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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONY MOBILE COMMUNICATIONS, INC.
4-12-3 HIGASHI-SHINAGAWA,
SHINAGAWA -KU, TOKYO, 140-0002, JAPAN

EUT DESCRIPTION: GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n/ac &
NFC
SERIAL NUMBER: BH90005YBB (RADIATED)

BH90009EBB (CONDUCTED)

DATE TESTED: FEBRUARY 12-17, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
) "

dffwu_} <
Kiya Kedida / Dan Coronia Jason Qian
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Project Engineer/Operations Leader 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

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
X] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
X] Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
[] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4)
Chamber H (ISED:22541-5)

D000

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 Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 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
OKrt0 OIS My | 384 de
\(;\_Ifés':o%aosi/l |C_2|cz)nducted Disturbance, 365 dB
\é\}/(olzsztt(;%soel\liHagfated Dfsturbance, 315 dB
chirosé cC):il/lsHeZRadlated Disturbance, 30 5.36 dB
\{\é%rgttgizgo%a&ﬁfd Dfsturbance, 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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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n/ac & NFC.

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 10.10 10.23
2402 - 2480 Enhanced 8PSK 8.45 7.00

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 8.7.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes Loop Type antenna, with the following maximum gain:

Frequency Band
(GHz)

Antenna Gain (dBi)

2402-2480

-0.60

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was s_atp_ XXX_0_00333_A_11.

The test utility software used during testing was Tera Term Ver 4.79.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30MHz, below 1GHz and above 18GHz, and AC 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, Y, & Z, and it
was determined that X-Axis with AC/DC Adapter was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in X-Axis with AC/DC Adapter orientation.
Worst-case data rates as provided by the client were:

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

SUPPORT EQUIPMENT

Laptop Lenovo 20B7S0A200 PCO15REW NA
AC Adapter SONY UCH12 4016W40310044 NA
DC Power Supply Ametek XT 15-4 T463 N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 RF Shielded 0.2 To spectrum Analyzer
2 USB 1 USB Shielded 1 N/A
3 DC 1 DC Shielded 0.3 N/A

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS)

1 USB 1 USB Shielded 3 N/A
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TEST SETUP

CONDCUTED TEST SETUP DIAGRAM
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TEST SETUP

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

Spactrum Anshyzer

AC Mains

Page 12 of 74

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: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

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 Nlqu Cal Due Last Cal
Amplifier, 10KHz to 1GHz, 32dB Agilent (Keysight) 8447D T10  02/14/2019 02/14/2018
Technologies
RF Preamplifier, 1 - 26GHz Agilent 8449B T404  07/23/2018 07/23/2017
Antenna, Broadband Hybrid, .
30MHZ to 2000MHz Sunol Sciences Corp. JB3 T243  06/15/2018 06/15/2017
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863  06/09/2018 06/09/2017
Power Meter, P-series single Agilent (Keyglght) N1911A T1269 03/29/2018 03/29/2017
channel Technologies
Power Sensor, P - series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1224 03/29/2018 03/29/2017
Amplifier, 1 - 18GHz MITEQ APSAZONOIS00- 7931 001202018 09/20/2017
s AMF-4D-
Amplifier, 1-8GHz MITEQ 01000800-30-29P T1156 06/24/2018 06/24/2017
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHz Technologies N9030A T1466 04/11/2018 04/11/2017
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GH Technologies N9030A T1454 01/08/2019 01/08/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight) N9030A T1113  12/21/2018 12/21/2017
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9O30A T1450 02/05/2019 02/05/2018
44GHz Technologies
Antenna, Horn 18-26.5GHz ARA MWH-1826 T449  01/04/2019 01/04/2018
Antenna, Active Loop 9kHz-30MHz Com-Power Corp. AL-130R T1866 10/10/2018 10/10/2017
Test Receiver, EMI, 10Hz-7GHz Rhode&Schwarz ESR T1436 01/06/2019 01/06/2018
LISN FISCHER FCC’ZEQ_’S?’ 250- 11310 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 Frequency Separation: ANSI C63.10-2013 Section 7.8.2

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

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

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

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

Conducted Band-Edge: 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

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

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)
GFSK 2.88| 3.75 0.769| 76.9% 1.14 0.347
8PSK 2.89| 3.74 0.772| 77.2% 1.12 0.346

DUTY CYCLE PLOTS

- Feysight Specirum Amslyzes - APVT0 1TZTIT) 12506 1, Chomber = | = Keysight Spectrum linhyzer - APV 0172717 12506 1M, Chamber
[T E 10 516,201 1 I u
[ #Avg Type: RMS 5 [Center Freq 2.402000000 GHz #Avg Type: RMS
NG s e~ Trig: Free Run WO T == Trig: FreeRun
WFGainLow  Atten: 1008 Themes IFGainLow  Atten: 10 dB
Flat Color Auto Tune
0de/div_ Ref 0.00 dBm 0dsidiv__ Ref 0.00 dBm
Log Log
I8 7V CenterFreq
¢ [} Save As..| ") { [ ] 2402000000 GHz|
StartFreq|
2.402000000 GHz|
Stop Freq|
2402000000 GHz|
Center 2.402000000 GHz Span 0 Hz Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.333 ms (1001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 9.000 ms (1001 pts) 8.000000 MHz|
il uooancl scl T T FlicTion | runcrionwor] — Funcrionvi e I i Y S I A i A T | Man)
1N t 2058 ms -18.33 dBm 1N t 5720us -20.43 dBm
2 A1 t () 2883 ms (4] 0.00dB 2 A1 t (4 2889 ms (A) -023dB
3 a1 t 14l 3750ms (Al -002dB 3 a1 t (8) 3744 ms (8) 0.00 dB FreqOffset
4 4
5 5 0 Hz|
6 [
7 7
3 8 Scale Type
9 9
10 10
" 1 - fes Lin|
wsa stans wso
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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 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.94 0.86
Mid 2441 0.93 0.85
High 2480 0.93 0.85
% Agilent 18:10:58 Feb 13, 2018 L Measure 3 Agilent 18:17:40 Feh 13, 2918 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 108 I Occupied Bandwidth Averages: 166 I
| Channel Power| Channel Power
APv7.9.1(812518),37298, Conducted B APY7.9.1(012518),37290, Conducted B
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
18 5 2 L. 10 22 <
dB/ dB/
Offst ACP Offst e ACP
168.6 18.6
dB - . dB . .
Multi Carrier, Multi Carrier
Center 2.482 B0 GHz Span 2 MHz Power Center 2.441 608 BHz Span 2 MHz Power
#Res BH 38 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
855.8801 kHz x dB 2080 &5 849.2632 kHz x d& 2080 dB
Transmit Freq Error 3.0822 kHz 1”°{§ Transmit Freq Error -4.175 kHz ll‘lofrg
% dB Bandwidth 935.585 kHz E % dB Bandwidth 933.269 kHz o
| |
% Agilent 19:21:48 Feb 13, 2018 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 100 I

Channel Power

APy7.9.1(812518),37298, Conducted B

Ref 28 dBm #Atten 30 dB
#Peak Occupied BH
Lag
18 =2 <
dB/
Offst = ACP
18.6
dB - -
Multi Carrier
Center 2456 890 GHz Span 2 Mz Power
#Res BH 30 kHz #YBH 91 kHz #Sueep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BH 7 Pur  99.00 ¥ CCDF
852.7704 kHz KB 2900 5
Transmit Freq Error  -5.190 kHz 1I‘10{2
% dB Bandwidth 931.729 kHz "

HIGH CHANNEL
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

8.2.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.29 1.19
Mid 2441 1.29 1.20
High 2480 1.29 1.20
% Agilent 18:26:12 Feb 13, 2018 L Measure 3 Agilent 18:30:84 Feb 13, 2918 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 108 I Occupied Bandwidth Averages: 166 I
| Channel Power| Channel Power
APv7.9.1(812518),37298, Conducted B APY7.9.1(012518),37290, Conducted B
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak I Occupied BH #Peak ] Occupied BH
Log Log e
10 5 3 - 18 . & -
dB/ dB/
Offst ACP Offst ACP
168.6 18.6
dB . . dB . .
Multi Carrier, Multi Carrier
Center 2.482 B0 GHz Span 5 MHz Power Center 2.441 608 BHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.1901 MHz ® dB -720.00 dB 1.2005 MHz * dB  -20.00 dB
Transmit Freq Error 2.306 kHz 1”°{§ Transmit Freq Error -4.072 kHz ll‘lofrg
% dB Bandwidth 1.291 MHz E % dB Bandwidth 1.294 MHz o
| |
% Agilent 19:33:24 Feb 13, 2018 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APw7.9.1(912518),3729@, Conducted B
Ref 28 dBm #Atten 30 dB
#Peak T Dccupied BH|
Lag
18 = & < =
dB/
Offst ACP
18.6
dB n n
] Multi Carrier
Center 2.439 808 GHz Span 5 MHz Power
#Res BH 30 kHz #YBH 91 kHz #Sueep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.1966 MHz ® dB  -20.80 dB
Transmit Freq Error  -2.769 kHz 1I‘10{2
% dB Bandwidth 1.291 MHz i
|

HIGH CHANNEL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 18:41:30 Feb 13, 2018 L | Measure |
AP 9,181 25182,37298, Conducted B a Mirl 1.0608 MHz
Ref 260 dBm #Atten 30 dB a.z2n dB Meas Off
#Peak I |
Log Py &
1@ | 7| N |
dB/ Channel Power
Offst
18.6
dB Occupied BH

ACP
#PAvag
M1 52 Multi Carrier
53 FC Power

AR
£ Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH=z 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.3.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

- Agilent 18:53:15 Feb 13, 2013 L | Measure |
AP 9,181 25182,37298, Conducted B a Mirl 1.0608 MHz
Ref 260 dBm #Atten 30 dB -6.14 4B Meas Off
#Peak |
Log L 1
1@ T i Channel Power
dB/
Offst
18.6
dB Occupied BH

ACP
#PAvag
M1 52 Multi Carrier
53 FC Power

AR
£CF: Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH=z 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

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
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Normal Mode: 79 Channels observed.

3 Agilent 19:39:54 Feb 13, 2618 L Measure
APw?.9.1(A125183,37298, Conducted B
Ret 26 dBm Atten 20 dBE Meas Off
#Peak
Log
o IR 1T Channel Power
dBs
Offst
1606
dB Occupied BH
]}
-8.7
dBm
ACP
LaAw
ML SZ2 Multi Carrier
33 FC — Power
AR
£Ch Power Stat
F Tun CCDF
Swp
Center 2.448 80 GH= Span 198 MH= 1"‘0’{‘3
#Res BW 1 MH= #YBH 1 MH= Sweep 20 ms (10B1 pts)
I I
100MHz SPAN
s Agilent 19:37:55 Feb 13, 20818 L | Measure |
APw?. 9.108125182,37298, Conducted B
Ref 28 dBm Atten 208 dB Meas Off
#Peak
Log
1@ FRTRTIATR A 1 Channel Power
dB/ | U]
Dffst
186
dE Occupied BH
ACP
#PRvg
M1 Sz Multi Carrier
33 FC Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

3 Agilent 10:38:29 Feb 13, 2018 L Measure
APw?.9.1(A125183,37298, Conducted B
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
1@ ITiITRYATI PRTAT, 1 T Channel Power
dg/s |l | | ' ||
Offst
1606
dB Occupied BH
ACP
#PAwvy
M1 52 Multi Carrier
33 FC Power
AR
£k Power Stat
FTun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 20 ms (1001 pts)
I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent 19:39:84 Feb 13, 2018 L | Measure |
APw?. 9.108125182,37298, Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ T TR, Channel Power
dg/ || a Il
Dffst
186
dE Occupied BH
ACP
#PRvg
ML 52 Multi Carrier
33 FC - Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.4.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Normal Mode: 79 Channels observed.

3 Agilent 19:51:14 Feb 13, 2618 L Measure
APw?.9.1(A125183,37298, Conducted B
Ret 26 dBm Atten 20 dBE Meas Off
#Peak
Log
1@ I Channel Power
dBs
Offst
1606
dB Occupied BH
]}
-9.5
dBm
ACP
LaAw
ML SZ2 Multi Carrier
33 FC — Power
AR
£Ch Power Stat
F Tun CCDF
Swp
Center 2.448 @ GHz Span 198 MH= 1"‘0’{‘3
#Res BW 1 MH= #YBH 1 MH= Sweep 20 ms (10B1 pts)
I I
100MHz SPAN
s Agilent 19:45:40 Feb 13, 2018 L | Measure |
APw?. 9.108125182,37298, Conducted B
Ref 28 dBm Atten 208 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
186
dE Occupied BH
ACP
#PRvg
M1 Sz Multi Carrier
33 FC Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12132671-E2V3

FCC ID: PY7-11821Y

DATE: 3/13/2018

3 Agilent 10:49:85 Feb 13, 2018 L Measure
APw?.9.1(A125183,37298, Conducted B
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
1606
dB Occupied BH
ACP
#PAwvy
M1 52 Multi Carrier
33 FC Power
AR
£k Power Stat
F Tun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 20 ms (1001 pts)
I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent 19:49:59 Feb 13, 2018 L | Measure |
APw?. 9.108125182,37298, Conducted B
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
186
dE Occupied BH
ACP
#PRvg
ML 52 Multi Carrier
33 FC Power
AR
£CE Power Stat
F Tun CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

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: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
il Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy .
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.383 32 0.1226 0.4 -0.2774
DH3 1.639 16 0.2622 0.4 -0.1378
DH5 2.887 10 0.2887 0.4 -0.1113
il NPuur:;beirigf ST il Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.383 8 0.03064 0.4 -0.3694
DH3 1.639 4 0.06556 0.4 -0.3344
DH5 2.887 2.5 0.07218 0.4 -0.3278
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

3 Agilent 11:08:93 Feb 13, 2018 L Measure 4 Agilent 11:05:57 Feb 13, 2918 L Measure
APY7.9.1(012518),37290, Conducted B a Mkrl 3826 ps| APv7.9.1(812518),37298, Conducted B a Mkrl  1.639 ms
Ref 20 dBm #Atten 30 dB 6.39 dB Meas Off| Ref 20 dBm #Atten 30 dB 3.85 dB Meas Off
#Peak #Peak
Log | Log
I Channel Power| 10 Channel Power
dB/ dB/
Occupied BH 1 . |I| Occupied BH
1R
ACP ACP
#PAvg #PAvy
HL 52 i Multi Carrier, W52 Multi Carrier
$3 v Power| 538 Power|
AA AA
f%)n Power Stat ﬂ?ﬂ Power Stat
CCDF CCDF
|
|
Center 2.441 000 GHz Soan 8 Az 1”‘0’{3 Center 2.041 068 GHz Span 0 Hz 1"‘0’{‘3
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8001 pts)
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent Technologi ]
% Agilent 11:19:55 Feb 13, 2018 L Measure 5 Agilent 11:00:40 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B a Mkrl  2.886 ms AP7.9.1(812518),3729@, Conducted B
Ref 28 dBm #Atten 30 dB -17.26 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak #Peak
Log | Lag
L Channel Power| Lo Channel Power
dB/ . @B/ ||
Offst
16 || |
Occupied BH dB Occupied BH
o}
7.6
dBm
ACP ACP)
#PAvg #PAvy
1 SSS
HL 52 Multi Carrier vl 52 Multi Carrier,
53 Y Power| $3 FS Power,
AR AA
ﬁ?n Powercsctna; f%)n PowercSctDaFt
i I|| [
|
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
- Agilent 11:06:38 Feb 13, 2018 L Measure 5 Agilent 11:11:37 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B AP7.9.1(812518),3729@, Conducted B
Ref 28 dBm #Atten 30 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | | Log
L0 f l (lchannel p 10 Channel P
ey . I|| annel Power B/ annel Power
Offst — Offst —
10.6 18.6
dB m ||| Occupied BH dB Occupied BH
ol Dl
S.BSW H” H Acp ZBS’” . ‘ I ‘ | ACP
#PAug #PRug J
- —— b QM&: s HﬁUﬂmu —
Y1 52 Multi Carrier vl sz Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Powercsctna; ﬁ?n PowercSctDaFt
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

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 0.388 31 0.12028 0.4 -0.27972

DH3 1.639 14 0.22946 0.4 -0.17054

DH5 2.89 14 0.4046 0.4 0.0046

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.
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

# Agilent 11:83:16 Feb 13, 2018 L Measure 4 Agilent 11:08:39 Feb 13, 2018 L Measure
APY7.9.1(012518),37290, Conducted B a Mkrl  388.4 ps APv7.9.1(812518),37298, Conducted B a Mkrl  1.64 m3
Ref 20 dBm #Atten 30 dB 0.99 dB Meas Off| Ref 20 dBm #Atten 30 dB -3.52 dB Meas Off
#Peak | #Peak
Log | Log
18 16
ey Channel Power| B/ Channel Power
i
N ' ‘% Occupied BH Occupied BH
ACP ACP
#PAvg #PAvg
HL 52 F Multi Carrier, W52 Multi Carrier
$3 v Power| 538 Power|
AA AA
f%)n Power Stat ﬂ?ﬂ Power Stat
CCDF CCDF]
|
Center 2.441 008 GHz Soan 8 Az 1”‘0’{3 Center 2.041 068 GHz Span 0 Hz 1"‘0’{‘3
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8001 pts)
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent T ]
% Agilent 11:13:09 Feb 13, 2018 L Measure & Agilent 11:94:801 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B aMkrl 289 ms AP7.9.1(812518),3729@, Conducted B
Ref 28 dBm #Atten 30 dB -3.89 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Lag
18 18
ey Channel Power| B/ Channel Power
] P e Offst
18.6
Occupied BH dB Occupied BH
ul}
6.9 [ 1 [T]
dBm
ACP - : HH ACP
#PAvg #PAvy J
i 2 2 o
HL 52 Multi Carrier vl 52 ) Multi Carrier,
53 Y Power| $3 FS Power,
AR AA
ﬁ?n m Power Stat f%)n Power Stat
CCDF CCDF]
y | ‘,.|. i
|
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
w Agilent 11:09:26 Feb 13, 2018 L Measure 5 Agilent 11:19:83 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B AP7.9.1(812518),3729@, Conducted B
Ref 28 dBm #Atten 30 dB Meas Off| Ret 26 dBm #ftten 30 dB Meas Off
#Peak | #Peak
Log | Log
18 18 I
ey | Channel Power| B/ Channel Power
Offst — Offst
10.6 18.6
dB | Occupied BH dB Occupied BH
o oo HE M o DI
6.8 6.3
dBm dBm
#PAug L ‘ e #PRvg Il hu' “ I il
| | |
n I i - - s o —— bl e e - -
Y1 52 ! Multi Carrier vl sz Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ?n Power Stat
CCDF CCDF]
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels the limit shall not be greater than 30dBm. For all other
frequency hopping systems in the 2400-2483.5 MHz band the limit shall not be greater than
21dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The power meter is gated to measure
average power during the ON time of the transmitter.

RESULTS
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: (43578 GE
Date: 2/12/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.40 30 -20.60
Middle 2441 10.10 30 -19.90
High 2480 9.42 30 -20.58
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

8.6.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: |GE 43578
Date: 2/23/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.52 21 -13.48
Middle 2441 8.45 21 -12.55
High 2480 6.60 21 -14.40
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter. The power meter is gated to measure
average power during the ON time of the transmitter.

RESULTS

Page 35 of 74

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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: |GE43578
Date 2/12/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.25
Middle 2441 9.97
High 2480 9.29
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.7.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: |GE43578
Date 2/12/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.25
Middle 2441 8.28
High 2480 6.41
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
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: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

i Agilent 10:12:15 Feb 13, 2018 L Measure 3 Agilent 10:13:21 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B Mkrl 2.462 818 GHz AP7.9.1(812518),3729@, Conducted B Mkrd  25.214 GHz|
Ref 28 dBm #Htten 30 dB 9.54 dBm Meas Off| Ref 36 dBm #ftten 40 dB -30.194 dBm Meas Off|
#Peak <1> #Peak ‘
Log Lag 1
L2 Channel Power| La Channel Power
a8/ dB/
Offst Offst
10.6 19.6
dB Occupied BH dB &l Occupied BH
ol ol 22
-la.2 -1z =
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2,400 000 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || VIO c;;m:; #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || IO c;;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 (65 Freq 2.482 818 GHz 9.84 dBm 1 (&5 Frag 2.482 GHz 9.32 dBm
2 1) Fi 2.486 ABA GH: -44.54 dB 2 1y F 4.884 GH: -41.76 dB
2 (65 F:z: 2.486 Bog GH: -44.54 dB: Powerc%tna; 3 [&¥] F::; 7.286 EH; -30.34 dEz PowercsctDaFt
4 (&5 Frag 25.214 GHz -308.19 dBm
More More|
lof2 1of2
| |
i Agilent 10:18:11 Feb 13, 2018 L Measure 3 Agilent 18:19:10 Feb 13, 2018 L Measure
APY7.9.1(812518),37298, Conducted B Mirl 2.441 815 GHz APY7.9.1(812518),3729@, Conducted B Mkrd  25.011 GHz|
Ref 28 dBm #Htten 30 dB 1838 dBm Meas Off Ref 36 dBm #Atten 40 dB —29.829 dBm Meas Off
#Peak #Peak ‘
Log Log 1
1g Channel Power| 16 Channel Power
dB/ dB/
Offst Dffst
10.6 18.6
dB Occupied BW dB 3 Occupied BH
ol ] z z
-9.6 -9.6 T
dBm dBm
WPhivs ACP “Plivs ACP
ML 82 " " Center 13.815 GHz Span 25.97 GHz " "
53 Hulti cg{,ug; #Res BW 100 kHz WEN 300 Kz Swesp 2487 5 (3182 prop || TN CF?;:::;
Jaral Marker  Trace Type X Axis Anplitude
£ci): P @ e as ohe i3 dn
: Power Stat req - 2 —4l u Power Stat
FTun 3 1) F 7.323 GH -38.97 dB
Sup CCDF 1 <5 F:E; 25.611 EH; -29.83 daz CCDF
Center 2.441 600 GHz Span 15 Tz frore Jtore
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 prs)
| |
# Agilent 10:22:25 Feb 13, 2018 L Measure 3 Agilent 10:23:18 Feb 13, 2018 L Measure
AP7.9.1(812518),37298, Conducted B WMirl 2,480 965 GHz APv7.9.1(B12518),37298, Conducted B Wkrd 24.802 GHz
Ref 28 dBm #Atten 30 dB 9.71 dBm Meas Off Ref 38 dBm #fitten 48 dB -31.083 dBm Meas Off
#Peak (1) #Peak ‘
Log Log 1
19 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
16.6 105
dB Occupied BH dB s Occupied BH
ol z i P
“10.3 b -18.3 i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO ng:}:ﬁ #Res BH 100 kHz WEBH 300 KHz  Swesp 2.482 5 (8152 pray || 10 c;;::::
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Bxis Anplitude
1 1) Freq 2.486 BAS GHz 9.71 dBm 1 1y Freq 2.4868 GHz 8.28 dBm
2 (69 Fi 2.485 485 GH, -49.96 dB 2 [&¥] F 4.960 GH. -43.8E dB
3 (&5 F:EE 2.483 508 EH; -53.24 dB: POWEFC%IDEI‘E 3 (&5 F:E 7.448 GH; -408.98 dE: PowercSctDa;
4 1y Freq 24,882 GHz -31.88 dBm
More More
1 0f 2 1 af 2

HIGH CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 10:42:36 Feb 13, 2018 L Measure 3% Agilent 10:43:44 Feb 13, 2018 L Measure
APv7.9.1(012518),37290, Conducted B Mkrl 2.487 895 GHz APv7.9.1(812518),37298, Conducted B Mirl 2.476 845 GHz
Ref 26 dBm #Atten 30 dB 19.83 dBm Meas Off Ref 28 dBm #Atten 39 dB 1043 dBm Meas Off
#Peak o #Peak
Log 2 log B—r1r
16 Channel Power 1 Channel Power|
4B/ dB/
Offst Offst
10.6 10.6
dB Occupied BH dB Occupied BW
U} 2 ]
292 2 J96 2
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.400 660 GHz Span 15 MHz " " Center 2.483 508 GHz Span 15 MHz " "
#Res BH 10 kHz WIBH 300 Kz Sweep 1467 ms (1801 pts) || MU CAPTIEM) | Lo oy 0 ke WEW 300 kHz _ Sueep 1467 ms (1601 prs) || MUt CArTiEr
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Auplitude
1 [&¥] Freg 2,487 BAS GHz 16.83 dBm 1 (69 Freq 2.476 B45 GHz 18.43 dBn
H o Fi 2,498 6BE GH -£8.32 B z e8] F 2,453 530 GH 49,48 dB
3 (&5} F:E 2,395 B35 EH; -49.51 dE:: PowercsctDaFt 3 [¢5) F:g 2.483 588 EHz -51.94 dB: Powerc%t[;!
More More
1of2 1of 2
|
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REPORT NO: 12132671-E2V3

FCC ID: PY7-11821Y

DATE:

3/13/2018

8.8.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS,

NON-HOPPING

s Agilent 10:26:43 Feb 13, 2018 L Measure 3 Agilent 10:27:53 Feb 13, 2018 L Measure
APw7.8.1(812518),37298, Conducted B Mkrl 2.402 168 GHz AP7.9.1(812518),3729@, Conducted B Mkrd  25.983 GHz|
Ref 28 dBm #Htten 30 dB 7.89 dBm Meas Off| Ref 36 dBm #ftten 40 dB -30.289 dBm Meas Off|
#Peak 1 #Peak ‘
Log Log T
18 18 —a
ey Channel Power| Y Channel Power
Offst Offst
10.6 19.6
dB Occupied BH dB h Occupied BH
ol o 0l 2| 32
-12.1 -1z.1 Rl
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2,400 000 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || VIO c;;m:; #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || IO c;;:::;
Marker  Trace Type ¥ Ais Fuplitude Marker  Trace Type ¥ Fxie Anplitude
1 (65 Freq 2.482 168 GHz 7.89 dBn 1 (&5 Frag 2.482 GHz 4.63 dBm
2 1) Fi 2.486 ABA GH: -48.65 dB 2 1y F 4.884 GH: -41.21 dB
2 (65 F:z: 2.399 955 EH; -47.89 dB: Powerc%tnal_s 3 [&¥] F:z; 7.286 EH; -48.19 dEx PowercsctDaFt
4 (&5 Frag 25.888 GHz -30.29 dBm
More More|
lof2 1of2
| |
i Agilent 10:30:33 Feb 13, 2018 L Measure 3 Agilent 10:31:36 Feb 13, 2018 L Measure
APY7.9.1(812518),37298, Conducted B Mirl 2.441 815 GHz APY7.9.1(812518),3729@, Conducted B Mkrd  24.979 GHz|
Ref 28 dBm #Htten 30 dB 8.67 dBm Meas Off Ref 36 dBm #Atten 40 dB —30.204 dBm Meas Off
#Peak [ | #Peak [
Log i | Log i
16 M 18
ey Channel Power| Y Channel Power
Offst Dffst
10.6 18.6
dB Occupied BW dB & Occupied BH
ol ] 2 %
113 ) T -
dBm dBm
WPhivs ACP “Plivs ACP
ML 82 " " Center 13.815 GHz Span 25.97 GHz " "
53 Hulti cg{,ug; #Res BW 100 kHz WEN 300 Kz Swesp 2487 5 (3182 prop || TN CF?;:::;
Jaral Marker  Trace Type W e finplitude
£ — T N F- O
FTun ower Stat 3 o Freq 7.325 Bits 3587 dow ower Stat
Sup CCDF 1 <5 F:E; 24.979 EH; -38.28 daz CCDF
Center 2.441 600 GHz Span 15 Tz frore Jtore
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 prs)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

3 Agilent 10:33:56 Feb 13, 2018 L Measure % Agilent 10:34:58 Feh 13, 2018 L Measure
APY7.9.1(812518),37290, Conducted B Mkrl 2.480 885 GHz APY7.9.1(912518),37290, Conducted B Mkrd 25.068 BHz
Ref 28 dBm #Atten 30 dB 7.88 dBm Meas OFf Ref 30 dBm #htten 40 dB -31.899 dBm Meas Off
#Peak 1 #Peak ‘
Log Log |
19 Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst
16.6 10.6
dB Occupied BH dB s Occupied BH
ol 2 1] P
-12.1 -12.1 i
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 147 ms (1001 prs) || VIO ng:}:ﬁ #Res BH 100 kHz WEBH 300 KHz  Swesp 2.482 5 (8152 pray || 10 c;;::::
Marker  Trace Type % Axiz Auplitude Marker  Trace Type N Fis Anplitude
1 1) Freq 2.486 BAS GHz 7.68 dBm 1 1y Freq 2.4868 GHz A.71 dBm
2 (69 Fi 2.484 798 GH, -48.78 dB 2 [&¥] F 4.960 GH. -43.28 dB
3 (&5 F[EE 2.483 508 EH; -51.34 dB’rz Powercitna; 3 (&5 F:E 7.448 GH; -408.63 dEx PowercsctnaFt
4 1y Freq 25.868 GHz -31.18 dBm
More More
1of2 1af2

HIGH CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 10:54:35 Feb 13, 2018 L Measure 3% Agilent 10:57:54 Feb 13, 2018 L Measure
APv7.9.1(012518),37290, Conducted B Mkrl 2.486 698 GHz APv7.9.1(812518),37298, Conducted B Merl 2.478 160 GHz
Ref 26 dBm #Atten 30 dB 9.27 dBm Meas Off Ref 28 dBm #Atten 39 dB 8.19 dBm Meas Off
#Peak [ I #Peak [z ]
i | ' i ELNE
Y Channel Power dB/ Channel Power|
Offst Offst
10.6 10.6
dB Occupied BH dB Occupied BW
ol 3 ol
-18.7 -11.8
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.400 660 GHz Span 15 MHz " " Center 2.483 508 GHz Span 15 MHz " "
#Res BH 10 kHz WIBH 300 Kz Sweep 1467 ms (1801 pts) || MU CAPTIEM) | Lo oy 0 ke WEW 300 kHz _ Sueep 1467 ms (1601 prs) || MUt CArTiEr
Marker  Trace Type ¥ Axis Anplitude Marker  Trace Type W Axis Auplitude
1 [&¥] Freg 2,466 BAB GHz 9.27 dBm 1 (69 Freq 2.479 168 GHz 2.19 dBm
H o Fi 2,498 6BG GH -58.98 dB z e8] F 2.453 550 GH 49,2 dB
3 (&5} F:E 2,397 485 EH; -49.28 dE:: PowercsctDaFt 3 [¢5) F:g 2.483 588 EHE -51.72 dB: Power Stat
More More
1of2 1of 2
| |
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REPORT NO: 12132671-E2V3

FCC ID: PY7-11821Y

DATE: 3/13/2018

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (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 30MHz, 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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont, Bm Chamber B 16 Feb 2818 14:27:608
h Restricted Bandedge
- Pro ject Number: 12132671
i Client: SOMC
Conf ig: EUT+Support Equipment
Mode : GF SK_2482MHz
185 “ested by 45258 JL
95
85
< Peok Limit C(dBuU/m)
5 /5
@
2
65
55 Average Limit C(dBuU/m) A’V
- i
2 1 |
4:MQW¢“““““ u.w.u..l bl ‘““"‘“'“NMMMWM\'D““ i i WMJ [T I AT i
LB J
3= o) "

2.31 18.5MHz/ 2.415
Frequency (GHzJ

Range (6Hz) RBL/UBY Ref/Attn  Det/Avg Tgpe Sueep Pte #5ups/Mode Position | Range (BHz) RBU/UBU Ref/Attn  Det/Avg Tuype Susep Pte #5ape/ode Fosition
1:2,31-2.415 MC-6dB)/ M 189/12 PEAK/Pur Avg(FMS)  TTmsec(Auto) 8EBB  MAXH 51 degs H| 2:2.31-2.415 1M (-6dB) /368 189/12 PEAKVolt Avg .880733s/REW 5668 WRIT 51 degs H
FSK_H 2482MHz. DAT 33815 11 Moy 2616 Rev 3.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 36.72 Pk 32 -21.3 47.42 b - 74 -26.58 51 201 H
2 *2.378 38.49 Pk 31.9 -21.3 49.09 - - 74 -24.91 51 201 H
3 *2.39 24.66 VALIT 32 -21.3 35.36 54 -18.64 - - 51 201 H
4 *2.389 25.18 VALT 32 -21.3 35.88 54 -18.12 - - 51 201 H

* - indicates frequency in CFR47 Pt 15 - Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

VERTICAL RESULT

UL Fremont,5m Chamber B 16 Feb 2818 18:33:17
Restricted Bandedge

125

= Pro ject Number: 12132671

[ Cl ient ' SOMC

Config: EUT+Suppart Equipment
Mode: GFSK_2482 MHz

185 “ested by:45256 JB
95
85
< Peck Limit (dBuU/m)
= 7
5 2
h
S
65
55 Average Limit CdBuld/m]
2
2 |
45 !
35 g
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/fvg Tpe Sueep Pts  #Sups/Mode Position | Ronge (EHz) REWABU Ref/Atin Det/fvg Tuype Sueep Pte #Supefode Position
Low Channel Bandedge — U.TST 398915 11 May 2816 Rev 9.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 34.8 Pk 32 -21.3 45.5 - - 74 -28.5 300 267 \
2 *2.382 37.83 Pk 32 -21.3 48.53 - - 74 -25.47 300 267 \
3 *2.39 24.49 VALIT 32 -21.3 35.19 54 -18.81 - - 300 267 \
4 *2.39 25.12 VALIT 32 -21.3 35.82 54 -18.18 - - 300 267 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,B5m Chamber B

16 Feb 2018 17:39:18

125
Restricted Bandedge
= Project Number: 12132671
I Client: SOMC
Config:EUT+Suppart Equipment
Mode: GFSK_2480MHz
185 “ested by:45256 JB
95 ‘
85

Feok L

imit CdBul/im

C(dBulU/md
)] ~
)| a1
T— !
—

I‘ Averaog

e Limit CdBulU/m)

55
I RARII T Wuw, L Wbyt

i koot e o oMbttt bt sttt
45 e M A g ¥ o 4
IR 3
-
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range_(GHz) REL/UB Sef/Attn  Det/Avg Tpe Sueep Pts #Sups/Mode Fosition | Ronge (Biz) REW/VEU Ref/Atin  Det/fvg Tupe Susep Pts #oups/Mode Fosition
1:2.46-2.563 MC-6dB)/3M 189712 PERK/Pur Avg(FMS)  InsecCluta)  BBEB  MAXH 185 degs | 2:2.40-2.563 M(-6dB)/366  169/12 PERK Aol t fvg J6113s/RBN B6E8  1/URIT 185 degs H
H gh Cramne | Bondedgs - F.TST 38915 11 May 2016 Rev 9.5 B Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/ Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)
1 *2.484 43.01 Pk 325 -21.3 54.21 - 74 -19.79 105 219 H
2 *2.484 41.73 Pk 325 -21.3 52.93 - - 74 -21.07 105 219 H
3 *2.484 25.78 VALT 325 -21.3 36.98 54 -17.02 - - 105 219 H
4 251 25.37 VALIT 32.6 -21 36.97 54 -17.03 105 219 H

* - indicates frequency in CFR47 Pt 15 - Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

VERTICAL RESULT

UL Fremont,5m Chamber B 16 Feb 2818 18:19:21
Restricted Bandedge

= Pro ject Number: 12132671

[ Cl ient ' SOMC

Config: EUT+Suppart Equipment
Mode: GF SK_248BMHz

125

185 “ested by:45256 JB
95
g5
c
~ Feok Limit (dBul/m)
= 7!:
3 2
fos]
S
65
Averoge Limit (dBul/m)
55
2
1 W)
45 =
2 2
35 °
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (Gz) RBL/UBW Ref/Attn  Det/Avg Tgpe Sueep Pte #5ups/Mode Position | Renge (BHz) REU/UBL Ref/Atin  Det/Avg Tupe Susep Pts #5ups/fode Fosition
H gh Cranne | Bondedgz - L. TST 3@915 11 May 2616 Rev 9.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/ Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 35.63 Pk 325 -21.3 46.83 - - 74 -27.17 151 257 i
3 *2.484 25.16 VALIT 325 -21.3 36.36 54 -17.64 - - 151 257 \4
4 2515 25.38 VALIT 32.6 -21.1 36.88 54 -17.12 - - 151 257 i
2 2516 38.58 Pk 326 -21.1 50.08 - - 74 -23.92 151 257 \4

* - indicates frequency in CFR47 Pt 15 - Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HKUL Fremont,5m Chamber B

16 Feb 2818

14:33:38

Rodioted Emissions 3-Meters
195 Pro ject Number: 12132671
Client:SOMC
Conf g EUT+Support Equipment
Mode : GF SK_2482MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
Kl
~ Avg Limit (dBuU/m)
55
45 m
R ey
T i 2 e e o
35 P AR AL L
st YRR
25
1 18
Frequency (GHz)
Range (6z) REU/UEH Ref/Atn  Det/fvg Type Suecp Pts #oups/Mode Fosition | Range (61 RBU/E Ref/Atin Det/fvg Type Sicep Pts fups/fiode Fosition
1:1-3 INC-BB)/3B  107/16 FEAK/Pur Avg(RIS)  7incec(uto) 6908 HAIH B-360degs | 3:3-18 1M(-6dB>/30k 8778 PEFK/Fur Avg(RYS)  S7dncectAuto) 18k HAXH 8-360dsgs H

18

GFSK_2482MHz . DAT 38915 26 Jun 2815

Rev 9.5 B1 Dec 2016

HORIZTONAL

! “:UL Fremont,5m Chamber B 16 Feb 2818 14:33:38
Rodioted Emissions 3-Meters
Pro ject Number:12132671
185 Client:SOMC
Conf i EUT+Support Equipment
Mode : GF SK_2482MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
S 65
2 6
@
o
-~ Avg Limit (dBuU/m)
55
45
5
4 a g
o
3
25
1 4 18
Frequency (GHz)
Ronge (o) REU/UBH Ref/Atin  Det/Avg Tope Sweep Pts ¥oups/Mode Position | Range (61 RB/VEN Ref/Atin  Det/fvg Type Seoen Pts  ¥oups/liode Fosition
GFSK_24A2MHz .DAT 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.082 32.65 PKFH 274 -23.2 36.85 - - 74 -37.15 48 164 H
1 *1.082 219 VALT 274 -23.2 26.1 54 -27.9 - - 48 164 H
4 *1.121 33.72 PKFH 27.6 -22.9 38.42 - - 74 -35.58 215 220 \
4 *1.121 22.39 VALT 27.6 -22.9 27.09 54 -26.91 - - 215 220 \4
5 *1.202 33.07 PKFH 28 -22.5 38.57 - - 74 -35.43 202 242 \4
5 *1.199 21.76 VALT 28 -22.6 27.16 54 -26.84 - - 202 242 \4
3 *3.518 38.17 PKFH 32.9 -31.6 39.47 - - 74 -34.53 136 174 H
3 *3.52 27.54 VALT 32.9 -31.5 28.94 54 -25.06 - - 136 174 H
2 2.103 33.47 PKFH 314 -21.2 43.67 - - - - 136 174 H
2 2.104 22.96 VALT 31.4 -21.2 33.16 - - - - 136 174 H
6 6.5 35.84 PKFH 35.7 -29 42.54 - - - - 136 174 \4
6 6.5 25.41 VALT 35.7 -29 32.11 - - - - 136 174 \4

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT

NO: 12132671-E2V3

FCC ID: PY7-11821Y

DATE: 3/13/2018

MID CHANNEL RESULTS

115

UL Fremont,5m Chomber B

16 Feb 2818 15:85:49

Rodioted Emissions 3-Meters

Pro ject Number: 12132671

=
18 Client:SOMC
Conf g EUT+Support Equipment
Mode : GF SK_2441MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
El
55
45
2 I
| WW‘W 2 o "
350 - A “"w»thuwMW“*W
wM&DMMMm’“- oot
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/UBH Ref/Atin  Det/fvg Tgps ) Pts ¥oups/Mode Position | Range (61 RB/VEN Ref/Atin  Det/fvg Type Seeen Pts  ¥ups/liode Fosition
1:1-3 IHC-BB)/3B  107/18 FEAK/Pur Avg(RIS)  7incec(uto) 6908 HAIH B-360degs | 3:3-18 168>/ 8778 PEFK/Fur Avg(RYS)  S7dncectAuto) 18k HAXH 8-368dsgs H

GFSK_2441MHz  DAT 38915 26 Jun 2815

Rev 9.5 B1 Dec 2016

HORIZTONAL

UL Fremont,5m Chamber B

16 Feb 20818 15:85:49

"5
Rodioted Emissions 3-Meters
Pro ject Number:12132671
185 Client:SOMC
Conf i EUT+Support Equipment
Mode : GF SK_244 1 MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
S 65
2 6
@
il
-~ Avg Limit (dBuU/m)
55
45
) 6
3 5 S
35
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UEH Ref/Attn  Det/fvg Type Suesp Pts #oups/Mode Fosition | Range (62 ] Ref/Atin Det/fvg Type Sicep Pts foups/fiode Fosition

GFSK_2441MHz .DAT 38915 26 Jun 2815

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.08 32.56 PKFH 274 -23.1 36.86 - - 74 -37.14 7 156 H
1 *1.08 21.89 VALT 274 -23 26.29 54 -27.71 - - 7 156 H
4 *1.125 33.55 PKFH 27.6 -22.8 38.35 - - 74 -35.65 107 187 \
4 *1.123 22.24 VALT 27.6 -23 26.84 54 -27.16 - - 107 187 \
3 * 3.664 38.27 PKFH 33.2 -31.2 40.27 - - 74 -33.73 180 232 H
3 *3.664 27.51 VALT 33.2 -31.2 29.51 54 -24.49 - - 180 232 H
2 2.107 34.27 PKFH 314 -21.2 44.47 - - - - 180 232 H
2 2.108 22.84 VALT 314 -21.2 33.04 - - - - 180 232 H
5 6.05 26.56 VALT 35.4 -30.2 31.76 - - - - 180 232 \
5 6.051 37.06 PKFH 35.4 -30.3 42.16 - - - - 180 232 \
6 9.928 22.7 VALT 37 -25.5 34.2 - - - - 180 232 \
6 9.931 33.08 PKFH 37 -25.5 44.58 - - - - 180 232 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 51 of 74

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: 12132671-E2V3

FCC ID: PY7-11821Y

DATE: 3/13/2018

HIGH CHANNEL RESULTS

1

~JL Freront,5m Charber B

16 Fek 2D18

15:38:06

Rodiot=d Emissions 3-Meters
Fraject Number: 12132671

=

18 Cliert:SONC

Config EUT+Support Equipment
Vode :GFSK_2488MHz
g5 Tested by:45258 JL
85
Peak Limit C(dBuJ/m)

75
&
3 g5
3 B
@
<
~ Avg Limit (dBul/m)

55

5 .
4 \
T uuW“““mNﬂ 2 Hesalob
35 S b ol L Lok mewwwm
Tl |
25
1 14 18
Frequercy (GHz)
Sange (@) RGN Ref/Alan Db/ivg Type Sueep Pa fope/loce Josition Range D) REUVEN Ref /itin  Deb/Avg Tgps Sieep Pla Houpe/loce  Position
1= IM(-6dE) /38« 167/10 PEAK/Pur Avg(MS)  7lnsecifuto) GAAR  MAXH 1-3blidegs H R IM-6dB) /30K 87/ PEK/Pur vg(RMS)  574nsec(futo) 18k MAXH B-36Adegs H

FCC Part|5C 2. 46Hz RSE.TST 34915 2€ Jun 2615

Rev 9.5 @1 Cec 2816

HORIZTONAL

H;JL Freraont,5m Charber B 16 Fek 2818 15:30: 86
Rodiot=d Emissions 3-Meters
Fraject Number: 12132671
105 Cliert:SOMC
Config EUT+Support Equipment
Vode :GFSK_2488MHz
95 Tested by:45258 JL
35
Peak Limit C(dBuJ/m)
75
&
3 g5
3 B
@
<
~ Avg Limit (dBul/m)
55
45
z 3 g
@ o
35
25
1 14 18
Frequercy (GHz)
Tange (BHe) REMIAVEN Ref/Aon  Det/ivg Type Sucep Pis fups/oce osition Range o) E Ref/htin  Det/hva Typs Sieep Pis #5ups/foce  Position
FCC Part!5C 2.46Hz RSE.TST 33915 2€ Jun 2813 Rev 9.5 @1 Cec 2016

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.098 33 PKFH 27.6 -23 37.6 - - 74 -36.4 37 166 H
1 *1.098 22.22 VALT 27.6 -23 26.82 54 -27.18 - - 37 166 H
2 *1.159 33.41 PKFH 27.6 -22.7 38.31 - - 74 -35.69 97 213 \
2 *1.159 21.7 VALT 27.6 -22.8 26.5 54 -27.5 - - 97 213 \
3 *1.49 34.57 PKFH 28.2 -21.2 41.57 - - 74 -32.43 250 186 \
3 *1.49 22.31 VALT 28.2 -21.2 29.31 54 -24.69 - - 250 186 \
4 2.058 33.16 PKFH 314 -21.2 43.36 - - - - 250 186 H
4 2.059 22.75 VALT 314 -21.2 32.95 - - - - 250 186 H
5 5.833 26.51 VALT 35.1 -30.3 31.31 - - - - 250 186 H
5 5.835 37.46 PKFH 35.1 -30.2 42.36 - - - - 250 186 H
6 9.977 33.9 PKFH 37.1 -25.5 45.5 - - - - 250 186 \
6 9.979 22.69 VALT 37.1 -25.5 34.29 - - - - 250 186 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

9.1.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont, Bm Chamber B 16 Feb 2818 18:51:57
Restricted Bandedge
115 Prgje:t Number: 12132671
Client:SOMC
Config:EUT+Support Equipment
Mode: BPSK_2482MHz
185 Tested by:45258 JL
95
85
< Peck Limit (dBuU/m)
= 7
5 e
[aii]
2
65
55 Average Limit C(dBuU/m)
ABWMMWWWA Kook Ml |.‘m‘“mw.‘m.mm.m A
4 3
33
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) RBL/UBY Ref/Attn  Det/Avg Tgpe Sueep Pte #5ups/Mode Position | Range (BHz) RBU/UBU Ref/Attn  Det/Avg Tuype Susep Pte #5ape/ode Fosition
1:2.31-2.415 1MC-6dB) /M 189/12 PEAK/Pur Avg(FMS)  TTmsec(Auto) 8EBB  MAXH 232 degs il 2:2.31-2.415 1M (-6dB) /360 189/12 PEAKVolt Avg .A08733/RBY 8608 WRIT 232 degs H
BPSK_H 24@2MHz . DAT 34315 11 Moy 2016 Rev 3.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.39 35.54 Pk 32 -21.3 46.24 - - 74 -27.76 232 368 H
2 *2.358 37.88 Pk 31.9 -21.3 48.48 - - 74 -25.52 232 368 H
3 *2.39 25.09 VALIT 32 -21.3 35.79 54 -18.21 - - 232 368 H
4 *2.32 254 VALIT 31.9 -21.2 36.1 54 -17.9 - - 232 368 H

* - indicates frequency in CFR47 Pt 15 - Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

VERTICAL RESULT

UL Fremont,5m Chamber B 16 Feb 2818 11:83:89
Restricted Bandedge

= Pro ject Number: 12132671

[ Cl ient ' SOMC

Config: EUT+Suppart Equipment
Mode:BPSK_2482MHz

125

185 “ested by145258 JL
95
g5
< Peck Limit (dBuU/m)
= 7
3 2
fos]
S
65
55 Average Limit CdBuld/m]
2
? 1
45 ithanls i gkl s bt &
4 3
35 g =
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (Gz) RBL/UBW Ref/Attn  Det/Avg Tgpe Sueep Pte #5ups/Mode Position | Renge (Bz) REU/UBL Ref/Atin  Det/Avg Tupe Susep Pts #5ups/fode Fosition
BPSK U _2482MHz . DAT 32915 11 Moy 2816 Rev 9.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 35.3 Pk 32 -21.3 46 - - 74 -28 229 324 i
2 *2.325 38.28 Pk 31.9 -21.3 48.88 - - 74 -25.12 229 324 \4
3 *2.39 24.77 VALIT 32 -21.3 35.47 54 -18.53 - - 229 324 i
4 *2.378 25.48 VALIT 31.9 -21.3 36.08 54 -17.92 - - 229 324 \4

* - indicates frequency in CFR47 Pt 15 - Restricted Band

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018

FCC ID: PY7-11821Y

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

16 Feb 2018 14:06:44

| ZEUL Fremont,Sm Chomber B
- Restricted Bandedge
= Project Number: 12132671

I Client: SOMC

Config:EUT+Suppart Equipment
Mode: BPSK_2488MHz
Tested by:45258 JL

B85
/ \ Feok Limit CdBull/im

C(dBulU/md
~
a1
—
——

\ Averoge Limit (dBuU/m)

46 8. 3MH=z/ 2.563

2.
Frequency (GHz)

Range_(GHz) REL/UB Sef/Attn  Det/Avg Tpe Sueep Pts #Sups/Mode FPosition | Ronge (Biz) REW/VEU Ref/Atin  Det/fvg Tupe Susep Pts #oups/ode Fosition

1:2.46-2.563 MC-6dB)/3M 189712 PERK/Pur Rvg(FMS)  77msecAuto) BEB  MAXH 196 degs § 2:2.40-2.563 M(-6dB)/366  169/12 PERK Aol t fvg .0Ba748:/RBU 6668 WRIT 196 degs H
BPSK_H_248@MHz .DAT 32915 11 Moy 2016 Rev 9.5 B Dec 2016

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *2.484 38.12 Pk 325 -21.3 49.32 - - 74 -24.68 196 296 H
2 *2.484 40.53 Pk 325 -21.3 51.73 - - 74 -22.27 196 296 H
3 *2.484 25.81 VALIT 32.5 -21.3 37.01 54 -16.99 o - 196 296 H
4 *2.484 27.04 VALIT 325 -21.3 38.24 54 -15.76 196 296 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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

VERTICAL RESULT

UL Fremont,5m Chamber B 16 Feb 2818 14:15:23
Restricted Bandedge

125

= Pro ject Number: 12132671

[ Cl ient ' SOMC

Config: EUT+Suppart Equipment
Mode: BPSK_2480MHz

185 “ested by145258 JL
95
85
c
~ Feok Limit (dBul/m)
= 7 =
5 2
h
S
65
Averoge Limit (dBul/m)
55
2
i @
45 o
3 4
) (=]
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/fvg Tpe Sueep Pts  #Sups/Mode Position | Ronge (EHz) REWABU Ref/Atin Det/fvg Tuype Sueep Pte #Supefode Position
BPSK_U_2486MHz . DAT 32915 11 May 2816 Rev 9.5 @' Dec 2016
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 34.49 Pk 32.5 -21.3 45.69 - - 74 -28.31 265 115 \
3 *2.484 25.07 VALT 325 -21.3 36.27 54 -17.73 - - 265 115 \
4 2.511 25.15 VALIT 32.6 -21 36.75 54 -17.25 - - 265 115 \
2 2.544 38.15 Pk 325 -21.1 49.55 - - 74 -24.45 265 115 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H;JL Freront,5m Charber B 16 Fek 2818 11:18:48
Rodiot=d Emissions 3-Meters
= Fraject Number: 12132671
18 Cliert:SOMC
Config: EUT+Suppart Equipnent
Vode :BPSK_2482MHz
g5 Tested by:45258 JL
8’:
Peok Limit (dBuJ/m)
75
e
3 g5
3 B
o
o
d Avg Limit (dBulU/m)
5’:
45 >
4 M
e e l b
o
35 g s i o
I e
J?
°5
1 14 18
Frequercy (GHz)
Tange (6) ROLVED Ref/lan  Det/iivg Type Sesp Fis  Foups/lioce  Josition Range 6D REUAVE Ref/Rtin  Det/ivg Typs Sweep Plo #owps/loce  Fosition
133 M-6E) /38« |B7/18 PEAK/Fur Ao Tinsecifut) 600 HdH -J6ldegs H | 3:3-18 6B/ 878 PEK/Pur AvaRS)  Sinsec(iuto) 18k MR B-360Bdegs H
BPSK_2482MHz. DAT 38315 26 Jun 2615 Rev 9.5 81 Cec 2816

HORIZTONAL

H;JL Freraont,5m Charber B 16 Fek 2818 11:18:48
Rodiot=d Emissions 3-Meters
Fraject Number: 12132671
105 Cliert:SOMC
Config EUT+Support Equipment
Vode :BPSK_2482MHz
95 Tested by:45258 JL
35
Peak Limit C(dBuJ/m)
75
&
3 g5
3 B
@
<
~ Avg Limit (dBul/m)
55
S
4 3
_ &)
1z
oc
35+
25
1 14 18
Frequercy (GHz)
Tange (BHe) REMIAVEN Ref/Aon  Det/ivg Type Sucep Pis fups/oce osition Range o) E Ref/htin  Det/hva Typs Sieep Pis #5ups/foce  Position
8PSK_24B2MHz .DAT 38915 26 Jun 2015 Rev 9.5 @1 Cec 2016

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.028 32.9 PKFH 27.2 -23.4 36.7 - - 74 -37.3 250 173 \
1 *1.028 22.37 VALT 27.2 -23.4 26.17 54 -27.83 - - 250 173 \
2 *1.026 33.5 PKFH 27.2 -23.4 37.3 - - 74 -36.7 249 189 \
2 *1.028 22.34 VALT 27.2 -23.4 26.14 54 -27.86 - - 249 189 \
6 *5.027 36.78 PKFH 34.4 -29.3 41.88 - - 74 -32.12 175 216 H
6 *5.028 25.67 VALT 34.4 -29.3 30.77 54 -23.23 - - 175 216 H
4 1.981 22.72 VALT 31.2 -21 32.92 - - - - 308 100 H
4 1.982 33.74 PKFH 31.2 -21.1 43.84 - - - - 308 100 H
5 2.922 35.28 PKFH 32.6 -20 47.88 - - - - 277 148 H
5 2.924 23.66 VALT 32.6 -20 36.26 - - - - 277 148 H
3 9.505 23.01 VALT 36.7 -25.6 34.11 - - - - 115 195 \
3 9.507 33.89 PKFH 36.7 -25.6 44.99 - - - - 115 195 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

MID CHANNEL RESULTS

:UL Fremaont,5m Chamber B 16 Feb 2818 11:51:33
Rodioted Emissions 3-Meters

- Project Number: 1213267
18 Client :SOMC

Conf ig:EUT+Support Eoulpment
Mode :BPSK_2441MHz

I

95 Tested by:45258 JL
a5
Peak Limit C(dBuU/m)

75

e

~

3 65

)

o ,

- Avg Limit (dBulU/m)
55 -

\
¢

1 “A“w"u*“é; - o ‘uwanyhnhﬁﬂuﬂvﬂﬂﬂﬂiwﬂﬂﬁlﬂﬁ
" wbirrcsulla AP
b o

35 I - "

b

o5
1 8 18
Frequency (GHz)
Range (GH2) REW/VB Ref/fitn Det/vg Tope Sutep Fls Fowpe/lods Position | Renge (6D REU/BH Ref/ittn  Det/Avg Tope Swiep Pts Tope/fode  Position
1:1-3 IH(-68)/38  187/18  PEAK/Pur Avg(RMS)  Tinsec(Ruto) 6088 MAXH 8-Bbdegs | 3:3-18 IN-6c8)/30k  81/8 PEAK/Fur Pug(RHS)  STdncecCAuto) 186 HAXH B-36Adegs H
BPSK_2441MHz .DAT 38815 26 Jun 2815 Rev 9.5 @1 Dec 20816
! “:UL Fremont,5m Chamber B 16 Feb 2818 11:51:33
Rodioted Emissions 3-Meters
= Pro ject Number:12132671
18 Client:SOMC
Conf i EUT+Support Equipment
Mode :BPSK_244 1 MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
S 65
2 6
@
o
-~ Avg Limit (dBuU/m)
55
45
5 s
g E .
3D
25
1 4 18
Frequency (GHz)
Ronge (o) REU/UBH Ref/Atin  Det/Avg Tope Sweep Pts ¥oups/Mode Position | Range (61 RB/VEN Ref/Atin  Det/fvg Type Seoen Pts  ¥oups/liode Fosition
BPSK_Z2441MHz .DAT 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.313 34.71 PKFH 28.9 -21.9 41.71 - - 74 -32.29 35 145 H
1 1.312 22.5 VALT 28.9 -21.9 29.5 54 -24.5 - - 35 145 H
3 2.774 34.72 PKFH 32.3 -20.6 46.42 - - 74 -27.58 86 191 H
3 *2.776 23.63 VALT 32.3 -20.7 35.23 54 -18.77 - - 86 191 H
4 *5.141 37.92 PKFH 34.4 -30.6 41.72 - - 74 -32.28 130 217 \
4 *5.14 27.05 VALT 34.4 -30.6 30.85 54 -23.15 - - 130 217 \
5 7.642 36.29 PKFH 36 -28.2 44.09 - - 74 -29.91 221 179 \
5 7.641 24.95 VALT 36 -28.2 32.75 54 -21.25 - - 221 179 \
2 1.954 32.87 PKFH 311 -21.1 42.87 - - 221 179 H
2 1.955 22,5 VALT 31.1 -21.1 325 221 179 H
6 9.901 34.26 PKFH 37 -25.6 45.66 221 179 \
6 9.901 22.7 VALT 37 -25.6 34.1 221 179 \

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

HIGH CHANNEL RESULTS

"

;UL Fremont,5m Chamber B

16 Feb 2818

13:34:04

Rodioted Emissions 3-Meters

Pro ject Number: 12132671

IS
18 Client:SOMC
Conf g EUT+Support Equipment
Mode : BPSK_248BMHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
55
= y L
4 P WMW
et ST EWN
35 o i iR "
i W o
25
1 4
Frequency (GHz)
Range (Gliz) REU/VEU Ref/Attn  Del/Avg Tupe Sueep Pts  Fwps/Mode Position | Range (610 REW/VRH Ref/ftin  Det/Avg Tupe ) Pts  ¥oups/Mode Positian
1:1-3 IHC-BdB)/38k  107/18  PERK/Fur Avg(RMS)  7incec(Auto) 6060 HAXH G-36ddege | 3:3-18 1H(-682/30k  87/0 PERK/Pur fvg (RMS)  STdncectAuto) 18k HAXH G-360dkge

18

BPSK_248@MHz . DAT 38915 26 Jun 2815

Rev 9.5 B1 Dec 2016

HORIZTONAL

! “:UL Fremont,5m Chamber B 16 Feb 2818 13:34:84
Rodioted Emissions 3-Meters
Pro ject Number:12132671
185 Client:SOMC
Conf i EUT+Support Equipment
Mode : BPSK_2488MHz
95 Tested by:45258 JL
85
Peak Limit (dBulU/m)
75
e
S 65
2 6
@
o
-~ Avg Limit (dBuU/m)
55
45 g 3
o 4 5
| Q o
358ty
25
1 4 18
Frequency (GHz)
Range (Ghiz) REU/UEU Ref/Attn  Det/Avg Tupe Sueep Pts ¥owps/Mode Position | Range (61) REW/VE Ref/Mtin  Det/Avg Tupe Seeen Pts  ¥oups/Mode Positian

BPSK_248@MHz .DAT 38915 26 Jun 2815

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

RADIATED EMISSIONS

Markers Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.036 34.18 PKFH 27.1 -23.4 37.88 - - 74 -36.12 288 180 \
1 *1.036 22.65 VALT 27.1 -23.3 26.45 54 -27.55 - - 288 180 \
2 *1.126 33.89 PKFH 27.6 -22.8 38.69 - - 74 -35.31 229 389 \
2 *1.125 22.2 VALT 27.6 -22.8 27 54 -27 - - 229 389 \
3 *1.196 32.85 PKFH 27.9 -22.6 38.15 - - 74 -35.85 186 255 \
3 *1.194 21.95 VALT 27.9 -22.5 27.35 54 -26.65 - - 186 255 \
4 *1.598 33.05 PKFH 28.3 -21.5 39.85 - - 74 -34.15 255 206 \
4 *1.6 22.45 VALT 28.3 -21.5 29.25 54 -24.75 - - 255 206 \
5 1.855 22.39 VALT 30.8 -21.1 32.09 - - 255 206 \
5 1.856 33.98 PKFH 30.8 -21.1 43.68 255 206 \
6 6.709 26.15 VALT 35.7 -29.8 32.05 255 206 H
6 6.71 37.34 PKFH 35.7 -29.8 43.24 255 206 H

* - indicates frequency in CFR47 Pt 15 - Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

9.2. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A 17 Feb 2818 17:38:12

RF Emissions

Project Number: 12132671
Client:SOMC

Config:EUT + Equipment
Mode BT Below 30MHz
Tested by: 12981 KUl

Peak_ Limit (d

\\

(dBulo | ts)

M1 ) ) 1 1B
Frequency (MHz)

Range (PHz) e Ref/fttn  Det/fvg Tupe Suezp
1:.009-.15 160C-3d82/380 9174 PEAK/Pur Aug(RHS)  diinsec(Auto)

Pls  #ups/tode Position Range (FHz) RBU/ Bl Ref/fttn  Det/Avg Type Suep Pts 45ups/fode Fosition
16k HAKH 8-360cege.

1Bk(-3dB)/30k  87/8 PEAK/Pur Avg(RMS)  3msec(Autn) 27k B-360degs
1Bk(-3dB)/30k  87/8 PEAK/Pur Avg(RMS)  dmsec(Auto) 16k B-360degs.
411.765-30 1BkC-3060/30k  §7/0 PEAK/Pur Avg(RNS)  B7msec(Auto) 27k B-360cegs

FCC 15.269 Below 3BMHz.TST 38915 22 Mar 2817 Rev 9.5 @1 Dec 2816

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.

Trace Markers

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuVv/m) Margin Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (dB) (Degs)
(dBuv) dBuVolts)
.0582! 40.63 Pk 11. 1 -80 -27.47 52.28 -79.75 32.28 -59.75 0-360
.0584: 36.08 Pk 11. 1 -80 -32.02 52.24 -84.26 32.24 -64.26 0-360
.2560: 42.9 Pk 10. 1 -80 -26.1 39.45 -65.55 19.45 -45.55 0-360
.2753 41.17 Pk 10. 1 -80 -27.83 38.81 -66.64 18.81 -46.64 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 1.07908 29.33 Pk 11. 2 -40 .83 26.96 -26.13 0-360
7 1.29621 27.22 Pk 11. 2 -40 -1.28 25.37 -26.65 0-360
4 5.84355 17.02 Pk 11. 4 -40 -11.48 29.5 -40.98 0-360
8 10.07852 19.83 Pk 11. 4 -40 -8.67 29.5 -38.17 0-360

Pk - Peak detector
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

9.3.

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

Worst Case Below 1 GHz

~UL FREMONT, 3m Chamber

17 Feb 2018 13:29:27

9
Rodioted Emissions - 3 Meters
= Project Number: 12132671
8 Client: SOMC
Config:EUT + Support Equipment
Mode:BT Below 1GHz
75 Tested by: 12981 KU
6|:
3
c 55
n}
N
i ’_
o 45
T UrrGTrmrT Aol I
<
=
3 3
@
<

25 .
bt

NP N L7 et

- i
5
39 1o 18606
Frequency (MHz)
Range C1H1D) REHATEH Ref/Atin  Det/Avg Tpe Sweep Pla  ¥oups/fode Position Range (D) R/l Ref/Atin  Det/Avg Type ) Pto  ¥oups/fode Position
1:38-260 126k (-6dB) /1N 97/1B PEAK/LogPur-Video  fmsec(futo) 4888 MAXH B-36degs H 3:208-1608 128k (-6dBY/1H  97/10 PEAK/LogPur-Videa  3msec(futo) 888  MAXH B-36Hdegs H

FCC Port!5C 3B-1BEEMHz . TST 38915 15 Jul 2614

Rev 9.5 @1 Dec 2816

HORIZTONAL

~UL FREMONT, 3m Chomber

17 Feb 2B18 13:29:27

9
Rodicoted Emissions — 3 Meters
85 PY‘?JEDL Number: 12132671
Client:50MC
Config:EUT + Support Equipment
Mode:BT Below 1GHz
75 Tested by: 12981 KUY
6|:
5 55
; (
C
i}
> 4|: =y I TSP T
BFERTTETmITT apalUymy I
E
%
3 @ D
3 35
o
el
6
25|
1 5
=
38 1806 186806
Frequency (MHz2
Range (HHz) RE/UB Ref/Attn  Det/fvg Type Sueep Flo  foups/Miode Fosition Fonge (2 REW/UB Ref/Attn  Dst/fivg Type Sueep Pts  #5ups/Miode  Fosition
FCC Part{SC 38-188BMHz. TST 38915 15 Jul 2014 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

Below 1GHz Data

Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuV) (dBuVv/m)
4 36.7167 48.19 Pk 20.3 -31 37.49 40 -2.51 0-360 100 V
36.9351 46.1 Qp 20.1 -31 35.2 40 -4.8 333 100 V
5 41.1804 49.29 Pk 17.1 -30.9 35.49 40 -4.51 0-360 100 \
41.322 45.53 Qp 17 -30.9 31.63 40 -8.37 311 105 \
1 44.2837 41.2 Pk 14.9 -30.9 25.2 40 -14.8 0-360 400 H
6 76.8046 43.94 Pk 11.8 -30.5 25.24 40 -14.76 0-360 100 V
2 103.3527 39.38 Pk 15.3 -30.3 24.38 43.52 -19.14 0-360 300 H
3 150.0086 40.3 Pk 16.5 -29.8 27 43.52 -16.52 0-360 200 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

9.4.

Worst Case 18-26 GHz

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

‘EKUL EMC 17 Feb 2818 13:36:18
RF Emissions
- Order Mumber: 12132671
9 Client:SOMC
Conf igurat lon:EUT + Support Equlpment
Mode BT 18-26GHz
85 Tested by / SN:12981 KU
75 Peak Limit C(dBul/m)
o
-
g
LE
5
T 55 Avg Limit CdBuU/md
I
R
o
=
3 4
3
i 1 J
35 i1 i a i v
Eﬁ
15
18 26
Frequency (GHz)
Farge C6HD) ] Ref/htin Det/Avg Tupe Sueep e WoupeMode  Labal Range (G2 REMAVEN Ref /it Det/ivg Tgpe Sween Fta Topellode Lobel
1:18-2 MC-38)/3 BB FERK/LooPur-Vides  dnceciuta) OBET HANH Hori zantal
18-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Oct 2616
‘EKUL EMC 17 Feb 2818 13:36:18
RF Emissions
- Order Mumber: 12132671
9 Client:50MC
Configuration:EUT + Support Equipment
Made BT 18-26GH=
85 Tested by / SN:12981 KU
75 Peok Limit C(dBul/m)
E
i}
s 65
L
0
>
- - Avg Limit CdBuUU/md
5 5
hal
B
=
% 4
= 5 g
o
5 4 X
3 o
2':
15
18 26
Frequency (GHz)
Farge G6HD) REB Ret7hin Det/Avg Tupe Soeer e Towe/Mode Lol Range (G12) REMAVEN Re/htin  Del/fvg Tape Sween Tia Tompe/llode Lobel
18-266Hz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

18 - 26GHz DATA

Marker Frequency Meter Det T449 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin
(dBuV) (dBuVolts) (dB)
1 19.773 37.4 Pk 32.7 -24.7 -9.5 35.9 54 -18.1 74 -38.1
2 21.54 38.89 Pk 33.2 -25.2 -9.5 37.39 54 -16.61 74 -36.61
3 23.304 36.54 Pk 33.7 -24.6 -9.5 36.14 54 -17.86 74 -37.86
4 20.836 35.44 Pk 33.1 -25.3 -9.5 33.74 54 -20.26 74 -40.26
5 22.164 38.99 Pk 33.4 -24.7 -9.5 38.19 54 -15.81 74 -35.81
6 23.917 36.53 Pk 33.9 -23.9 -9.5 37.03 54 -16.97 74 -36.97

Pk - Peak detector
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REPORT NO: 12132671-E2V3
FCC ID: PY7-11821Y

DATE: 3/13/2018

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 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 C63.4.

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: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

10.1.1. AC Power Line Norm

LINE 1 RESULTS

1@ZUL Fremont, CA CE Roam 13 Feb 2618 15:13:27
Conducted RFI Uoltoge
Project No:12132671
92 Client Name:SOMC
Mode | /Device: EUT + Support Equipment
Test Uolt/Freq: 120Vac_66Hz BT
82 Test By:45258 L
72
:‘ 62
L -1\
4 526\ FFe--d - Pt 45 oy B--Arg
= 3 T
A
[as]
°42 o
o
= W\ 8]
326( VA 2
do
N4 UJ A :
ch
22 HiEN L6 MWMWM (TR kA
j O it 1 :
12 /\ I i ] 1 )
WMM}W/V Wy bl bl
15 1 18 34
Frequency (MHzJ
Range (HHD) RBL/BU  Ref/Attn  Dst/fvg flods Susep Pts  ¥Swpo/Mode Lcbel Range () REUMUBW  Ref/Atin Dst/Avg Mode Susep Pte  ¥Sups/fods Label
1:.15-38 I(-6dB)/~ 9218 Fi/tv Ae/4SkHz 5635 IARIT  Line-lt

FCCI5 CE Class B 158kHz-38MHz Stepping.TST 38915 9 Jan 2817 Rev 9.5 26 Moy 2815

Trace Markers

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Margin CFR 47 Margin
(MHz2) Reading C1&C3 Reading Part 15 (dB) Part 15 (dB)
(dBuv) dBuv Class B QP Class B
Avg
1 .1545 44.28 Pk 1 0 10.1 54.48 65.75 -11.27 - -
2 .1545 24.43 Av 1 0 10.1 34.63 - - 55.75 -21.12
3 .2355 36.43 Pk 0 0 10.1 46.53 62.25 -15.72 - -
4 .222 14.71 Av 0 0 10.1 24.81 - - 52.74 -27.93
5 .519 23.85 Pk 0 0 10.1 33.95 56 -22.05 - -
6 .5685 10.5 Av 0 0 10.1 20.6 - - 46 -25.4
7 1.1355 20.93 Pk 0 1 10.1 31.13 56 -24.87 - -
8 1.1355 11.59 Av 0 1 10.1 21.79 - - 46 -24.21
9 16.2285 27.8 Pk 0 .3 10.3 38.4 60 -21.6 - -
10 16.2195 12.33 Av 0 .3 10.3 22.93 - - 50 -27.07
11 17.6955 28.36 Pk 0 .3 10.3 38.96 60 -21.04 - -
12 17.754 15.82 Av 0 .3 10.3 26.42 - - 50 -23.58

Pk - Peak detector
Av - Average detection
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REPORT NO: 12132671-E2V3 DATE: 3/13/2018
FCC ID: PY7-11821Y

LINE 2 RESULTS

MZUL Fremont, CA CE Room 13 Feb 2818 15:13:27
Conducted RFI Uoltage
Project No:12132671
92 CITLn Nme Soie
Mode | /Device: EUT + Suppert Equipment
Test Uolt/Freq:12BVac_68Hz_BT
32 Test By:45258 JL
72
~ooB2
I
¢ |
a 52U15 FRe 4Pt 45 - £ erew-Br-frvg
2 o5 e
g 42 a
q 107109 1 2@3 .
32
c4 WDE) i Sp T204
4 7
22 16t =5
12 3 ‘
|
15 1 1@ 38
Frequency (MHzJ
Range (MHz) REU/VBY Ref/Atin  Det/fvg Mode Sweep Pts  #3wps/Mode  Lobel Range (MHz) REW/VEW Ref/Atin  Det/Avg Mode Swe=p Pts  #Supe/Mode  Lobel
FCC15 CE Class B 156@kHz-3@MHz Stepping.TST 3@915 9 Jon 2817 Rev 9.5 26 Moy 2015
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading C2&C3 Reading Part 15 (dB) Part 15 (dB)
(dBuv) dBuv Class B QP Class B
Avg
13 .159 38.75 Pk 0 0 10.1 48.85 65.52 -16.67 - -
14 .159 18.38 Av 0 0 10.1 28.48 - - 55.52 -27.04
15 .186 37.5 Pk 0 0 10.1 47.6 64.21 -16.61 - -
16 .186 16.11 Av 0 0 10.1 26.21 - - 54.21 -28
17 .5325 25.61 Pk 0 0 10.1 35.71 56 -20.29 — -
18 .5235 11.73 Av 0 0 10.1 21.83 - - 46 -24.17
19 .5685 23.8 Pk 0 0 10.1 33.9 56 -22.1 - -
20 .5685 12.73 Av 0 0 10.1 22.83 - - 46 -23.17
21 1.131 20.79 Pk 0 1 10.1 30.99 56 -25.01 — -
22 1.1355 12.36 Av 0 1 10.1 22.56 - - 46 -23.44
23 17.853 24.89 Pk 0 3 10.3 35.49 60 -24.51 - -
24 17.898 18 Av 0 3 10.3 28.6 - - 50 -21.4

Pk - Peak detector

Av - Average detection
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