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REPORT NO: 12380932-E3V1
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DATE: 7/20/2018

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: BH93004ADB, BH93000ADB (Conducted),
BH930027D8, BH93004RD8, BH93004ND8 (Radiated)

DATE TESTED: JULY 7 —JULY 16, 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: Reviewed By:

Jfgmﬂ} RIS

Dan Coronia

CONSUMER TECHNOLOGY DIVISION
Operations Leader

UL Verification Services Inc.

Kiya Kedida

CONSUMER TECHNOLOGY DIVISION
Project Engineer

UL Verification Services Inc
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 DO1 v4, and 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, 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 (ISED:2324B-1) Chamber D (ISED:22541-1) O Chamber K (ISED: 2324A-1)
00 Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) O Chamber L (ISED: 2324A-3)

O Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)

Chamber G (ISED:22541-4)

Ooooo|ia

Chamber H (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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz | 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB

Worst Case Radiated Disturbance, 1000 to 18000 MHz | 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz | 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz | 5.24 dB

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 Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE (1Mbps) 5.46 3.52

2402 - 2480 BLE (2Mbps) 5.68 3.70

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a loop antenna for chain 0 with maximum gain of -1.5dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was s_atp_0_ 00436_A 12 16.
The test utility software used during testing was Tera Term Ver 4.79

5.5. 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,Y,Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Page 8 of 65

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: 12380932-E3V1 DATE: 7/20/2018

FCC ID: PY7-12644J
5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo 20B7S0A200 PCO15REW N/A
Desktop Lenovo ThinkCentre MJOOQA59 N/A
AC Adapter SONY UCH20 3416W45305784 N/A
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 Type C Shielded 1 N/A
3 DC 1 DC Shielded 0.3 N/A

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS)

Shielded 3 N/A

1 USB 1 USB Type C

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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CONDCUTED TEST SETUP DIAGRAM

Laptop /
Desktop

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.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

— )

EUT

Spectrum Anshyzer

AC Mains

TEST SETUP

For radiated tests: All support equipment were removed after the EUT programmed. The test
software exercises the radio.
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

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

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

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

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

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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DATE: 7/20/2018

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due
ggnd'[;'f'er’ 100kHzto 1GHz, | 10 let Packard 8447D T15 08/14/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. | JB1 T130 10/16/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/25/2019
RF Amplifier MITEQ 2;542'00101800'25 > | 11165 04/23/2019
Amplifier, 1 to 8GHz, 35dB Miteq Inc. 22”:’”'0100080030’ T1573 04/03/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
to0 44GHz Technologies N9030A T1450 02/05/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
t0 44GHz Technologies N9030A T1113 12/21/2018
Spectrum Analyzer, PSA, 3Hz | Agilent (Keysight)
to0 44GHz Technologies N9030A T1466 04/16/2019
Spectrum Analyzer, PSA, 3Hz | Agilent (Keysight)
to0 44GHz Technologies N9030A T1454 01/08/2019
Power Meter, P-series single | Agilent (Keyaght) N1911A T1271 07/17/2018
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband | Technologies N13921A T1225 04/10/2019
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T486 04/03/2019
Antenna, Active Loop SkHz- | | b0 vercorp. | AL-130R 71866 10/10/2018
30MHz
18 - 26.5 GHz Horn Antenna Seavey Division MWH-1826/B T89 01/18/2019
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2019
EMI Receiver Rohde & Schwarz ESR T1436 02/21/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T1310 06/15/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T24 03/06/2019
Thermometer - Digital Control Company 14-650-118 PREO177862 | 02/22/2019

Test Software List

Description Manufacturer |Model Version
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 8.4, June 12, 2018
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DATE: 7/20/2018

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle [Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (1Mbps) 2.138 2.502 0.855 85.45% 0.68 0.468
BLE (2Mbps) 1.076 1.872 0.575 57.48% 2.40 0.929
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DATE: 7/20/2018

DUTY CYCLE PLOTS

STATUS

BLE (2Mbps)

. Keysight Spectrum Analyzer - AP7.0.1(072717) 12981 KW, Chamber B ==
[/ [ RF [soe bpC | | [ SENSE:NT] | ALIGN AUTO  [02:04:22 AMJul 11, 2018
L | Avg Type: Log-Pwr TRACE[- 2315 6 Frequency
PNO: Fast —»=— 1rig: Free Run T ‘ v
IFGain:Low Atten: 10 dB DET|P
AMKr3 2.502 ms Auto Tune
10 dBidiv__ Ref 0.00 dBm -0.12 dB
Log |
nn I CenterFreq
200 ? 2.402000000 GHz|
-30.0
“no StartFreq
0o 2.402000000 GHz,
600
700
. Stop Freq
: 2.402000000 GHz
-50.0
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 VMIHz #/BW 50 MHz Sweep 6.000 ms (1001 pts) 8.000000 MHz
M FUNCTION WIDTH Auto Man
1 N t 436.0 us -28.07 dBm
2 AM t (A 2138 ms (A) -0.04dB
A t () 2502 ms (A) 0.12dB Freq Offset
4 0Hz
5 =
6
7
8 Scale Type
9
s e
<« . | »
MSG STATUS
BLE (1Mbps)
— Keysight Spectrum Analyzer - APv7.01(072717),12981 KW, Chamber B | = = |
X R | RF [soo bc | | | SENSE:INT| | ALIGN AUTO _ [02:01:21 AMJul11, 2018
r Avg Type: Log-Pwr TRACE|1 13456 Frequency
PNO: Fast —»— 1rig: Free Run ™ ‘
IFGain:Low Atten: 10 dB peT|P
AMKr3 1.872 ms Auto Tune
10 dBfdlv_ Ref 0.00 dBm -1.89 dB
Log |
-10.0 I CenterFreq
200 ’ 2.402000000 GHz
300
A StartFreq
A0 2.402000000 GHz
-60.0
700
o Stop Freq
' 2.402000000 GHz,
-50.0
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 4.000 ms (1001 pts) 8.000000 MHz
[kRIMODEITRC[SCLl X ] v [ FUNCTION [ FUNCTIONWDTH[ __FUNCTIONvALUE T8 fute Man
1 N t 4720 us -27.91 dBm
2 A t (A) 1.076 ms (A) 0.01dB
A1 t (A 1.872ms (A) -1.89.dB FreqOffset
| OHz
Scale Type
N (] Lin
i T D
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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DATE: 7/20/2018

8.2.1. BLE (1Mbps)

Channel

99% Bandwidth
(MH2z)

Frequency
(MHZz)

Low

2402 1.0337

Middle

2440 1.0359

High

2480 1.0317
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[ Kyt Spectram Analyzer - AR ATGLILELLE090 25, Conducted & = [ et Spectrum Analyzes - APvG ADGLZIE) 16080 75, Conducted & e
. ) 1147180 10,2018 . : ENsEl 1114958 P 10,2010
Center Freq: 2.402000000 GHz Radio Std: None Frequsnay [Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Fraquenay
Trig: Free Run Avg|Hold: 20120 —+~ Trig: Free Run Avg|Hold: 2020
AL Radio Device: BTS #IFGain-Low #Anten: 30 di Radio Device: BTS
Ref Offset 1056 dB Ref Offset 10,56 dB
0 dBJdi Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Loy Log
Center Freq| CenterFreq
2.402000000 GHz| 2.440000000 GHz|
|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.44 GHz Span 2 MHz, CF Step,
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200,000 kHz| #Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms; 200,000 kiHz|
Man Man
Occupied Bandwidth Total Power 3.04 dBm e O Bandwidth Total Power 6.01 dBm
1.0337 MHz FreqOffset| 1.0359 MHz FreqOffset
Transmit Freq Error 6.335kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 6.253kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.280 MHz x dB 26.00 dB x dB Bandwidth 1.292 MHz x dB -26.00 dB
wsa Stans, s arams,
(= eyt Spectrum Analyzer - APV AGL21E), 16080 5, Conducted & e
. ) 1152060 10,2018
(Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radie Std: None Frequency
= = Trig: Free Run Avg|Held: 20/20
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 10.67 dB
0 dBJdi Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
#Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms, 200000 kkiz
Man
Qccupied Bandwidth Total Power 5.30 dBm
1.0317 MHz FreqOffset
Transmit Freq Error 9.764kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.291 MHz x dB -26.00 dB
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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: 12380932-E3V1
FCC ID: PY7-12644J
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8.2.2. BLE (2Mbps)

Channel

Frequency

(MHZz)

99% Bandwidth
(MH2z)

Low

2402

2.0608

Middle

2440

2.0585

High

2480

2.0638

[ Kyt Spectram Analyzer - AR ATGLILELLE090 25, Conducted & = [ et Spectrum Analyzes - APvG ADGLZIE) 16080 75, Conducted & e
. ) S57 M 10,2010 . : ENsEl 57146 90l 10,2018
Center Freq: 2.402000000 GHz R;m Std: None ! Frequsnay [Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz H:ﬂm Std: None ! Fraquenay
Trig: Free Run Avg|Hold: 20120 3 —+~ Trig: Free Run Avg|Hold: 2020
AL Radio Device: BTS #IFGain-Low #Anten: 30 di Radio Device: BTS
Ref Offset 1056 dB Ref Offset 10,56 dB
0 dBJdi Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz| 2.440000000 GHz|
| . . \
f
Center 2.402 GHz Span 5 MHz| CF Step Center 2.44 GHz Span 5 MHz, CF Step,
Res BW 47 kHz #VBW 82 kHz #Sweep 100 ms 500,000 kHz| Res BW 47 kHz #VBW 75 kHz #Sweep 100 ms; 500,000 kiHz|
Man Man
Occupied Bandwidth Total Power 1.21 dBm e O Bandwidth Total Power 4.27 dBm
2.0608 MHz FreqOffset| 2.0585 MHz FreqOffset|
Transmit Freq Error ~ -17.397 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 4799 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 2.552 MHz x dB 26.00 dB x dB Bandwidth 2.465 MHz x dB -26.00 dB
wsa Stans, s arams,
(= eyt Spectrum Analyzer - APV AGL21E), 16080 5, Conducted & e
. ) 12:00:25 88400111, 2018
(Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radio Std: None Frequency
= = Trig: Free Run Avg|Held: 20/20
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 10.67 dB
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
|
Center 248 GHz Span 5 MHz| CF Step
Res BW 47 kHz #VBW 75 kHz #Sweep 100 ms, 500000 kkiz
Man
Qccupied Bandwidth Total Power 3.49 dBm
2.0638 MHz FreqOffset
Transmit Freq Error ~ -18.683kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 2.552 MHz x dB -26.00 dB
rames,
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

8.3. 6 dB BANDWIDTH

LIMITS

FCC 815.407 (e)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12380932-E3V1
FCC ID: PY7-12644J

DATE: 7/20/2018

8.3.1. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MHZz) (MHz)
Low 2402 0.714 0.5

Middle 2440

0.711

0.5

High 2480

0.702

0.5

[ Keysight Spectrum Analyzer - APv8.A(D61216),16080 75, Conducted A P e Keysight Spectrum Analyzer - APS ARG1215), 16080 75, Conducted A ==
1) L 11:46:49 PM Il 10, 2018 X L R EN
| TRACE - Frequency - Frequency
Zhvy Type: RMS e . #hvg Type: RIS
_{,, PO AV CHE ] e ol s < SnfeE Frn ZAAD0UMOOHE T g v s
IFainlow  WARen: 40 dB oerl? IFGainow  #Atien: 4048
Auto Tune| Auto Tune
Ref Offset 1056 0B Ref Offset 1056 dB.
10 dBdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
StartFreq| StartFreq
: ¢ 2400600000 GHz i 4 2.438500000 GHz
}x Al
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
laute Wan| Man|
Freq Offset| FreqOffset
0 Hz 0 Hz|
Scale Type Scale Type|
" " )
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
p— -

Ref Offset 1057 dB.

0deidiv - Ref 30.00 dBm
Log

Wide —5~ Trig: Free Run
Gainl ow

[ Vgt Spectrum Analyze - APV ARGLIIE) 16080 15, Conducted &
o« g
enter Freq 2.480000000 GHz #Avg Type: RMS
WE o
IFiain

11:51:57 PMI 10, 2018

Avg|Hold: 20/20 e
oerlP

#Anen: 40 dB

[

Frequency

Auto Tune|

o ¢

A

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz'
Sweep 1.533 ms (1001 pts)

Center Freq|
2.480000000 GHz|

StartFreq
2478500000 GHz,

StopFreq
2.481500000 GHz,

CF Step
300.000 kHz|
Man

Freq Offset|
OHz

Scale Type

Log Lin|

HIGH CHANNEL
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

8.3.2. BLE (2Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MHZz) (MHz)
Low 2402 1.275 0.5

Middle

2440

1.209

0.5

High

2480

1.197

0.5

[ Keysight Spectrum Analyzer - APv8.A(D61216),16080 75, Conducted A P e Keysight Spectrum Analyzer - APS ARG1215), 16080 75, Conducted A ==
. 115437 P 10, 2018 T R o
| TRACE - Frequency - Frequency
Zhvy Type: RMS e . #hvg Type: RIS
_{,, PO AV CHE ] e ol s < SnfeE Frn ZAAD0UMOOHE T g v s
IFainlow  WARen: 40 dB oerl? IFGainow  #Atien: 4048
Auto Tune| Auto Tune
Ref Offset 1056 0B Ref Offset 1056 dB.
10 dBdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Lo v Lo +
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
StartFreq| StartFreq
) 2400600000 GHz w [ 2.438500000 GHz
W,
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz
laute Wan| Man|
Freq Offset| FreqOffset
0 Hz 0 Hz|
Scale Type Scale Type|
" " )
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
p— -

Ref Offset 1057 dB.

0deidiv - Ref 30.00 dBm
Log

Wide —5~ Trig: Free Run

[ Vgt Spectrum Analyze - APV ARGLIIE) 16080 15, Conducted &
o« g
enter Freq 2.480000000 GHz #Avg Type: RMS
WE o
IFiain

1Z:07:15 MM Jul 11, 2018

Avg|Hold: 20/20

#Anen: 40 dB

[

Frequency

Auto Tune|

A

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz'
Sweep 1.533 ms (1001 pts)

Center Freq|
2.480000000 GHz|

StartFreq
2478500000 GHz,

StopFreq
2.481500000 GHz,

CF Step
300.000 kHz|
Man

Freq Offset|
OHz

Scale Type

Log Lin|

HI

GH CHANNEL
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

8.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

8.4.1. BLE (1Mbps)

Tested By: GE43578
Date: 7/7/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 4.18 30 -25.820
Middle 2440 5.46 30 -24.540
High 2480 5.13 30 -24.870
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

8.4.2. BLE (2Mbps)

Tested By: GE43578
Date: 7/7/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 4.41 30 -25.590
Middle 2440 5.68 30 -24.320
High 2480 5.46 30 -24.540
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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REPORT NO: 12380932-E3V1
FCC ID: PY7-12644J

DATE: 7/20/2018

8.5.1. BLE (1Mbps)

Tested By: GE43578
Date: 7/7/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 3.95
Middle 2440 5.20
High 2480 4.94
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REPORT NO: 12380932-E3V1
FCC ID: PY7-12644J

DATE: 7/20/2018

8.5.2. BLE (2Mbps)

Tested By: GE43578
Date: 7/7/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 3.92
Middle 2440 5.18
High 2480 4.94
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

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

RESULTS
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

8.6.1. BLE (1Mbps)

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-12.578

8

-20.578

Middle

2440

-9.619

8

-17.619

High

2480

-10.310

8

-18.310

[ Keysght Spectram Analyzer - AP ADG121E]16080 75, Conducted & e [ Keysight Spectrum Analyzer - APv8 AIDG1218), 18060 75, Conducted & o
L T ;
E q 2.402000000 G #Avg Type: RMS Fraquency 440000000 GH #Avg Type: RS Frequency
SR e N e e Trig: FreeRun AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Mkr Auto Tune| Mk 2.43 Auto Tune|
Ref Offset 10,56 dB Ref Offset 10.56 dB. i
10 dBdiv Ref 20.00 dBm 10 dBiaiv Ref 20.00 dBm
Lo v Lo v
Center Freq)| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq)| StartFreq|
’ 2401000000 GHz| ' 2.439000000 GHz|
StopFreq)| Stop Freq|
2.403000000 GHz| 2.441000000 GHz|
CF Step| CF Step|
200,000 kHz| 200.000 kHz|
|Auto Man Man
FreqOffset) Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
i A
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin Center 2.440000 GHz Span 2.000 MHz|[-°9 Lin)
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

(= eyt Spectrum Analyzer - APV AGL21E), 16080 5, Conducted &
L

Avg Type: RMS
Trig: Free Run Avg|Hold: 1001100

NFE
#Anen: 30 dB

FNO; Wide ——
IFGainL ow

N

Frequency

10 dBldiv
Log

Ref Offset 1057 dB. Mkr1 2
Ref 20.00 dBm

Auto Tune|

g

A

CenterFreq|
2.480000000 GHz,

StartFreq
2.473000000 GHz|

StopFreq
2.481000000 GHz,

CF Step|
200,000 kiHz
Man

Freq Offset|
OHz

Scale Type

ICenter 2.480000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

‘Span 2.000 MHz|
Sweep 67.80 ms (1001 pts)

Log Lin|

HIGH CHANNEL
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REPORT NO: 12380932-E3V1
FCC ID: PY7-12644J

DATE: 7/20/2018

8.6.2. BLE (2Mbps)

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2402

-15.301

8

-23.301

Middle

2440

-12.114

8

-20.114

2480

High

-12.898

8

-20.898

[ Keysght Spectram Analyzer - AP ADG121E]16080 75, Conducted & e [ Keysight Spectrum Analyzer - APv8 AIDG1218), 18060 75, Conducted & o
L T
E q 2.402000000 G #Avg Type: RMS Fraquency 440000000 GH #Avg Type: RS Frequency
SR e N e e Trig: FreeRun AvaHola: 100/100 enter Freq 2440000000 88z — 1 <14 Freerun Aol 100100
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
Mkr Auto Tune| MEkr1 2 Auto Tune|
Ref Offset 10,56 dB Ref Offset 10.56 dB. -
10 dBdiv Ref 20.00 dBm 10 dBiaiv Ref 20.00 dBm
Lo v Lo v
Center Freq)| CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq)| StartFreq|
2401000000 GHz| . 2.439000000 GHz|
‘ ¥
StopFreq)| Stop Freq|
2.403000000 GHz| 2.441000000 GHz|
CF Step| CF Step|
200,000 kHz| 200.000 kHz|
|Auto Man Man
FreqOffset) Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
i A
Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin Center 2.440000 GHz Span 2.000 MHz|[-°9 Lin)
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)

NFE

IFGainL ow

(= eyt Spectrum Analyzer - APV AGL21E), 16080 5, Conducted &
L

PND: Wide o Trig: Free Run

#Anen: 30 dB

Avg Type: RMS
Avg|Hold: 1001100

N

Frequency

Ref Offset 1057 d8.

10 dBdiv Ref 20.00 dBm

Auto Tune|

Mkr1 2.4

g

A

CenterFreq|
2.480000000 GHz,

StartFreq
2.473000000 GHz|

StopFreq
2.481000000 GHz,

CF Step|
200,000 kiHz
Man

Freq Offset|
OHz

Scale Type

ICenter 2.480000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz|[-°8 Lin|

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

RESULTS
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DATE: 7/20/2018

8.7.1. BLE (IMbps)

[ Fepmght Spectram Anayzer - APVSARIZID 16090 75, Conducted & e Conducted & [
0 I L1484 U 10,2018 sensenT] T11:48:08 P2 10, 2018
#Avg Type: RMS Lz 5|  Frequency #Avg Type: RMS ™ g| Frequancy
NFE PNO: Wide —5— Trig: Free Run AvglHold: 100/100 NFE FNO: Fasi 5~ Trig: Free Run
IFGain:Low #Atten: 30 dB IFGaindow  #Aten: 40 dB i
Auto Tune| E00 Auto Tune|
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3 3 3
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2.405000000 GHz 26000000000 GHz
" "
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7 7
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L w500 D SENSEINT I 1L51:13PM R 10,2018 fL oc [ sewsean] 224513 90l 11, 2018
Center Freq 2.440000000 GHz | Zhvy Type: RMS - s v|  Freausncy | aAvg Type: RS ™ 5|  Frequency
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s N e e Trig: FreeRun VeiHold: 100/ ToRE(M SN N e Trig: Free Run o Tee
IFGain:Low : i IFGainLow  #Atten: 40 d
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

8.7.2. BLE (2Mbps)

[ Fepmght Spectram Anayzer - APVSARIZID 16090 75, Conducted & e Conducted & [
0 11:56:21 PH 1 10,2018 SENSEINT]
#Avg Type: RMS 5|  Frequency " aAvg Type:RMS Fraquancy
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 100/100 NFE FNO: Fasi 5~ Trig: Free Run
(FGoinclow  #Amen: 30dB IFGainciow  #Atten: 40.dB
07 Auto Tune| Auto Tune|
Ref Offset 10.56 B Mkr1 2.-1;'\_92 GHZ Ref Offset 1056 dB Mkr4 25‘15_2399 GHz
10 ge/div Ref 20.00 dBm 3.546 dBm)| 10desdiv Ref 30.00 dBm -33.05 dBm)|
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Log - Log v
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’ 2.440000000 GHz 4 13.015000000 GHz|
StartFreq| StartFreq
2.435000000 GHz .4 30,000000 MHz]
o
StopFreq| —— StopFreq
2.445000000 GHz 26.000000000 GHz|
A
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 057.3 ms (40001 pts) | 2587000000 GHz|
Man|
(MkRI MO TRCTSCL] [ Fncion L ruscronninl puncick veie
| 1N i 2.440 0 GHz 3.33 dBm
2 N f 4880 0 GHz -42.24 dBm
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6
7
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i
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HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (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: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:LIL Fremont,5m Chomber A 18 Jul 2818 08:53:89
Restricted Bondedge
= Project Number: 12388832
[ Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_24B2_H_1Mops
185 Tested by: 19437 AF
9!:
85
G : |
N Peak Limit CdBuU/m) \
> 7!: I
3 -
o |
65 /
|
55 Averoge Limit (dBuUym) \
1
2 \
A5 e AR AL AP AR bbb st ashinlbimbmhabb bl mﬁg;.mm..mn.. PRI TR
W iy v A i
4 \‘\
35 P hufattni b Attt st N A B e A s e ) e e Lo
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (BHz) REU/UBl Ref/fttn  Det/fvg Type Suezp Pts  #oups/Mode Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sueep Pts 45ups/fade Fosition
1:2.31-2.415 1M(-6dB) /3 189/12 PEAK/Pur Avg(RMS)  Insec(Auto) 8000  MAXH 111 degs H 2:2.31-2.415 1MC-6dB)/3M 189/12 AUER/Pur Avg(RMS) 1nsec(Aute 8008 18BTAUG 111 degs H
Low CH Bondedge - H.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 359 Pk 31.8 -23 0 44.7 - 74 -29.3 111 153 H
2 *2.389 38.85 Pk 31.8 -23 0 47.65 - 74 -26.35 111 153 H
3 *2.39 26.11 RMS 31.8 -23 .68 35.59 54 -18.41 - - 111 153 H
4 *2.366 28.02 RMS 31.6 -23 .68 37.3 54 -16.7 - - 111 153 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

VERTICAL RESULT

, ol Frement,Sm Chamber @ 18 Jul 2B18 a1:85:38
fae
Restricted Bondedge
115}
185}
95|
85
3 7
.J_:'
65}
55
g ]
15 B o ool i et Pl e s i A T sty it i ye i il ot e AT il e, . Rl i b i oy
4 )
. E a s
35 =
2 2.415
—r FEE Raf/ Dot fiivg Typs — Pla ¥ R Ref/fttn  Debifvg Tupe — Pta  Spafode  Poaition
Low CH Bondedage = U.TST 38915 28 Dec 2815 Rov 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T345 (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 36.47 Pk 31.8 -23 0 45.27 - 74 -28.73 331 173 \
2 *2.382 38.75 Pk 317 -23 0 47.45 - 74 -26.55 331 173 \
3 *2.39 25.68 RMS 31.8 -23 .68 35.16 54 -18.84 331 173 \
4 *2.379 27.94 RMS 317 -23 .68 37.32 54 -16.68 331 173 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:LJL Fremont,5m Chomber A 18 Jul 2818 B1:36:34
Restricted Bondedge
= Project Number; 12388832
1 Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2488_H_1Mops
185 Tested by: 19437 AF
gl:
85
2 ! )
3 - p Peak Limit (dBuU/m)
3 7 J/
[an]
S
6|:
|
/’ ‘\ Average Limit (dBul/m)
55 | \ bt
h 2
45 oM snsatind || A e Ao ol ol A bl A A b
|
e B
35 WA UM W P il R T e e e e ) b ey AUPONIAAr At ey NS A, Aty A S bbb
2.46 18.3MH=/ 2.563
Frequency (GHz)
Range (BHz) BIL/UBl Ref/Attn  Det/Avg Tuype Sueap Pts  #Gups/flode  Position Range (GHz) RBU/VBl Ref/Attn  Det/Avg Type Sweep Pts #Sups/fode Fosition
1:2.46-2.563 MC-6dB) /M 189/12  PEAK/Pur Avg(RHS) Insec(Auic) 08D  MAXH 37 dege H 2:246-2.563  MC-6B)/M  1B/12  AUER/Par Bvg(RMS)  lmseclfutc) BBEA  1GHTAVG 37 o
High CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dB) | (dBuv/m) | (dBuv/m) (dB)
1 *2.484 37.82 Pk 323 -22.9 0 47.22 - - 74 -26.78 37 189 H
3 *2.484 27 RMS 323 -22.9 .68 37.08 54 -16.92 - 37 189 H
2 2.507 38.91 Pk 324 -22.9 0 48.41 - - 74 -25.59 37 189 H
4 2.516 28.24 RMS 324 -22.9 .68 38.42 54 -15.58 - - 37 189 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

VERTICAL RESULT

UL Fremont,5m Chamber A 18 Jul 2818 a1:43:39
Restricted Bondedge

Project Number: 12388932

Client SOMC

ConfigiEUT + Support Equipment
Made :BLE_2488_U_1Mbps

185 Tected by: 13437 AF
9!:
85
‘e
~ Feak Limit (dBulU/m)
> 7!:
3
@
el
E)I:
Average Limit (dBulU/m)
55 =
1 2
o g
45
3 3
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REU/UBl Ref/ttn  Det/fvg Type Suezp Pts  #oups/Mode  Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sueep Pts 45ups/fode Fosition
High CH Bondedge - U.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 38.25 Pk 323 -22.9 0 47.65 - 74 -26.35 97 259 \
2 *2.493 39.34 Pk 324 -22.9 0 48.84 - - 74 -25.16 97 259 \
3 *2.484 26.84 RMS 323 -22.9 .68 36.92 54 -17.08 - - 97 259 \
4 2.53 28.22 RMS 32.4 -22.8 .68 385 54 -15.5 - - 97 259 \

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont,5m Chomber A 9 Jul 2B18 17:41:48
Radioted Emissions 3-Meters
185 PF?JE:t Number: 12388932
Client:S0MC
Config EUT + Support Equipment
Mode:BLE_24082_1Mbps
g5 Tested by: 13487 AF
gl:
Peok Limit (dBuU/m)
75
A
3
3 5
3 6
o
o B .
~ Avg Limit (dBulU/m)
55 =
45 y L M
P
MW s PP
35 VT L™ Ly WWW
it s -
o5
1 18 18
Frequency (GHz)
Range (6z) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Fowps/fode Fosi Range (6H) REW/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods Fosition
1:1-3 IHC-6d6) /30K 187/18  PEAK/Far Avg(RUS)  Auto 60 XK [ 3:F18 HC-6cB)/30k 8778 FERK/Pur AvgRMS)  futo 16k M 9-368degs H
b.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816
H:UL Fremont,5m Chomber A 9 Jul 2B18 17:41:48
Rodioted Emissions 3-Meters
= Project Number: 12388332
18 Client SOMC
Config:EUT + Support Equipment
Mode :BLE_2482_ | Mbps
g5 Tested by: 13437 AF
SK
Peok Limit (dBul/m)
75
‘e
~
3 65
o
o .
— Avg Limit (dBulU/m)
5|:
45
&}
5 o
35} e @
o5
1 18 18
Frequency (GHz)
Rangs (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fonge (6H) REW/UBH Ref/Attn  Dot/Avg Type Swoop Pts foups/fiods Fosition
b.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
4 *7.404 33.01 PK2 35.6 -219 0 46.71 - - 74 -27.29 5 292 H
*7.404 21.05 MAv1 35.6 -21.9 .68 35.43 54 -18.57 - 5 292 H
6 *7.456 32.95 PK2 35.6 -21.8 0 46.75 - - 74 -27.25 355 274 \
*7.454 20.94 MAv1 35.6 -21.8 .68 35.42 54 -18.58 - - 355 274 \
1 1.992 36.56 PK2 314 -23 0 44.96 - - - - 96 190 H
2 2.004 36.93 PK2 314 -23 0 45.33 - - - - 53 265 H
5 4.407 36.93 PK2 337 -27.7 0 42.93 - - - - 72 223 \
3 4.438 36.55 PK2 33.7 -27.4 0 42.85 - - - - 328 215 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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FCC ID: PY7-12644J

DATE: 7/20/2018

MID CHANNEL RESULTS

| 1:LJL Fremont,5m Chamber A 9 Jul 2818 18:48:07
Radiated Emissions 3-Meters
= Project Number:1238@932
18 Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2448_ 1 Mbps
g5 Tested by: 18487 AF
8:
Peak Limit (dBuU/m)
7:
‘e
3 5
3 6
@
o
- Avg Limit (dBulU/m)
55
L
= n e
4 1 T y Wwv
"
MW 3 L bl
35 bl oy ™ "
WW el )
25
1 [z 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fivg Tope Susep Pts  ¥Sups/Mode Position | Range (G2 REW/UE Ref/fttn  Det/fvg Type Sucep Pts  ¥oups/fiode Position
1:1°3 1HG-6d8)/38  187/18  PERK/Fur Avg(RNS)  Tinsec(Auto) GBEB  NAXH B-36degs| 3:3-18 1N(-6d8)/30k  87/8 PEAK/Pur Avg(RHS)  57dnsec(futo) 18k HAXH 8-360degs H
b.TST 30315 26 Jun 2015 Rev 9.5 @1 Dec 2816
| 1:UL Fremont,5m Chamber A 9 Jul 2818 18:48:87
Rodioted Emissions 3-Meters
= Pro ject Number: 12388932
18 Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2448_ 1 Mbps
95 Tested by: 18487 AF
SK
Peok Limit (dBulU/m)
7:
G
3 s
s 6
@
o
~ Avg Limit (dBulU/m)
55
4': ,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 g
a 5
35 2
°5
1 18 18
Frequency (GHz)
Range (6H) REU/UB Ref/Atin  Dot/fvg Tope Susep Pts  #Sups/Mode Position | Ronge (B2 REW/UE Ref/Atin  Det/fvg Type Sucep Pts  ¥oups/fiode Position
b.TST 30315 26 Jun 2015 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
3 *4.846 35.38 PK2 34.2 -25.6 0 43.98 - - 74 -30.02 44 155 H
*4.848 23.75 MAv1 34.2 -25.6 .68 33.03 54 -20.97 - - 44 155 H
5 *4.854 35.13 PK2 34.1 -25.7 0 43.53 - - 74 -30.47 84 231 \
*4.855 23.92 MAv1 341 -25.7 .68 33 54 -21 - - 84 231 \
1 1.942 36.04 PK2 31.3 -22.9 0 44.44 - - - - 5 154 H
2 1.983 36.27 PK2 314 -23 0 44.67 - - - - 140 264 \
6 7.969 32.77 PK2 35.8 -22.4 0 46.17 - - - - 355 181 \
4 8.005 33.05 PK2 35.8 -22.1 0 46.75 - - - - 280 145 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 7/20/2018

HIGH CHANNEL RESULTS

| 1:UL Fremont,5m Chomber A 9 Jul 2B18 28:37:55
Radioted Emissions 3-Meters
185 Project Number: 12388332
Client:S0MC
Config EUT + Support Equipment
Mode:BLE_2488_1Mbps
g5 Tested by: 138487 AF
gl:
Peok Limit C(dBulU/m)
75
A
3
3 5
3 6
o
o .
= Avg Limit (dBulU/m)
55 =
=
4 "
1 W 3 L PR
35 PR il o ki -
[ e
o5
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Fowps/fode  Fos Fange (6H) REU/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods FPosition
1123 INC-6d6)/30k  187/18  PEAK/Far Avg(RUS)  77msec(Puto) 6800  MAXH B-3 3:F18 HNC-6cB)/30k 8778 FERK/Pur Avg(RMS)  STdnsec(Auto) 18k A 9-368degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816
! 1:UL Fremont,5m Chomber A 9 Jul 2818 28:37:55
Rodioted Emissions 3-Meters
185 PF?JEEt Number: 12380932
Client:50MC
Config:EUT + Support Equipment
Mode :BLE_2488_ | Mbps
g5 Tested by: 13437 AF
SK
Peok Limit (dBul/m)
75
‘e
~
3 65
o
o .
— Avg Limit (dBulU/m)
5|:
Y OO0 OO0 SOUsPDOUOS OO FOOPSRSOSoOUOSSE OUOOOOP SRS POSSSROO OOPOPRRRSOOSOOPRN SOUSPUOSSSSSRIOS SUUPPRNRUOOOS SUSSRSOIOE SOOI PSRN OB TIE"¥ Pk b
8]
2 5 o
- &)
3Bl
o5
1 18 18
Frequency (GHz)
Rangs (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fonge (6H) REW/UBH Ref/Attn  Dot/Avg Type Swoep Pts foups/fiods Fosition
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816

Page 43 of 65

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: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
3 *4.925 35.81 PK2 34.2 -26.4 0 43.61 - - 74 -30.39 181 236 H
*4.927 24.43 MAv1 34.2 -26.5 .68 32.81 54 -21.19 - 181 236 H
5 *4.943 35.98 PK2 34.2 -26.5 0 43.68 - 74 -30.32 133 140 \
*4.945 24.66 MAv1 34.2 -26.5 .68 33.04 54 -20.96 - - 133 140 \
1 1.862 36.19 PK2 309 -22.9 0 44.19 - - - - 145 211 H
2 1.88 36.05 PK2 31 -22.9 0 44.15 - - - - 291 280 \
4 8.514 33.22 PK2 35.8 -21.3 0 47.72 - - - - 330 389 H
6 8.564 33.32 PK2 35.8 -21.7 0 47.42 - - - - 89 207 \

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

9.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:LJL Fremont,5m Chomber A 18 Jul 2818 B2:16:54
Restricted Bondedge
= Project Number; 12388832
1 Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2482_H_2Mops
195 Tested by: 19437 AF
gl:
85
e
~ Peak Limit CdBuU/m3 m
3 75
3 X | \\
’ B
65 i \
s5l..Averoge Limit (dBuUym) / \
2 / |
A5 ity TR TTENCRPIRY DY RV PP ROV PR Tt T .qu b b A e bty | Xt it
5t e A i RO Sl D R o st b oo mwmwgwwmwwﬂ -u\/'/ e e
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (BHz) REU/UBl Ref/Attn  Det/Avg Tuype Sueap Pts  #Gups/flode  Position Range (GHz) RBU/VBl Ref/Attn  Det/Avg Type Sweep Pts  #5ups/fode Fosition
1:2.31-2.415 MC-6dB) /M 189/12  PEAK/Pur Avg(RHS) Insec(Auic) 08D  MAXH B3 degs 256 | 2:2.31-2.415  IMC6BI/IM  1B9/12  AUER/Par Mvg(RMS)  1.2secCfute) 8988 1BETAUG 353 degs 256
BLE_2482_H_2Mbpe .DAT 38315 28 Dec 2015 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dB) | (dBuv/m) | (dBuv/m) (dB)
1 *2.39 36.53 Pk 31.8 -23 0 45.33 - - 74 -28.67 353 256 H
2 *2.346 39.32 Pk 31.6 -23 0 47.92 - - 74 -26.08 353 256 H
3 *2.39 26.93 RMS 31.8 -23 24 38.13 54 -15.87 - - 353 256 H
4 *2.38 27.84 RMS 317 -23 24 38.94 54 -15.06 - - 353 256 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

VERTICAL RESULT

UL Fremont,5m Chamber A 18 Jul 2818 B2:24:85
Restricted Bondedge

- Project Number: 12380932
1 Client;:SOMC

Config:EUT + Support Equipment
Mode :BLE_2482_U' 2Mops

185 Tested by: 19437 AF
9!:
85
‘e .
~ Peak Limit (dBuU/m)
> 7!:
3
@
el
E)I:
55 Averoge Limit (dBuUym)
2
&) I
45k v bl Ml b Bt T e e O L L L L
: : i 4 i i :
o 3
35 =
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (BHz) REU/UBl Ref/ttn  Det/fvg Type Suezp Pts  #oups/Mode Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pts 45ups/fode Fosition
BLE 2482 U _2Mbps.DAT 38915 28 Dec 2815 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 36.49 Pk 31.8 -23 0 45.29 - 74 -28.71 348 284 \
2 *2.334 39.14 Pk 316 -23 0 47.74 - - 74 -26.26 348 284 \
3 *2.39 26.65 RMS 31.8 -23 2.4 37.85 54 -16.15 - - 348 284 \
4 *2.374 28.25 RMS 31.7 -23 2.4 39.35 54 -14.65 - - 348 284 \2

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1

FCC ID: PY7-12644J

DATE: 7/20/2018

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

<UL Fremont,5m Chamber A

18 Jul 2818 g2:01:12

g5

Restricted Bondedge

Project Number: 12388932
Client:SOMC

Config:EUT + Support Equipment
Mode :BLE_2488_H_2Mops

Tested by: 19437 AF

85

75

Peak Limit (dBUU/In

CdBul/m)

65

55

Average Limit CdBLU/m)

4:WWWWWV/;

TR ) j‘, )
¢ i

\

Lo dabuliod

b sy

T L T k‘@w@m O B R L e S A o T Tl Akl ot A
35
2.46 18.3MH=/ 2.563
Frequency (GHz)
Range (BHz) U Ref/Attn  Det/Avg Tuype Sueap Pts  #Gups/flode  Position Range (GHz) RBU/VBl Ref/Attn  Det/Avg Type Sweep Pts  #Sups/fode Fosition
1:2.46-2.563 1H(-6dB 189/12 PEAK/Por AvgRMS)  Insec(futa) B3B8 WAKH 298 degs 188 | 2:2.46-2.563 MC-6B)/IM  1B3/12 AUER/Fiar Bvg(RMS)  1.2sec(Aute) 98B0 10UTAUG 298 degs
BLE_2488_H_2Mope.DAT 30915 28 Dec 2015 Rev 9.5 B Dec 2016
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuVv/m) (dB)
1 *2.484 37.64 Pk 323 -22.9 0 47.04 - - 74 -26.96 298 108 H
3 *2.484 27.46 RMS 323 -22.9 24 39.26 54 -14.74 298 108 H
4 *2.488 28.41 RMS 323 -22.9 24 40.21 54 -13.79 - - 298 108 H
2 2.504 39.01 Pk 324 -22.8 0 48.61 74 -25.39 298 108 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

VERTICAL RESULT

UL Fremont,5m Chamber A 18 Jul 2818 a1:54:40
Restricted Bondedge

Project Number: 12388932

Client SOMC

ConfigiEUT + Support Equipment
Made :BLE_2488_U_2Mbps

185 Tected by: 13437 AF
9|:
85
‘e
~ Feak Limit (dBulU/m)
> 7!:
3
@
el
E)I:
Average Limit (dBulU/m)
55 =
2
] o)
45 ? . !
: 4 5
B o
35 -
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REU/UBl Ref/ttn  Det/fvg Type Suezp Pts  #oups/Mode Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pts 45ups/fode Fosition
BLE 2488 U_2Mbps .DAT 38915 28 Dec 2815 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 36.66 Pk 323 -22.9 0 46.06 - - 74 -27.94 24 234 \
3 *2.484 26.03 RMS 323 -22.9 24 37.83 54 -16.17 - - 24 234 \
2 2.502 39.1 Pk 324 -22.9 0 48.6 - - 74 -25.4 24 234 \
4 2.51 28.47 RMS 324 -22.9 2.4 40.37 54 -13.63 - - 24 234 \2

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont,5m Chomber A 9 Jul 2B18 21:42:31
Radioted Emissions 3-Meters
= Project Number: 12388332
10 Cl fent : SOMC
Config EUT + Support Equipment
Mode:BLE_24082_2Mbps
g5 Tested by: 13487 AF
8|:
Peok Limit (dBuU/m)
75
A
3
3 5
3 6
o
o B .
~ Avg Limit (dBulU/m)
55 =
45
e L i
| it A S A
35 by M prowoyn yroCr \-MI%W
NIV . e TN
o5
1 18 18
Frequency (GHz)
Range (6z) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Fowps/fode Fosi Range (6H) REW/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods Fosition
1123 INC-6d6)/30k  187/18  PEAK/Far Avg(RUS)  77msec(Puto) 6800  MAXH ] 3318 68D/ 87/8 FERK/Pur Avg(RUS)  STdnsec(Auto) 18k HAXH 0-368degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816
H:UL Fremont,5m Chomber A 9 Jul 2B18 21:42:31
Rodioted Emissions 3-Meters
= Project Number: 12388332
18 Client SOMC
Config:EUT + Support Equipment
Mode :BLE_2482_2Mbps
g5 Tested by: 13437 AF
SK
Peok Limit (dBul/m)
75
‘e
~
3 65
o
o .
— Avg Limit (dBulU/m)
5|:
45 J Al
2 6
o 5 o
35} 2
o5
1 18 18
Frequency (GHz)
Rangs (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fonge (6H) REW/UBH Ref/Attn  Dot/Avg Type Swoep Pts foups/fiods Fosition
FCC Part{5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
3 *4.746 36.04 PK2 34 -27.1 0 42.94 - - 74 -31.06 194 200 H
*4.745 24.31 MAv1 34 -27.1 24 33.61 54 -20.39 - 194 200 H
5 *4.721 36.36 PK2 34 -27.3 0 43.06 - 74 -30.94 292 334 \
*4.721 24.75 MAv1 34 -27.3 24 33.85 54 -20.15 - - 292 334 \
1 1.803 37.02 PK2 30.2 -23 0 44.22 - - - - 226 172 H
2 1.926 36.55 PK2 31.2 -22.8 0 44.95 - - - - 348 259 \
6 6.857 32.88 PK2 35.6 -23.1 0 45.38 - - - - 64 112 \
4 6.882 33.25 PK2 35.6 -23.2 0 45.65 - - - - 64 333 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

MID CHANNEL RESULTS

I <UL Fremont,5m Chomber A 9 Jul 2B18 22:508:11
Radioted Emissions 3-Meters
= Project Number: 12388332
10 Cl fent : SOMC
Config EUT + Support Equipment
Mode:BLE_2448_2Mbps
g5 Tested by: 138487 AF
gl:
Peok Limit C(dBulU/m)
75
A
3
3 5
3 6
o
o .
= Avg Limit (dBulU/m)
55 =
L A
45 ok o
w st : TER e
MW L (S w b
35 Ll L ™ Ak 4
AR gk iggias
o5
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Fowps/fode  Fos Fange (6H) REU/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods FPosition
1123 1H-6d8) /3 167/18  PEAK/Par Avg(RHS)  Tinsec(Puto) 680D  HAXH B-3 3:F18 HNC-6cB)/30k 8778 FERK/Pur Avg(RHS)  STdnsec(Auto) 18k HAXH 8-3idegs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816
I ~UL Fremont,5m Chomber A 9 Jul 2818 22:508:11
Rodioted Emissions 3-Meters
185 PF?JEEt Number: 12380932
Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2448_2Mbps
g5 Tested by: 13437 AF
SK
Peok Limit (dBul/m)
75
‘e
~
3 65
o
o .
— Avg Limit (dBulU/m)
5|:
45
5
z e o
G
3By .
o5
1 18 18
Frequency (GHz)
Rangs (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fonge (6H) REW/UBH Ref/Attn  Dot/Avg Type Swoep Pts foups/fiods Fosition
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
4 *8.383 33.2 PK2 35.8 -21.5 0 47.5 - - 74 -26.5 352 356 H
*8.382 21.46 MAv1 35.8 -21.5 24 38.16 54 -15.84 - 352 356 H
6 *8.356 33.03 PK2 35.8 -21.8 0 47.03 - 74 -26.97 103 124 \
*8.356 21.42 MAv1 35.8 -21.8 24 37.82 54 -16.18 - - 103 124 \
1 1.997 36.82 PK2 314 -23 0 45.22 - - - - 307 310 H
2 2.005 37.03 PK2 314 -23 0 45.43 - - - - 346 280 \
3 5.968 35.26 PK2 353 -25.5 0 45.06 - - - - 319 161 H
5 6.007 34.85 PK2 353 -25.5 0 44.65 - - - - 328 274 \

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

HIGH CHANNEL RESULTS

| 1:UL Fremont,5m Chomber A 9 Jul 2B18 23:42:15
Radioted Emissions 3-Meters
= Project Number: 12388332
10 Cl fent : SOMC
Config EUT + Support Equipment
Mode:BLE_2488_2Mbps
g5 Tested by: 138487 AF
8|:
Peok Limit C(dBulU/m)
75
A
3
3 5
3 6
o
o .
= Avg Limit (dBulU/m)
55 =
= '
4 E » M
| TR PO T
- d
35 Lt i M Nk e MM_MVM"“W“"
bbb IV A
o5
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Fowps/fode  Fos Fange (6H) REU/UBH Ref/Attn  Dot/Avg Type Sweop Pts Hups/fiods FPosition
1123 M6 /28K 107/18 PEAK/Pur Ava(RMS)  Tlnsec(Puto) 6300 MAKH B-3 3:F18 HNC-6cB)/30k 8778 FERK/Pur Avg(RHS)  STdnsec(Auto) 18k HAXH 8-3idegs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816
! 1:UL Fremont,5m Chomber A 9 Jul 2818 23:42:15
Rodioted Emissions 3-Meters
185 PF?JEEt Number: 12380932
Client:SOMC
Config:EUT + Support Equipment
Mode :BLE_2488_2Mbps
g5 Tested by: 13437 AF
SK
Peok Limit (dBul/m)
75
‘e
~
3 65
o
o .
— Avg Limit (dBulU/m)
5|:
5 . °F L e AR
4 i =}
2, : 5 o
o &}
3By
o5
1 18 18
Frequency (GHz)
Rangs (6Hz) REUAVEN Ref/Attn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Fonge (6H) REW/UBH Ref/Attn  Dot/Avg Type Swoep Pts foups/fiods Fosition
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dB)
4 *8.067 32.78 PK2 35.8 -21.3 0 47.28 - - 74 -26.72 137 328 H
* 8.066 21.34 MAv1 359 -21.4 24 38.24 54 -15.76 - 137 328 H
6 *8.106 33.14 PK2 35.8 -21 0 47.94 - - 74 -26.06 73 315 \
*8.104 21.09 MAv1 35.8 -21 24 38.29 54 -15.71 - - 73 315 \
1 1.963 36.66 PK2 314 -23 0 45.06 - - - - 135 185 H
2 1.969 36.77 PK2 314 -23 0 45.17 - - - - 182 138 \
5 6.101 33.97 PK2 355 -24.8 0 44.67 - - - - 345 166 \
3 6.158 33.66 PK2 35.6 -24.4 0 44.86 - - - - 186 387 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

9.3. Worst Case Below 30 MHz

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

138UL FREMONT, 3m Chomber 18 Jul 2818 13:28:59
H RF Emissions
: Project Number: 123883832
1a Client:SOMC
i ConfigiEUT + Support Equipment
H Mode:Be low 38MHz_BLE
98 : Tested by:45258 JL
70 Peak_ Limit [ (dBuUYmd
T —
"(’ T ——
0
g 585\ E T
E T T
T 30 tyean] H (B2 T
- ; P—
P
) T
FRRL: &
o . -
=1 T,
3 Sehitioad
@ e T
3z 18 ) i bt e
A e 1 H 5
s NN : g
il 4 B g 5
_3 hia LN i Bty
: i
-58
a]z =] 1 1 8 38
Frequency (MHz)
Rangs () REU/UBH Ref/Attn  Det/Avg Tupe - Pls  Foups/fode FPosition Range () REW/UBH Ref/Attn  Det/Avg Type Sweep Pts  #ups/fods Position
1:.089-.15 30BC-3B)/T10 0174 PEAK/Pur Aug(RNS)  dT6msecCfuto) 16k MAXH B-368dege
20,1543 1B(-3d80/38  81/0 PEAK/Pur AgRNS)  Jnsec(Auta) 2Tk HAXH B-360dege
3:.43-1.785 18380/ 3 6170 PEAK/Pur AvgRID)  dnsec(hut) 16k HAXH B-368degs
4:1.765-38 1BC-380/38 81/ PEAK/Pur Avg(RS)  BTmsec(Auto) 2k HAXH B-358egs
FCC 15.289 Below 3BMHz.TST 38915 23 Jan 2018 Rev 9.5 Bi Dec 2816

HORIZTONAL AND VERTICAL PLOT

Below 30 MHz Data

Trace Markers

Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 300m (dBuVolts)
1 .03331 44.18 Pk 15.1 1.4 -80 -19.32 - - 57.13 -76.45 37.13 -56.45 0-360
4 10749 35.03 Pk 13.8 1.4 -80 -29.77 27 -56.77 - - - - 0-360
2 .2042 43.27 Pk 13.8 15 -80 -21.43 - - 41.42 -62.85 21.42 -42.85 0-360
5 .36733 38.94 Pk 13.7 15 -80 -25.86 - - 36.31 -62.17 16.31 -42.17 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuVv) (dB/m) 30m (dBuVolts)
3 .86362 33.03 Pk 14 15 -40 8.53 28.89 -20.36 - - - - 0-360
6 1.17484 32.47 Pk 14.2 15 -40 8.17 26.23 -18.06 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

9.4. Worst Case Below 1 GHz

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

9:UL Fremont,5m Chomber A 16 Jul 2818 18:49:48
Rodioted Emissions — 3 Meters
85 FrrTvJ'E::t Number: 12388932
Client:SOMC
Config:EUT + Support Equipment
Mode:BLE Below 16
75 Tested by:GE43578
6|:
55
/_E\ ’_
£
= 45 . r
5 PRt TH BT D) f
m
o
3|:
1 M
2 1 z i
- b M%WWMWMWW
Koo NGl
=
36 1868 18688
Frequency (MHz)
Range_(FF) ROU/UB Ref/Attn  Det/fvg Tupe Sueap Pls  Foups/fods Fosition Fonge (1Hz) REU/UEH Ref/Attn  Det/Avg Type Swoop Pts Hups/fiods Position
1:36-208 128 (-68)/1H  OT/1B  PEAK/LogPar-Video fnsec(Aute) 4800  MAXH B-360degs H | 3:206-1688 120K(-68)/1H 97/18  PERK/LogPur-Video Juseclfuto) SBB8  MAWH 8-368degs H
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 Bi Dec 2816
9l:UL Fremont,5m Chomber A 16 Jul 2018 18:49:48
Rodioted Emissions — 3 Meters
85 PF?J'EL:t Number: 12388932
Client:SOMC
Config EUT + Support Equipment
Mode:BLE Below 16
75 Tested by:GE43578
6|:
55
,_E‘ ’_
~
> 4|: T
5 PR T € TAB LU D) f
fus]
o
3|:
", 6 W“
el = s
My 4 o
oy By JC s Wy v MWW
N Petoga T ; ‘
. T T T g “MMMMM
i v
=
36 1068 1806
Frequency (MHz)
Rongs (Hiz) REUAVEH Ref/Aitn  Dst/Avg Tupe Sueep Pla ¥oups/fode Fosition Fonge (1) REW/UBH Ref/Attn  Det/Avg Type Sweop Pts  Houps/flods  Position
2:36-208 2Bc(-68)/14 GI/1B  PEAK/LogPur-Video Insec(huto) 4800 MAXH 5V | 4:288-1688 BK(-6d)/1N 97/18  PEAK/LoPur-Uidea Jusec(Puto) 803  HAXH B-360degs U
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 Bi Dec 2816
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REPORT NO: 12380932-E3V1 DATE: 7/20/2018
FCC ID: PY7-12644J

Below 1GHz Data

Trace Markers

Marker Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPk Limit (dBuV/m) Margin | Azimuth Height | Polarity
(MHz2) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *135.9374 29.69 Pk 17.5 -26 21.19 43.52 -22.33 0-360 100 H
3 31.5304 33.42 Pk 24.1 -27.3 30.22 40 -9.78 0-360 100 Vv
4 64.6465 35.61 Pk 12.1 -26.8 20.91 40 -19.09 0-360 100 \Y
5 79.9929 36.77 Pk 11.5 -26.6 21.67 40 -18.33 0-360 100 \Y
2 199.3638 30.84 Pk 16.5 -25.3 22.04 43.52 -21.48 0-360 200 H
6 489.9377 30.35 Pk 21.7 -25.3 26.75 46.02 -19.27 0-360 200 \Y

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
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REPORT NO: 12380932-E3V1
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DATE: 7/20/2018

9.5. Worst Case 18-26 GHz

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

‘QEUL EMC 18 Jul 2818 18:58:89

RF Emissians
= Order Number: 12388932

9 Client; SONC
Conf igurat ion:EUT + Support Equipment
Mode :BLE Worst Cose

a5 Tested by / SN:13470

75 Peak Limit (dBul/m)

55

55 Avg Limit CdBul/m)

(dBulloltel Horizontal

25

Freguency (GHz)

26

Ranga (6Hz) REUZVEN Ref/Atin  Det/vg Tupe Sucep Pt fouafode Lahal
1:18-26 1MC=3dB)/ M a7/8 PEAK/LogPur=Uideo  |dmeec(huta) SEB1  MAXH Horizanto |

Range (GHe) REWVBY Raf/fttn  Det/fvy Tupe Sucen

Pts  #5wpe/Mode  Lobel

p.TST 38915 6 Jan 2815

Rev 3.5 19 Oct 2@16

HORIZTONAL

‘Q:UL EMC 19 Jul 2818 18:558:689
RF Emissiaons
= Order Number: 12368932
E Clisnt: SONC
Conf Igurat lon:EUT + Support Equlpment
Made :ELE Worst Case
a5 Tested by / SN:19478
75 Peak Limit (dBulU/m)
E
i
s 65
L
i
>
- = Avg Limit C(dBul/md
3 5
hal
3
IS
g * .
g g 2 g
35tz e i gt grontiig P AR T LTI L T D e i i et Akt
25
15
18 26
Frequency (GHz)
Range (62 RGN Ref/Atin  Det/vg Tope Saeep Fe  ¥oupaffode Lobel Range () REEY Ref/biin  Dei/hvg Tupe Sueen Pts  Fowpeffode Lobel

W, TST 38915 € Jan 2d15

Rev 9.5 19 Oct 2816
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18 - 26GHz DATA

Trace Markers

Marker | Frequency Meter Det T89 AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Corr Reading (dBuVv/m) (dB) (dBuVv/m) Margin
(dBuv) (dB) (dBuVolts) (dB)
1 18.959 38.48 Pk 32.2 -25 9.5 36.18 54 -17.82 74 -37.82
2 21.809 38.73 Pk 33.3 -24.4 9.5 38.13 54 -15.87 74 -35.87
3 21.987 38.93 Pk 33.2 -25.1 9.5 37.53 54 -16.47 74 -36.47
4 21.608 39.04 Pk 33.1 -25.3 9.5 37.34 54 -16.66 74 -36.66
5 23.492 39.92 Pk 33.2 -24.4 9.5 39.22 54 -14.78 74 -34.78
6 24.037 39.18 Pk 33.3 -24.4 9.5 38.58 54 -15.42 74 -35.42

Pk - Peak detector
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DATE: 7/20/2018

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 il 30

Decreases with the logarithm of the frequency.

RESULTS
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DATE: 7/20/2018

10.1.1. AC Power Line Norm
WZQUL Fremont, CA CE Room 18 Jul 2B18 23:41:25
Conducted RFI Uoltaoge
Project No: 12388932
186 €1 2mE o S0
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz
92 Test By: 16869 06
78
:I 64—
L [ CFR 47 Far 5 Closs B Avg
3 50
>
3
[as]
T 36 |
3
L 7 9
NAVAVAVIE O AR VS S  1Ai
\ Al AV AW 12
VAR W L N AN W R e S e
g : ~ e
-6
15 1 z] 308
Frequency (MHz)
Range (MHz) RBU/VBW Ref/Attn  Det/Avg Mode Sweeg Pis  #Swps/Mode Lobel Renge (MHz) RBL/UBU Ref/fttn  Det/Avg Made Sueep Pte  #Sups/Mode  Label
1:.15-38 k(-6dB) /- 82/18 Dp/[u 18/2.25%Hz  13.3k 1/URIT Line-LI
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2815
Trace Markers
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)
1 195 24.97 Qp 0 0 10.1 35.07 63.82 -28.75 - -
2 195 12.67 Ca 0 0 10.1 22.77 - - 53.82 -31.05
3 .339 16.02 Qp 0 0 10.1 26.12 59.23 -33.11 - -
4 .339 2.73 Ca 0 0 10.1 12.83 - - 49.23 -36.4
5 .60675 20.97 Qp 0 0 10.1 31.07 56 -24.93 - -
6 .60675 11.7 Ca 0 0 10.1 21.8 - - 46 -24.2
7 1.64625 14.04 Qp 0 a1 10.1 24.24 56 -31.76 - -
8 1.64625 4 Ca 0 a1 10.1 14.2 - - 46 -31.8
9 9.13875 13.84 Qp 0 2 10.2 24.24 60 -35.76 - -
10 9.13875 6.33 Ca 0 .2 10.2 16.73 - - 50 -33.27
11 16.476 13.08 Qp 1 3 10.3 23.78 60 -36.22 - -
12 16.476 5.28 Ca 1 3 10.3 15.98 - - 50 -34.02

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS

12[aLlL Fremont, CA CE Room 18 Jul 2818 23:41:25
Conducted RFI Uoltage
Project No: 12388932
186 Cl i;nttNuma‘SUMC
EUT Config:EUT + Support Equipment
Test Uslt/Freq: 128U / 68Hz
92 Test By: 16869 06
78
N 4T
!E [ — CFR 4 art 15 Closs B Avg
3 50
>
3
2 3 13
e - 17
- 14 o 13 10‘9 2@ 203
16 20 22 24
=] () a o
8
-6
5 1 1 308
Frequency (MHz)
Range (MHz) RBU/UBU Ref/fttn  Det/Avg Mode Sueep Pis  #Swps/Mode Lobel Renge (MHz) RBW/UBY Ref/fttn  Det/Avg Made Sueep Pts  #Sups/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2615
Trace Markers
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 19275 24.61 Qp 0 0 10.1 34.71 63.92 -29.21 - -
14 19275 12.74 Ca 0 0 10.1 22.84 - - 53.92 -31.08
15 .38625 15.66 Qp 0 0 10.1 25.76 58.14 -32.38 - -
16 .38625 6.46 Ca 0 0 10.1 16.56 - - 48.14 -31.58
17 .6045 19.82 Qp 0 0 10.1 29.92 56 -26.08 - -
18 .6045 11.86 Ca 0 0 10.1 21.96 - - 46 -24.04
19 1.19625 14.03 Qp 0 i 10.1 24.23 56 -31.77 - -
20 1.19625 5.93 Ca 0 i 10.1 16.13 - - 46 -29.87
21 9.888 14.06 Qp 0 2 10.2 24.46 60 -35.54 - -
22 9.888 5.89 Ca 0 2 10.2 16.29 - - 50 -33.71
23 13.29675 13.65 Qp i 2 10.2 24.15 60 -35.85 - -
24 13.29675 5.73 Ca 1 .2 10.2 16.23 - - 50 -33.77

Qp - Quasi-Peak detector
Ca - CISPR average detection
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