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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, GPS &
NFC

SERIAL NUMBER: RADIATED: BH9000HGS8, BH90009E85
CONDUCTED: BH9000U97W, BH9000TU7W

DATE TESTED: JULY 08 to 21, 2017

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
—
] . Ve
(I(-WOQU L7 3,./‘)[//(,&,—\,-!) T
J v
DAN CORONIA GLENN ESCANO
WISE PROJECT LEAD WISE LAB ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04 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, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ | Chamber A(IC: 2324B-1) Chamber D(IC: 22541-1)
[X] Chamber B(IC: 2324B-2) Chamber E(IC: 22541-2)
X] Chamber C(IC: 2324B-3) Chamber F(IC: 22541-3)
Chamber G(IC: 22541-4)
Chamber H(IC: 22541-5)

EEEEN

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

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

Chambers A through C is covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered
under Industry Canada company address code 22541 with site numbers 22541 -1 through
22541-5, respectively.

Page 6 of 66

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




REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

4. CALIBRATION AND UNCERTAINTY
41. 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
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
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 4.32dB
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. DESCRIPTION OF EUT

The EUT is a GSM/WCDMAI/LTE Phone with BT, DTS/UNII a/b/g/n/ac, GPS & 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)
(MHZz)

2402 - 2480 BLE (1Mbps) 4.64 2.91

2402 - 2480 BLE (2Mbps) 4.75 2.98

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes integrated antenna, with the maximum gains:

Frequency Band
(GHz)
2402-2480 -3.70

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was SONY, s _atp_1 00139 B 10 5.
The test utility software used during testing was Tera Term Ver 4.79.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed
with the EUT was set to transmit at the Low/Middle/High channels.

Radiated emission below 30MHz, below 1GHz, above 18GHz, and power line conducted
emission were performed with the EUT was set to transmit at the channel with highest output
power as worst-case scenario.

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

Worst-case data rates as provided by the client were:
1Mbps
2Mbps
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo 20B7S0A200 PCO15REW NA
AC Adapter SONY UCH 20 3416W45305756 NA
Headphones SONY N/A N/A N/A

/10 CABLES (CONDUCTED TEST)

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

/0 CABLES (RADIATED AND CONDUCTED EMISSIONS)

1 USB 1 USB Shielded 3 N/A
2 Audio 1 3.5mm Shielded 1 N/A
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TEST SETUP

CONDUCTED TEST SETUP DIAGRAM

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

Loy |
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TEST SETUP

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

)
1
B

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due

Antenna, Broadband Hybrid, 30MHz to .

2000MHz w/4dB Pad Sunol Sciences Corp. JB3 T899 02/21/2018

Antenna, Active Loop 9kHz-30MHz ETS-Lindgren 6502 T1683 02/17/2018

Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 03/07/2018

Antenna, Horn 18-26.5GHz ARA MWH-1826/B T449  05/26/2018

Power Meter, P-series single channel Agilent (Keys_lght) N1911A T1264 07/17/2018
Technologies

quer Sensor, P — series, 50MHz to 18GHz, Agilent (Keys_lght) N1921A T413  06/22/2018

Wideband Technologies

Amplifier, 1-26.5GHz Agilent (Keysight) 8449B T404  07/23/2018
Technologies

Amplifier, 10kHz-1GHz Agilent (Keysight) 8447D T15  08/26/2017
Technologies

RF Amplifier MITEQ AFS42‘°§_14021800'25' T493  02/15/2018

Spectrum Analyzer, PSA, 3Hz to 26.5GHz Agilent (Keysight) E4440A T199  07/22/2017
Technologies

Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T907  01/23/2018
Technologies

Spectrum Analyzer, PSA, 3Hz to 26.5GHz Agilent (Keysight) E9030A T905  01/11/2018
Technologies

LISN FISCHER FCC-LISN-50/250- 11310 01/17/2018

25-2-01
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Apr 26, 2016
Antenna Port Software UL UL RF Ver 5.1.1, July 15, 2016
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test
Section Condition Result

1(5;)%;')7 Occupied Band width (6dB) >500KHz Pass
R

- P Conducted

15.247 TX conducted output power <30dBm Pass

15.247 PSD <8dBm Pass
15.207 (a) |AC Power Line conducted Section 10 Pass

emissions

15.205, Radiated

15.209, [Radiated Spurious Emission < 54dBuV/m Pass
15.247(d)
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8. ANTENNA PORT TEST RESULTS
8.1. MEASUREMENT METHODS

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

Output Power: KDB 558074 D01 v04, Section 9.1.1.

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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8.2. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

. . Duty Duty | Duty Cycle 1/T
Mode |(3) ':n;rsu:ce; Fﬂﬁ;:; Cycle x | Cycle | Correction | Minimum
(linear) (%) |Factor (dB) VBW (kHz)
BLE (1Mbps) | 2.135 2.500 0.854 85.10 0.685 0.471

DUTY CYCLE PLOT

| DUTY CYCLE BLE MODE (1Mbps) |

- K:yscthSpmmAmhm qu,ISA =

NSE:INT T 11:05:56 AM Jul 15, 2017

Eenter Freq 2.440000000 GHz ] A TYPE Log Pwr TRACEL 35§
NO: Fast —»— Trig: Free Run Tvrelw
IFGain:Low Atten: 10 dB peT|P

Frequency

Auto Tune|

10 d8/div._ Ref 0.00 dBm
Log

Center Freq|
'| 2440000000 GHz|

StartFreq|
2.440000000 GHz|

Stop Freq|
2.440000000 GHz,

Center 2.440000000 GHz Span 0 Hz| CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHz|

WS S Aute ikl
= I S R S -

1 1685ms -24 57 dBm
l (4) 2136 ms (A) 0.22dB
t (a) 2.500 ms (A) 0.03dB Freq Offset
0 Hz

| “ L8]
BB
BBz

Scale Type

SowLO~NOOsE

Lin|

STATUS
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LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

RESULTS

6 dB BANDWIDTH (1Mbps)

6 dB Bandwidth | Minimum Limit
Channel Frequency (MHz) (MHz)
Low 2402 0.688 0.5
Middle 2440 0.622 0.5
High 2480 0.696 0.5

6dB LOW CH

L RF i Al
enter Freq 2.402000000 GHz

Ref Offset 1055 dB
lm dB/div.  Refl 30.00 dBm
og

IFGain:Low

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

| ALIGN AUTO |D4:14:41 PM Jul 14, 2017
#Avg Type: RMS TRACE 56

Frequency

Avg|Hold: 20720 THPE Mt
vet|P

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2401000000 GHz

Stop Freq
2.403000000 GHz,

Auto Man

CF Step
200.000 kHz

Freq Offset
0Hz

Center 2.402000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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6dB MID CH

L RF 50 & C
enter Freq 2.440000000 GHz

PNO: Wide .....—I Trig: Free Run
IFGain:Low #Atten: 40 dB

#Avg Type:RMS

Frequency

Avg|Held: 20/20

Ref Offset 1055 dB

10 dB/div Ref 30.00 dBm
Log

AMEkr1 622 kHz
0.057 dB

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2441000000 GHz

Auto

CF Step
200,000 kHz
Man/

Freq Offset
0 Hz]

Center 2.440000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS,

6dB HIGH CH

E=

L RE S0G_ AC |
enter Freq 2.480000000 GHz
P

NO: Wide —»— 1rig:Free Run

IFGain:Low #Atten: 40 dB

1 ALIGNAUTO  [04:21:18 PM Jul 14, 2017
#Avg Type: RMS TRACE 56

Frequency

Avg|Hold: 20/20 TVPE M ikt
oeTlP

Ref Offset 10.55 dB
Ref 30.00 dBm

AMkr1 696 kHz
-0.271 dB

Auto Tune

10 dB/div
Log

CenterFreq
2.480000000 GHz,

StartFreq
2.479000000 GHz

StopFreq
2481000000 GHz

Auto

CF Step
200.000 kHz
Man|

Freq Offset
0 Hz!

Center 2.480000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS
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6 dB BANDWIDTH (2Mbps)

6 dB Bandwidth | Minimum Limit
Channel Frequency (MHz2) (MHz2)
Low 2402 1.336 0.5
Middle 2440 1.170 0.5
High 2480 1.204 0.5

6dB LOW CH

06
L RF S0G A
enter Freq 2.402000000 GHz

PNO: Wide —=— Trig: Free Run
#Atten: 40 dB

IFGain:Low

Ref Offset 1055 dB

10 d8/div  Ref 30.00 dBm
Log

10:07:19 AM X 21, 2017
TRACE 56

ALIGHAUTC
#Avg Type: RMS 5
TYPE|M ki

Frequency

Avg|Held: 20/20
pET|P

Auto Tune,

Center Freq
2.402000000 GHz

StartFreq
2.401000000 GHz

Stop Freq
2.403000000 GHz,

Auto

CF Step
200.000 kHz
Man

Freq Offset|
0Hz

Center 2.402000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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6dB MID CH

L RE 50 & C
enter Freq 2.440000000 Gpl:oz: e Trig:Fres Run
IFGain:Low #Atten: 40 dB

¥#Avg Type: RMS

Frequency

Avg|Held: 20/20

Ref Offset 1055 dB

10 dB/div Ref 30.00 dBm
Log

0.758 dB

Auto Tune

3

CenterFreq
2.440000000 GHz

2.439000000 GHz

StartFreq

2441000000 GHz

Stop Freq

Auto

CF Step
200,000 kHz
Man/

Freq Offset

0 Hz]

Center 2.440000 GHz

es rs r4
BW 100 kH #VBW 300 kH.

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS,

6dB HIGH CH

E=

L RE S0G_ AC |
enter Freq 2.480000000 Gpl:oz: Wi Trig:Fres Run
#Atten: 40 dB

IFGain:Low

| ALIGNAUTO  [10:22:31 AM 21, 2017
#Avg Type: RMS TRACE 56

Frequency

Avg|Hold: 20/20 TVPE M ikt
oeTlP

Ref Offset 10.55 dB
Ref 30.00 dBm

AMKr1 1.204 MHz
-0.506 dB

Auto Tune

10 dB/div
Log

CenterFreq
2.480000000 GHz,

2479000000 GHz

StartFreq

2.481000000 GHZ|

StopFreq

Auto

CF Step
200.000 kHz
Man|

Freq Offset

0 Hz

Center 2.480000 GHz
|#Res BW 100 kHz

#VBW 300 kHz

Span 2.000 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

8.4.

LIMITS

None; for reporting purposes only.

Test Procedure

99% BANDWIDTH

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

RESULTS

99% BANDWIDTH (1Mbps)

Frequenc 99% Bandwidth
Channel (:\:IHHZ) y (MHz)
Low 2402 1.038
Middle 2440 1.038
High 2480 1.043

OBW LOW CH

Agilent Spectrum Analyzer - APv6.9(061517),39317, Conducted C
1) RF

f L G G A
enter Freq 2.402000000 GHz

HIFGai

= Trig:Free Run

n:Low #Atten: 30 dB

NCE:I ALIGH AL
Center Freq: 2.402000000 GHz
Avg|Hold: 20720

04:15:11 PM Jul 14, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 1056 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

Center Freq
2.402000000 GHz,

Center 2.402 GHz
#Res BW 18 kHz

#VBW 51 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

Total Power

Transmit Freq Error
x dB Bandwidth

1.0388 MHz
2.348 kHz
1.277 MHz

OBW Power
x dB

1.11 dBm

Auto

CF Step
200.000 kHz
Man|

99.00 %

Freq Offset
0 Hz]

-26.00 dB

STATUS
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

OBW MID CH

Agilent Spectrum Analyzer - APv6.9{061517),39317, Conducted C
T ' 5

L RF

[Center Freq 2.440000000 GHz

HIFGain:Low

U 0d4:27:24 PM Jul 14, 2017
req: 2.440000000 GHz Radio Std: None
ee Ru; Avg|Held: 20/20

T
#Atten: 30 dB

Cen

Radio Device: BTS

Ref Offset 1055 dB
Ref 20.00 dBm

Frequency

CenterFreq
2.440000000 GHz

Center 2.44 GHz
#Res BW 18 kHz

Span 2 MHz

#VBW 51 kHz #Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

OBW HIGH CH

1.0384 MHz
42 Hz
1.267 MHz

L | R |SD@ AC
enter Freq 2.480000000 GHz

#IFGain:Low

Total Power 2,75 dBm

Auto

CF Step
200,000 kHz
Man/

OBW Power 99.00 %

Freq Offset
0 Hz]

x dB -26.00 dB

STATUS,

| ALIGN AUTO |04:22:00 PM Jul 14, 2017
0 GHz Radio Std: None
Avg|Hold: 20/20

#Atten: 30 dB Radio Device: BTS

Ref Offset 10.85 dB

10 dBidiv Ref 20.00 dBm

Log

Frequency

CenterFreq
2,480000000 GHz|

Center 2.48 GHz
#Res BW 18 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0430 MHz
-2.999 kHz
1.272 MHz

Span 2 MHz
#VBW 51 kHz #Sweep 100 ms

Total Power 3.70 dBm

[Auto

CF Step
200.000 kHz
Man

OBW Power 99.00 %

Freq Offset
0 Hz

x dB -26.00 dB

STATUS
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REPORT NO: 11760905-E3V1
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DATE: JULY 26, 2017

99% BANDWIDTH (2Mbps)

Frequenc 99% Bandwidth
Channel (|(\1’|HZ) y (MHz)
Low 2402 2.060
Middle 2440 2.060
High 2480 2.061

OBW LOW CH

Agilent Spectrum Analyzer - APv6,9{061517),43573 EY,
0 - -

q 2.402000000 GHz

Conducted A

ALIGNAUTC 10:07:55 AM i 21, 2017
Radio Std: None

L
enter Fre:

Center Freq: 2402000000 GHz
== Trig: Free Run AvglHold: 20120
#Arten: 30 dB

Frequency

HIFGain:Low Radio Device: BTS

Ref Offset 10.55 dB

10 dBidiv Ref 20.00 dBm

Log

Center Freq
2.402000000 GHz

Center 2.402 GHz
Res BW 47 kHz

Span 5 MHz

#VBW 82 kHz #Sweep 100 ms

CF Step
500.000 kHz

Man

Occupied Bandwidth
2.0603 MHz

25.655 kHz
2.536 MHz

Total Power -0.39 dBm fute

Freq Offset|
0Hz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

STATUS
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REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

L RF 50 & C SENSE:INT ALIGNAUTO 10:18:32 AM W21, 2017 Frequency
enter Freq 2.440000000 GHz Center Free: 2.440000000 GHz Radio Std: None
4 _._l Trig: Free Run AvglHold: 20120

HIFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 1055 dB
Ref 20.00 dBm

CenterFreq
2.440000000 GHz

Center 2.44 GHz Span 5 MHz

CF Step
|Res BW 47 KkHz #VBW 82 kHz #Sweep 100 ms 500,000 kHz

Auto Man

Occupied Bandwidth Total Power 1.60 dBm

2.0597 MHz S
Transmit Freq Error 10.682 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.482 MHz x dB -26.00 dB

STATUS,

OBW HIGH CH

L | R |sog AC | SEnsEINT] | ALUGNAUTO | M:os04 M 21, 2017
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— Trig:Free Run Avg|Hold: 20/20
#IFGain:Low HAtten: 30 dB Radio Device: BTS

Ref Offset 10.85 dB
10 dBidiv Ref 20.00 dBm
Log

CenterFreq
2,480000000 GHz|

Center 2.48 GHz Span 5 MHz

CF Step
1Res BW 47 kHz #VBW 82 kHz #Sweep 100 ms 500.000 kHz

[Auto Man

Qccupied Bandwidth Total Power 2.61 dBm
2.0611 MHz —

Transmit Freq Error -12.934 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.545 MHz x dB -26.00 dB

STATUS
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

8.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
TEST _
ENGINEER: 45258 Date: 07/14/17
1Mbps
Frequency AV Power
Channel (MH2) (dBm)
Low 2402 1.75
Middle 2440 3.54
High 2480 4.49
2Mbps
Frequency AV Power
Channel (MHz2) (dBm)
Low 2402 1.73
Middle 2440 3.60
High 2480 458
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

8.6.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

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

RESULTS

OUTPUT POWER (1Mbps)

Channel Frequency P;a:azic::;er Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 2.059 30 -27.941

Middle 2440 3.672 30 -26.328

High 2480 4.643 30 -25.357

CHPOW LOW CH

L

PNO: Fast _._‘I Trig: Free Run

10 dBidiv
Log

IFGain:Low

Ref Offset 10.55 dB
Ref 20.00 dBm

#Atten: 30 dB

04:16:00 PM 2 19, 2017

RACE[ -5 156

TYPE[M

#Avg Type: RMS

Frequency

Avg|Held: 100/100
DET

Auto Tune

2.402000000 GHz|

Center Freq

2.397500000 GHz|

StartFreq|

2.406500000 GHz|

Stop Freq|

Auto

CF Step
900.000 kHz|
Man

Freq Offset|
0 Hz|

MSG

Center 2.402000 GHz
#Res BW 3.0 MHz

#VBW 8.0 MHz

Span 9.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

CHPOW MID CH

L - 208 o EHSEINT] [ ALIGNAUTO _|04:29:18 PM )14, 2017
| #Avg Type: RMS TRACE S6

PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE M AhAtal

IFGain:Low #Atten: 30 dB DET

Frequency

Auto Tune
Ref Offset 10.56 dB
1L%SBJdi\- Ref 20.00 dBm

Center Freq|
2.440000000 GHz|

StartFreq|
2.435500000 GHz|

Stop Freq|
2.444500000 GHz,

CF Step|
900.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.440000 GHz Span 9.000 MHz
|#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

CHPOW HIGH CH

L RF S0 AC SENSE:INT) ALIGN AT 04:22:26 PM i 14, 2017 Frequency
enter Freq 2.480000000 GHz #avg Type: RMS TRACE 56
4 PNO: Fast --—--I Trig: Free Run Avg|Held: 100100 TYPE| My

IFGain:Lowe #Aten: 30 dB DET|

Auto Tune,
Ref Offset 10.556 dB
1L%:|de v Ref 20.00 dBm
g

Center Freq
2.480000000 GHz

StartFreq
2 ATE500000 GHz|

Stop Freq
2484500000 GHz|

CFStep
900.000 kHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 9.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

OUTPUT POWER (2Mbps)

Channel Frequency P;aekazic::;er Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 2.129 30 -27.871

Middle 2440 3.740 30 -26.260

High 2480 4.748 30 -25.252

CHPOW LOW CH

L

PNO: Fast --bn--I Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 10.55 dB
ﬂ%éiB.ldw Ref 20.55 dBm

| ALIGN A 04:33:07 PM Jul 14, 2017
#Avg Type: RM! TRACE 56

Frequency

Avg|Held: 1007100 TYPE Mttt
DET)

Auto Tune

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz

MSG

Span 9.000 MHz

Center Freq
2.402000000 GHz

StartFreq|
2.397500000 GHz

Stop Freq|
2,406500000 GHz|

CF Step
500.000 kHz
Auto Man

Freq Offset|
0 Hz|

Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

CHPOW MID CH

L RF 505 AC SENSE:INT]

LIGNAUTO
#Avg Type: RMS : Frequency
PHO: Fast —»— Trig:Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB

r1 2 = Auto Tune|
Ref Offset 10.55 dB Mkr1 4.44:\]_?019 GHz
'IL%SBMW Ref 20.55 dBm 3.740 dBm

Center Freq
2.440000000 GHz|

StartFreq
2.435500000 GHz,

StopFreq
2.444500000 GHz

CF Step
900.000 kHz|
Auto Man

Freq Offset
0 Hz

Center 2.440000 GHz Span 9.000 MHz
|#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

I MSG STATUS.

CHPOW HIGH CH

L RF S0Q  AC SEMSE:INT| LIGNAUTO 04:34:21 PM M 14, 2017
| #Avg Type: RMS TRACE 56 Frequency

PNO: Fast —— 1rig:Free Run Avg|Held: 100/100 TYPE|M WhVIAWAY
IFGain:Low #Atten: 20 dB DET|
Mkr1 2.480 036 GHZ Auto Tune|

jodBidiv__Ref 20.55 dBm 4.748 dBm
og

Ref Offset 10.55 dB

Center Freq|
2480000000 GHz

StartFreq|
2475500000 GHz

Stop Freq|
2.484500000 GHz|

CF Step
900.000 kHz|
Auto Man|

Freq Offset]
0 Hz|

Center 2.480000 GHz Span 9.000 MHz
|#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

Iu\ss STATUS

Page 28 of 66

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
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: 11760905-E3V1

FCC ID: PY7-32042D

DATE: JULY 26, 2017

LIMITS

POWER SPECTRAL DENSITY

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

POWER SPECTRAL DENSITY (1Mbps)

Frequenc PSD Limit Margin

e (I?IIHz) Y| (@Bm) | (@Bm) (dg)
Low 2402 | -14.548 8 22,548
Middle 2440 | -12.961 8 120.961
High 2480 | -11.936 8 119.936

CPSD LOW CH

#Avg Type: RM§ )

04:16:26 PM Jul 14, 2017

TRACE 56

L RF S0 AC
enter Freq 2.402000000 GPI-’EDZ: e Trig:Fres Run
RAtten: 30 dB

IFGain:Low

Ref Offset 10.55 dB

10 dB/div. Refl 20.00 dBm
Log

Frequency

Avg|Held: 100/100 TYPE[Mistanasad
oeTlP

Auto Tune

Center Freq|]
2.402000000 GHz|

StartFreq||
2.401000000 GHz,

StopFreq||
2403000000 GHz,

CF Step
200.000 kHz
[Auto Man

FreqOffset
0Hz

MSG

Center 2.402000 GHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz

Sweep 67.80 ms (1001 pts)

STATUS

Page 29 of 66

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

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



REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

CPSD MID CH

L RF 50 @ L
enter Freq 2.440000000 GHz

PNO: Wide —»— Trig: Free Run

Ref Offset 10.55 dB

10 dB/div - Refl 20.00 dBm
Log

IFGain:Low

#Atten: 30 dB

ALIGN AUTO 04:29:40 PM Jul 14, 2017
#Avg Type: RMS TRACE.

Frequency

Avg[Held: 100/100 TYPE[Mivtanas
oet|F

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.440500000 GHz,

Auto Man

CF Step
100.000 kHz

Freq Offset
0 Hz

Center 2.4400000 GHz

I#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.93 ms (1001 pts)
MSG STATUS

CPSD HIGH CH

L | RF 506G A
enter Freq 2.480000000 GHz

Ref Offset 1055 dB

10 dB/div ~ Ref 20.00 dBm
Log

PNO: Wide —»— 1rig:Free Run
RAtten: 30 dB

IFGain:Low

Span 1.000 MHz

| H AL | 04:23:02 PM Jui 14, 2017
#Avg Type: RMS TRACE S6

TYPE[Mutamatay

Frequency

Avg|Hold: 1001100
peT|P

Auto Tune

Center Freq
2.480000000 GHz,

StartFreq
2.479000000 GHz

Stop Freq
2.481000000 GHz,

Auto Man

CF Step
200.000 kHz

Freq Offset
0Hz

Center 2.480000 GHz
#Res BW 3.0 kHz

MSG

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

STATUS,
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

POWER SPECTRAL DENSITY (2Mbps)

Frequenc PSD Limit Margin

GG, (I?IIHZ) | (@Bm) | (aBm) (dg)
Low 2402 -16.781 8 -24.781
Middle 2440 -14.842 8 -22.842
High 2480 -13.842 8 -21.842

CPSD LOW CH

L Rl 0Q AC
enter Freq 2.402000000 Gpl:gz Rl i Fres Run
IFGain:Low #Atten: 30 dB

Ref Offset 10.55 dB
|Lo dB/div. Refl 20.00 dBm
og

10:08:30 &M 21, 2017

#Avg Type: RMS WAE[T- S 56
Avg[Hold: 1001100 e s
verf

Frequency

Auto Tune

Center 2.402000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz

MSG

Span 3.000 MHz
Sweep 101.7 ms (1001 pts)

STATUS

Center Freq
2.402000000 GHz

StartFreq
2.400500000 GHz

StopFreq
2.403500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset
0Hz

Page 31 of 66

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

FORM NO: CCSUP4701I

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: 11760905-E3V1
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DATE: JULY 26, 2017

CPSD MID CH

L RF 50 & C
enter Freq 2.440000000 GHz

PNO: W—HE = Trig:Free Run
IFGain:Low #Atten: 30 dB

ALIGNAUTO | 10:19:48 AM 21, 2017
#Avg Type: TRACE e

Frequency

Avg|Held: 1001100

Ref Offset 10.55 dB

10 dB/div Ref 20.00 dBm
Log

Mkr1 2.440 028 GHz
-14.842 dBm

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.439000000 GHz

Stop Freq
2.441000000 GHz/

Auto

CF Step
200,000 kHz
Man

Freq Offset
0 Hz

Center 2.440000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

MSG

CPSD HIGH CH

L | R |S0& AC
enter Freq 2.480000000 GHz

PNO: Wide —»— 1rig:Free Run

IFGain:Low #Atten: 30 dB

STATUS,

ALIGH AUTO

1 | 10:23:30 AM 221, 2017
#Avg Type: RMS TRACE. 3 3

TYPE[Mistansan

Frequency

Avg|Hold: 1001100
peT|P

Ref Offset 1055 dB

10 dB/div ~ Ref 20.00 dBm
Log

Mkr1 2.480 028 GHz
-13.842 dBm

Auto Tune

Center Freq
2.480000000 GHz,

StartFreq
2.479000000 GHz

Stop Freq
2.481000000 GHz,

Auto

CF Step
200.000 kHz
Man

Freq Offset
0Hz

Center 2.480000 GHz
|#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts)

MSG

STATUS,
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REPORT NO: 11760905-E3V1
FCC ID: PY7-32042D

DATE: JULY 26, 2017

8.8.

LIMITS

FCC §15.247 (d)

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

Output power was measured based on the use of a peak measurement, therefore the required

attenuation is 20 dB.

RESULTS

CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS (1Mbps)

CBE LOW CH

L R [*] Al
enter Freq 2.400000000 GHz
PNO: Wide —»— 11ig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100/100

04:17:31 PM Jul 14, 2017
TRACE

Frequency

TYPE|Mitamakan
oeT|

Ref Offset 10.56 dB

10 dBidiv_ Ref 20.00 dBm
Log

Auto Tune

Center Freq||
2.400000000 GHz;

StartFreq||
2.395000000 GHz

Stop Freq||
2.405000000 GHz

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz
S I L Y I S

1 N f 2,402 25 GHz

2.400 00 GHz
2.397 90 GHz

1.888 dBm
62976 dBm
50,803 dBm

N f
N f

2
3
4
8
6
7
8
9
10
1

FUNCTION FUNCTION WID

Span 10.00 MHz

Auto

CF step
1.000000 MHz;
Man

Freq Offset
0Hz

STATUS
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REPORT NO: 11760905-E3V1
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DATE: JULY 26, 2017

CBE MID CH

L RF 50 @ L
enter Freq 2.440000000 GHz

Ref Offset 10.55 dB
1L%(31Elkiiv Ref 20.00 dBm

PNO: Wide ~—»— Trig: Free Run Avg|Held: 1001100 TYPE [M et
IFGain:Low

TO|04:30:12 PM i 14, 2017
#Avg Type: TRACE e

Frequency

#Atten: 30 dB DET

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.435000000 GHz

Stop Freq
2.445000000 GHz,

Auto Man

CF Step
1.000000 MHz;

Freq Offset
0 Hz

Center 2.440000 GHz

I#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
MSG STATUS

CBE HIGH CH

L | RF |50G A
enter Freq 2.483500000 GHz

PNO: Wide —+—

IFGain:Low

Span 10.00 MHz

| ALIGNAUTS  |04:23:54 PM il 14, 2017
#Avg Type: RMS TRACE 56
Trig: Free Run Avg|Held: 100/100 TYPE[Mistaninay

Frequency

RAtten: 30 dB oeT|

Ref Offset 10.55 dB

Auto Tune

¢

10 dBidiv_ Ref 20.00 dBm
Log

Center Freq
2.483500000 GHz,

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz,

Center 2.483500 GHz
#Res BW 100 kHz

aa
= OWBO~-NN N A

-

g

#VBW 300 kHz Sweep 5.000 ms {1001 pts)

2.480 25 GHz
248542 GHz
248350 GHz

50.747 dBm
52629 dBm

Span 10.00 MHz

FUNCTION FUNCTION W

Auto Man

CF Step
1.000000 MHz

4383 dBm

Freq Offset
0Hz

STATUS,

Page 34 of 66

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701lI
FAX: (510) 661-0888



REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

CSPUR LOW CH

SENSE:INT) | ALIGNAUTO  [04:18:06 PM Jul 14, 2017
#Avg Type: RMS \CE Frequency

L RF 50 @ C |
enter Freq 13.015000000 \;;;NHFan *I Trig: Free Run
IFGain:Low #Atten: 40 dB

- - Auto Tune
Ref Offset 1055 dB Mkrd 23.923 7 GHZz

jodsidiv__Ref 30.00 dBm -25.40 dBm
0g

CenterFreq
13.015000000 GHz!

01

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz. CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz

FUNCIIOH D futo Man

24020 GHz 027 dBm
48040 GHz 4402 dBm
7.206 0 GHz <10.14 dBm Frerffset
233237GHz 2540 dBm 0Hz

STATUS,

CSPUR MID CH

L RE SO AC SENSE:INT ALIGN AUTO 04:30:42 PM Jul 14, 2017 Frequenc
enter Freq 13.015000000 GHz | . #Avg Type: RMS [ quency
PHNO: Fast -+~ 1rig:Free Run “
IFGain:Low #Atten: 40 dB

Auto Tune
Mkr4 23.939 9 GHz
Ref Offset 10.55 dB
0 daidiv Ref 30.00 dBm -25.72 dBm

Center Freq
<>1 I ! | ! 13.015000000 GHz!

StartFreq
30.000000 MHz

StopFreq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2587000000 GHz

3 O R S R 5 7 R S O - |14 Man
1 N 1 f 24400 GHz

T f 48800 GHz

f 7.3200 GHz F Freq Offset

if 23.9399 GHz : 0 He

STATUS
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CSPUR HIGH CH

SENSE:INT]

=] |D4:24:39 PM Jul 14, 2017

BLIGNALUTO
#Avg Type: RMS \CE . Frequency

L RE 50 2 C
enter Freq 13.015000000 \;;;NHFan *I Trig: Free Run
IFGain:Low #Atten: 40 dB

- - Auto Tune
et Offact 1055 dB Mkré 25.494 2 GHZ

jodsidiv__Ref 30.00 dBm -25.61 dBm
0g

CenterFreq
13.015000000 GHz!

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz 2697000000 GHz
FUNCTION FUNCTIO Auto Man

24800 GHz 277 dBm
49600 GHz 4273 dBm
7.4400 GHz 4221 dBm Freq Offset
25,4942 GHz 2661 dBm o H]

STATUS,
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CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS (2Mbps)

CBE LOW CH

= i S02  AC | sensE:NT| | LIGNAUTO | 10:09:06 AM 121, 2017 Frequency
enter Freq 2.400000000 GHz #Avg Type: RMS TRACE 56
9 PNO: Wide —»— 1rig: Free Run Avg|Held: 1001100 TYPE[Mebiihi

IFGain:Low  #Atten: 30 dB et

Auto Tune

Ref Offset 10.55 dB
10 dBidiv__ Ref 20.00 dBm
Log

CenterFreq
2.400000000 GHz

StartFreq
2395000000 GHz

StopFreq
2.405000000 GHz

Center 2.400000 GHz Span 10.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
Auto Man

I
2,402 02 GHz 1.787 dBm
2,400 00 GHz -44.937 dBm
2.400 00 GHz -44.937 dBm Freq Offset

0Hz

zZ
-

{DO&-JUI(’&UMAE
a
-

STATUS
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DATE: JULY 26, 2017

CBE MID CH

L RF SO AC E:IN AL 0
Avg Type:
enter Freq 2.440000000 GHz M\;]IHD\:::-m“m

PNO: Wide -+~ 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 10.55 dB

10 d8/div. Ref 20.00 dBm
Log

10:20:28 &M 1i 21, 2017
TRACE 5
TYRE[Mitastiany
DET|

Frequency

Auto Tune

Center Freq
2.440000000 GHz|

StartFreq
2435000000 GHz

StopFreq
2.445000000 GHz

CF Step
1.000000 MHz;
Auto Man

Freq Offset
0Hz

Center 2.440000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

MSG

STATUS

CBE HIGH CH

L | R ET
enter Freq 2.483500000 Gpl:g: .. e J
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
AvglHold: 1001100

LIGNAUTS  [10:24:21 AM 21, 2017

TRACE/ S6
TYPE[Miwtarsy
DET)

Frequency

Auto Tune

Ref Offset 10.55 dB

10 dBidiv_ Ref 20.00 dBm
Log

¢

HX

Center Freq
2.483500000 GHz,

StartFreq
2.478500000 GHz

Stop Freq
2.488500000 GHz,

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz
4.900 dBm
50.157 dBm
$3.318 dBm

2.480 02 GHz
248379 GHz
248350 GHz

aa
= OWBO~-NN N A

-

g
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Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

CF Step
1.000000 MHz

Auto Man

Freq Offset
0Hz

STATUS,
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REPORT NO: 11760905-E3V1
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DATE: JULY 26, 2017

CSPUR LOW CH

L RF 50 @ C
enter Freq 13.015000000 GHz
PHO: F

 Fast ._._.l Trig: Free Run
IFGain:Low

#Atten: 40 dB

| |10:09:43 AM 221, 2017
#Avg Type: RMS CE 5

Frequency

Ref Offset 10.55 dB

10 dBidiv. Ref 30.00 dBm
Log

Mkrd 23.910 1 GHz
-25.77 dBm

Auto Tune

CenterFreq
13.015000000 GHz!

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

Sweep 957.3 ms (40001 pts

24020 GHz
48040 GHz
7.206 0 GHz
239101 GHz

-1.37 dBm
4343 dBm
-41.82 dBm
-25.77 dBm

CSPUR MID CH

SENZEINT

L | R |50& AC
enter Freq 13.015000000 GHz X
PNO: Fast —»— 1rig:Fres Run
IFGain:Low BAtten: 40 dB

STATUS,

ALIGN AUTO

#Avg Type: RMS
TYPE[Mvk

ver|P

CF Step
2547000000 GHz
Auto Man

Freq Offset
0 Hz

| 10:22:06 AM 221, 2017
TRACE[. - 3256

Frequency

Ref Offset 10.55 dB
Ref 30.00 dBm

Mkr4 23.944 5 GHz
-25.08 dBm

Auto Tune

10 dBidiv
Log

Center Freq
13.015000000 GHz!

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts

24400 GHz
4.85800 GHz
7.3200 GHz
239445 GHz

STATUS,
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Auto Man

Freq Offset
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CSPUR HIGH CH

SENSE:INT]

=] | 10:24:54 AM 221, 2017

BLIGNALUTO
#Avg Type: RMS CE . Frequency

L RE 50 2 C
enter Freq 13.015000000 \;;;NHFan *I Trig: Free Run
IFGain:Low #Atten: 40 dB

- - Auto Tune
Ref Dffset 10.55 dB Mkrd 23.937 3 GHZz

jodsidiv__Ref 30.00 dBm -25.65 dBm
0g

CenterFreq
OI 13.015000000 GHz!

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz CF Step
Res BW 100 kHz #VBW 300 kHz 2697000000 GHz
FUNCTION FUNCTIO Auto Man

24800 GHz 0.84 dBm
49600 GHz 4096 dBm
7.4400 GHz -39.41 dBm Freq Offset
239373 GHz 2665 dBm o H]

STATUS,
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9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3 m (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.

Results
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9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

LIy A P!l*WJtMMNWM%“" u.._I..Lull{ll_ PR

Trace Markers

Marker Frequency Meter Det AFT862 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.39 36.45 Pk 318 -23.2 0 45.05 - - 74 -28.95 205 247 H
2 *2.357 39.29 Pk 31.6 -23.2 0 47.69 - - 74 -26.31 205 247 H
3 *2.39 26.78 RMS 318 -23.2 69 36.07 54 -17.93 - - 205 247 H
4 *2378 28.06 RMS 317 -23.2 .69 37.25 54 -16.75 - - 205 247 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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LOW CHANNEL VERTICAL

Trace Markers

Marker Frequency Meter Det AFT862 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.39 36.86 Pk 318 -23.2 0 45.46 - - 74 -28.54 306 332 \
2 *2.385 38.6 Pk 31.8 -23.2 0 47.2 - - 74 -26.8 306 332 v
3 *2.39 27.18 RMS 318 -23.2 69 36.47 54 -17.53 - - 306 332 \
4 *2.389 28.12 RMS 31.8 -23.2 69 37.41 54 -16.59 - - 306 332 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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9.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

I

j
45 potwibaesitiniebliinad || LS PR PRT Y NP SRR R ANTRON) VR OYE TSN WO DPT SIROY YN TP LA YR O

Trace Markers

Marker Frequency Meter Det ‘AFT862 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Correctet d ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 37.49 Pk 323 -23.1 0 46.69 74 -27.31 71 245 H
2 *2.488 39.19 Pk 323 -23.2 0 48.29 - - 74 -25.71 71 245 H
3 *2.484 27.29 RMS 323 -23.1 69 37.18 54 -16.82 - - 71 245 H
4 2.535 28.08 RMS 324 -22.9 69 38.27 54 -15.73 - - 71 245 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HIGH CHANNEL VERTICAL

Trace Markers

Marker Frequency Meter Det AFT862 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 375 Pk 323 -23.1 0 46.7 - 74 -27.3 19 401 \
3 *2.484 26.65 RMS 323 -23.1 69 36.54 54 -17.46 - - 19 401 v
2 2.503 39.6 Pk 324 -23.2 0 48.8 - - 74 -25.2 19 401 \
4 2.52 28.21 RMS 324 -23.1 69 38.2 54 -15.8 - - 19 401 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 45 of 66

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




REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

LOW CHANNEL HORIZONTAL

LOW CHANNEL VERTICAL
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Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*9.454 32.71 PK2 36.7 -20.8 0 48.61 - 74 -25.39 175 100 H
*9.454 21.23 MAv1 36.7 -20.8 .69 37.82 54 -16.18 - - 175 100 H
*10.771 32.8 PK2 37.8 -18.7 0 519 - - 74 -22.1 360 100 Vv
*10.77 20.8 MAv1 37.8 -18.7 .69 40.59 54 -13.41 - - 360 100 Vv
1.752 36.42 PK2 29.8 -23.2 0 43.02 - - - - 6 100 H
6.445 34.84 PK2 35.8 -23.8 0 46.84 - - - - 276 100 v
12.835 31.8 PK2 39.3 -18.5 0 52.6 - - - - 349 100 H
14.13 33.06 PK2 39.5 -19 0 53.56 - - - - 65 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average

Page 47 of 66

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



REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

MID CHANNEL HORIZONTAL
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Radiated Emissions

Frequency Meter Det AFT862 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)

* 8.069 32.95 PK2 35.8 -21.6 0 47.15 - - 74 -26.85 118 102 H
*8.07 21.78 MAv1 35.8 -215 .69 36.77 54 -17.23 - - 118 102 H

*11.495 33.03 PK2 383 -18.5 0 52.83 - - 74 -21.17 344 200 \

*11.495 20.7 MAv1 383 -18.5 .69 41.19 54 -12.81 - - 344 200 \
1.746 36.29 PK2 29.7 -23.2 0 42.79 - - - - 207 199 H
3171 39.03 PK2 329 -28.7 0 43.23 - - - - 175 102 \
8.839 33.13 PK2 36.1 -21.2 0 48.03 - - - - 43 102 H
13.165 323 PK2 39.2 -19.5 (] 52 - - - - 102 102 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL HORIZONTAL

HIGH CHANNEL VERTICAL
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Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*431 37.54 PK2 33.6 -28.5 0 42.64 - 74 -31.36 59 100 H
*4.311 26.04 MAv1 33.6 -28.5 .69 31.83 54 -22.17 - 59 100 H
*8.147 32.96 PK2 35.8 -21.4 0 47.36 - - 74 -26.64 - 200 v
*8.149 2229 MAv1 35.8 -215 .69 37.28 54 -16.72 - 200 \Y
3.158 39.14 PK2 329 -28.7 0 43.34 - - - - 310 200 \
7.223 33.76 PK2 357 -23.9 0 45.56 - - - - 263 199 H
14.046 32.69 PK2 395 -18.9 0 53.29 - - - - 243 200 v
16.684 32.42 PK2 41.6 -17.7 0 56.32 - - - - 249 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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9.3. SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE
CONFIGURATION)

HORIZONTAL AND VERTICAL PLOTS

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 Trace Markers

T T T T e T o T R T T T ;
er (MHz) Reading | |  Antenna (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (d8) {(dBuV/m) (d8) (Degs)
¢ ) (dB/m) (dBuVolts) )
1 .02381 43.17 Pk 149 1.4 -80 -20.53 60.05 -80.58 40.05 -60.58 - - - - 0-360
5 .04722 38.91 Pk 12.7 1.4 -80 -26.99 54.1 -81.09 341 -61.09 - - - - 0-360
2 25369 42.25 Pk 11.5 1.5 -80 -24.75 - - - - 39.53 -64.28 19.53 -44.28 0-360
6 25739 42.89 Pk 11.5 1.5 -80 -24.11 - - - - 39.4 -63.51 19.4 -43.51 0-360
Pk - Peak detector
S T e T TR BT T T o
(MHz) Reading | |  Antenna (dB) (dB) 40Log Reading. {(dBuv/m) (dB) (Degs)
(dBuV) (dB/m) [( its)
3 65089 3491 Pk 11.5 1.5 -40 7.91 31.34 -23.43 0-360
7 72385 34.62 Pk 115 15 -40 7.62 30.42 -22.8 0-360
4 20.96357 12.82 Pk 9.5 1.7 -40 -15.98 295 -45.48 0-360
8 20.9641 25.29 Pk 9.5 1.7 -40 -3.51 29.5 -33.01 0-360

Pk - Peak detector
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9.4. SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE
CONFIGURATION)

HORIZONTAL PLOT

Tt

E

yer B

VERTICAL PLOT
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Trace Markers

Marker Frequency Meter Det AF T899 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 31.0203 29.7 Pk 24.7 -28.8 25.6 40 -14.4 0-360 100 H
3 55.6341 35.82 Pk 111 -28.4 18.52 40 -21.48 0-360 100 \
2 67.2609 35.91 Pk 12.1 -28.3 19.71 40 -20.29 0-360 200 H
4 96.806 36.62 Pk 133 -28 21.92 43.52 -21.6 0-360 100 \
5 489.1376 28.95 Pk 21.6 -25.8 24.75 46.02 -21.27 0-360 200 H
6 600.352 28.88 Pk 224 -25.6 25.68 46.02 -20.34 0-360 200 )

Pk - Peak detector
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9.5. WORST-CASE 18 to 26 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

HORIZONTAL PLOT

UL EMC
18

1% Jul 2817 b1:28:£8

RF Emissians
er: 11768965

1
Pttt ot s, Al Al paa

(dBulol+s) Horizento

L W

18

Frequency (GHzl

P (213 B Fafifiln  Dets — Fin s Mok Labe Ferg (ttz1 2 /Al Dald == Fla  Fapatods  Libel
1:1820 WIENH i FERY W Hor'f zantal

18=26GHz Test T5T 36815 6 Jon 2815

VERTICAL PLOT

UL EMC
18

1% Jul 2817 b1:28:£8

RF Emissians
P er: 11768965

+ A0 Ndapbor

LdEulalts) Usrticol

Frequency (GHzl

In Spatods  Loie Ferg (i1 2 /Al Dald == Fla  Fapaode  Libel

18=26GHz Test T5T 36815 6 Jon 2815
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DATA
Marker Frequency Meter Det T449 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)

1 20.052 41.37 Pk 32.8 -25 -9.5 39.67 54 -14.33 74 -34.33
2 23.975 43.13 Pk 33.9 -24.2 -9.5 43.33 54 -10.67 74 -30.67
3 25.081 443 Pk 343 -24.6 -9.5 44.5 54 -9.5 74 -29.5
4 18.719 42.57 Pk 323 -24.7 -9.5 40.67 54 -13.33 74 -33.33
5 21.037 41.67 Pk 33.2 -25.2 -9.5 40.17 54 -13.83 74 -33.83
6 25.42 44.07 Pk 34.4 -24.3 -9.5 44.67 54 -9.33 74 -29.33

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS

Page 57 of 66

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




REPORT NO: 11760905-E3V1 DATE: JULY 26, 2017
FCC ID: PY7-32042D

LINE 1 RESULTS

P N TV S S D2 e

WORST EMISSIONS
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) dBuvV Class B QP Class B Avg (dB)

1 .6585 3.03 Qp 0 1 10.1 13.23 56 -42.77 - -

2 .6585 -4.35 Ca 0 1 10.1 5.85 - - 46 -40.15

3 7.74375 9.85 Qp 0 2 10.2 20.25 60 -39.75 - -

4 7.73925 -1.09 Ca 0 2 10.2 9.31 - - 50 -40.69

5 8.65388 12.29 Qp 0 2 10.2 22.69 60 -37.31 - -

6 8.655 -.19 Ca 0 2 10.2 10.21 - - 50 -39.79

7 9.51 11.95 Qp 0 2 10.2 22.35 60 -37.65 - -

8 9.51675 -.23 Ca 0 2 10.2 10.17 - - 50 -39.83

9 10.34025 11.66 Qp 0 2 10.2 22.06 60 -37.94 - -

10 10.338 -.37 Ca 0 2 10.2 10.03 - - 50 -39.97

11 11.112 11.09 Qp 0 2 10.2 21.49 60 -38.51 - -

12 11.11425 -43 Ca 0 2 10.2 9.97 - - 50 -40.03

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS

WORST EMISSIONS

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 .6585 5.53 Qp 0 1 10.1 15.73 56 -40.27
14 .65737 -3.73 Ca 0 1 10.1 6.47 - - 46 -39.53
15 7.845 10.34 Qp 0 2 10.2 20.74 60 -39.26 -
16 7.84613 -.82 Ca 0 2 10.2 9.58 - - 50 -40.42
17 8.57063 11.94 Qp 0 2 10.2 22.34 60 -37.66 -
18 8.5695 -.29 Ca 0 2 10.2 10.11 - - 50 -39.89
19 9.43013 11.93 Qp 0 2 10.2 22.33 60 -37.67 -
20 9.438 -.38 Ca 0 2 10.2 10.02 - - 50 -39.98
21 10.31325 11.31 Qp 0 2 10.2 21.71 60 -38.29 -
22 10.31325 -.66 Ca 0 2 10.2 9.74 - - 50 -40.26
23 11.22675 10.76 Qp 0 2 10.2 21.16 60 -38.84 -
24 11.21325 -.89 Ca 0 2 10.2 9.51 - - 50 -40.49

Qp - Quasi-Peak detector

Ca - CISPR average detection
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