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EXHIBIT 1. INTRODUCTION

1.1 - Scope
. FCC Part 15, Subpart C, Section 15.247 & RSS-247, RSS-
References: GEN
Title: FCC : Telecommunication — Code of Federal Regulations,

CFR 47, Part 15
FCC and IC Certification for Low-Power License-Exempt
Transmitters
FCC KDB 558074 D01 DTS Measurement Guidance

Purpose of Test:

) v03r05
Test Procedures: ANSI C63.10
ANSI C63.4
Environmental Classification: Residential
1.2 - Normative References
Publication Year Title
FCC CER Parts 0-15 2016 Code of Federal Regulations —

Telecommunications
American National Standard for Methods of
Measurement of Radio-Noise Emissions from
ANSI C63.4 2014 Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz.

ANSI C63.10 2013 Amencar_1 National Standard fqr Testing
Unlicensed Wireless Devices
FCC KDB 558074 D01 Guidance for Performing Compliance
DTS Measurement 2016 Measurements on Digital Transmission Systems
Guidance v03r05 (DTS) Operating Under §15.247
Digital Transmission Systems (DTSs), Frequency
RSS-247 2015 Hopping Systems (FHSs) and License-Exempt
Local Area Networks (LE-LAN) Devices
RSS-GEN 2014 General Requirements for Compliance of Radio
Apparatus
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1.3 - LS Research, LLC Test Facility

LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

aa

|ACCREDITEDI
TESTING CERT #1255.01

A2LA — American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

C

Federal Communications Commission (FCC) — USA
Listing of two 3 Meter Semi-Anechoic Chambers based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

I * I Industrie  Industry
Canada Canada
i+l

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-GEN — Issue 4
File Number: IC 3088A-2
On file, 3 Meter Semi-Anechoic Chamber based on RSS-GEN - Issue 4
File Number: IC 3088A-3
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1.4 - Location of Testing

All testing was performed at the following location utilizing the facilities listed below, unless
otherwise noted.

LS Research, LLC

W66 N220 Commerce Court

Cedarburg, Wisconsin, 53012 USA,

List of Facilities Located at LS Research, LLC:

3m Semi-Anechoic Chamber

1.5 - Test Equipment Utilized

A complete list of equipment utilized in testing is provided in Appendix A of this test report. Calibration
dates are indicated in Appendix A. All test equipment is calibrated by a calibration laboratory
accredited to the requirements of ISO/IEC 17025, and traceable to the Sl standard.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 - Client Information

Manufacturer Name: Pentair

Address: 10951 West Los Angeles Ave
Moorpark, CA 93021

Contact Name: Ed Feten

2.2 - Equipment Under Test (EUT) Information
The following information has been supplied by the applicant.

Product Name: IntelliCenter Virtual Cable
Model Number: ICVC
Engineering Sample 1: Tx Radiated/ Conducted Emissions
Serial Number: Engineering Sample 2: Rx Radiated Emissions
Engineering Sample 3: Conducted Radio Measurements

2.3 - Associated Antenna Description
The only associated antenna is a trace monopole antenna. This antenna has a peak gain of 1.75
dBi.
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2.4 - EUT’S Technical Specifications

EUT Frequency Range (in MHz)

2405MHz — 2475MHz

Type of Modulation

DSSS

Transmitter Spurious (worst case) at 3 meters)

53.90 dBuV/m (Average Measurement)

Frequency Tolerance %, Hz, ppm

Better than 100 ppm

Microprocessor Model # (if applicable)

ATMEL ATmega256RFR2

Antenna Information

Detachable/non-detachable

Non-detachable

Type Trace Monopole Antenna
Gain 1.75 dBi
EUT will be operated under FCC Rule Part(s) | Title 47 part 15.247
Modular Filing [ ] Yes X] No
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2.5 - Product Description

The IntelliCenter Virtual Cable is a 2.4GHz wireless transceiver (IEEE 802.15.4 with DSSS
modulation) that allows swimming pool owners to control their Pentair IntelliCenter Pool Automation
system with a wireless remote. The IntelliCenter Virtual Cable is connected to the Pentair
IntelliCenter Pool Automation system via an rs485 cable. The IntelliCenter Virtual Cable is powered
by the rs485 cable and is mounted outside near the pool equipment pad. The benefit of the virtual
cable is that a physical wired connection does not need to exist between the swimming pool
equipment pad and the user’'s home.
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EXHIBIT 3. EUT OPERATING CONDITIONS &

CONFIGURATIONS DURING TESTS

3.1 - Climate Test Conditions

Temperature: 70°- 78° F
Humidity: 35% - 40%

3.2 - Applicability & Summary of EMC Emission Test Results

FCCandIC . Compliance
Test Requirements
Paragraph (Yes/No)
FCC : 15.207 Power Line Conducted Emissions Measurements Yes
FCC : 2.1049 (a) 99% Bandwidth Yes
FCC : 15.247(b)(3) & .
1.1310, RSS-247 (5.4)(4) Maximum Output Power Yes
FCC :15.247(d), RSS-247 RF Conducted Spurious Emissions at the Yes
(5.5) Transmitter Antenna Terminal
FCC:15.247 (a)(2), RSS- , - .
247 (5.2)(1) 6 dB Bandwidth of a Digital Modulation System Yes
FCC.:15.247 (e), RSS-247 Power Spectral Density of a Digital Modulation v
es
(5.2)(2) System
FCC : 15.247(d), 15.209 . . .
& 15.205 Transmitter Radiated Emissions Yes

3.3 - Modifications Incorporated In The EUT For Compliance Purposes

X] None [] Yes (explain below)
3.4 - Deviations & Exclusions From Test Specifications

X None [ ] Yes (explain below)
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EXHIBIT 4. CONFORMANCE SUMMARY

When tested between November 22" and December 8™, 2016 it was determined that the EUT, the
IntelliCenter Virtual Cable, was compliant to the requirements of:

FCC Title 47 CFR Part 15.247, RSS-GEN, and RSS-247
Using the methods of ANSI C63.10-2013
Any modifications made to the EUT after the specified test date(s) will invalidate the data herein.
If some emissions measurements are seen to be within the uncertainty value, as listed in Appendix

C there is a possibility that this unit may not meet the required limit specification if subsequently
tested.
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EXHIBIT 5. UNWANTED EMISSIONS INTO THE RESTRICTED

FREQUENCY BANDS.

5.1 - Test Setup

The EUT was placed on a 150 cm high non-conductive pedestal (80 cm for measurements under 1
GHz), centered on a flush mounted turntable inside a 3 meter Semi-Anechoic Chamber. The EUT
was operated in continuous transmit mode for final testing. The unit has the capability to operate on
3 channels, controllable via proprietary software provided by the manufacturer.

The applicable limits apply at a 3 meter distance. The calculations to determine these limits are
detailed in the following pages. Please refer to Appendix A for a complete list of test equipment. The
test sample was operated on one of three (3) standard channels to comply with FCC Part 15.31(m).

5.2 - Test Procedure

Radiated RF measurements were performed on the EUT in a 3 meter Semi-Anechoic, FCC listed
Chamber. The frequency range from 30 MHz to 25000 MHz was scanned and investigated. The
radiated emission levels were manually noted at the various fixed degree settings of azimuth on the
turntable and antenna height. The EUT was placed on a non-conductive pedestal in the 3 meter
Semi-Anechoic Chamber, with the antenna mast placed such that the antenna was 3 meters from the
EUT. A Biconical Antenna was used to measure emissions from 30 MHz to 200 MHz, and a Log
Periodic Antenna was used to measure emissions from 200 MHz to 1000 MHz. A Double-Ridged
Waveguide Horn Antenna was used from 1 GHz to 18 GHz while a standard gain horn antenna was
used in the 18 GHz to 25 GHz range. The maximum radiated RF emissions between 30MHz to 25
GHz were found by raising and lowering the sense antenna between 1 and 4 meters in height, using
both horizontal and vertical antenna polarities. A tilt gear was utilized to keep the EUT within the cone
of radiation for measurements above 1 GHz.

The EUT was positioned in one orientation as the manufacturer states the EUT should be mounted
vertically on a wall for proper use.
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5.3 - Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at a calibration laboratory accredited to ISO 17025,
and are traceable to the Sl standard. The resulting correction factors and the cable loss factors from
these calibrations were entered into the EMI Receiver database. As a result, the data taken from the
EMI Receiver accounts for the antenna correction factor as well as cable loss or other corrections,
and can therefore be entered into the database as a corrected meter reading. The EMI Receiver was
operated with a resolution bandwidth of 120 kHz for measurements below 1 GHz (video bandwidth
of at least 300 kHz), and a resolution bandwidth of 1 MHz for measurements above 1 GHz (video
bandwidth of at least 3 MHz). For some plots, a reduced video bandwidth was used in order to identify
spurious emissions (The relevant plots are labeled as such). In these cases, the standard video
bandwidth was used with the appropriate detectors for measurement.

5.4 - Test Results

The EUT was found to MEET the Radiated Emissions requirements of Title 47 CFR, FCC Part 15.247,
and RSS-247 for a DTS transmitter. The frequencies with significant RF signal strength were
recorded and plotted as shown in the Data Charts and Graphs.
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5.5 - Calculation of Radiated Emissions Limits and reported data.

Reported data:

For both fundamental and spurious emissions measurement, the data reported includes all necessary
correction factors. These correction factors are loaded onto the EMI receiver when measurements
are performed.

Reported Measurement data = Raw receiver measurement (dBuV) + Antenna correction Factor
+ Cable factor (dB) + Miscellaneous factors when applicable (dB) — amplification factor when
applicable (dB).

Generic example of reported data at 200 MHz:

Reported Measurement data = 18.2 (raw receiver measurement) + 15.8 (antenna factor) + 1.45
(cable factor) = 35.45 (dBpV/m).

As specified in 15.247 (d), radiated emissions that fall within the restricted band described in
15.205(c) for FCC must comply with the general emissions limit and the RSS-247 limits which are
equivalent.

The following table depicts the general radiated emission limits above 30 MHz. These limits are
obtained from Title 47 CFR, Part 15.209, for radiated emissions measurements. These limits were
applied to any signals found in the 15.205 restricted bands. The mentioned limits correspond to those
limits listed in RSS GEN.

Frequency 3 m Limit 3 m Limit 1 m Limit
(MHz) pv/m (dBpV/m) (dBpVv/m)
30-88 100 40.0 -
88-216 150 43.5 -

216-960 200 46.0 -

960-40,000 500 54.0 63.5

Sample conversion of field strength (uV/m to dBuV/m):
dBuV/m = 20 log 10 (100) = 40 dBuV/m (from 30-88 MHz)
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5.6 - Data

Manufacturer:

Pentair

Date(s) of Test:

11/23/16 — 12/2/16

Project Engineer(s):

Coty Hammerer

Test Engineer(s):

Coty Hammerer

Voltage:

120 VAC, 60 Hz

Operation Mode:

Continuous transmit, modulated

Environmental
Conditions in the
Lab:

Temperature: 74°F

Relative Humidity: 38%

) X | Single Phase 120VAC 3 Phase VAC
EUT Power: -
Battery Other: Bench DC Supply
X | 150 cm non-conductive 10cm Spacers
EUT Placement: pedestal (80 cm for <1
GH2z)
: 3 Meter Semi-Anechoic
EUT Test Location: | X FCC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary | X | Final
Detectors Used: X | Peak X Quasi-Peak | X | Average
Measurements below 1 GHz:
. Quasi Peak | Quasi Peak
Frequency Height (m) Azimuth Reading Limit Margin (dB) Anten.na . EUT, Mode
(MHz) (degree) (dBuv/m) | (dBv/m) Polarity |orientation
58.12 1.00 0.00 24,24 40.00 15.76 Vertical Vertical Tx
56.05 1.00 342.00 21.84 40.00 18.16 Vertical Vertical Tx
176.00 1.36 227.00 27.42 43.50 16.08 Vertical Vertical Tx
614.61 159.30 199.60 44,29 46.00 1.71 Horizontal Vertical Tx
833.70 100.20 262.40 36.65 46.00 9.35 Horizontal Vertical Tx
406.52 100.00 208.60 38.32 46.00 7.68 Horizontal Vertical Tx

Measurements above 1 GHz:
Note: Table below shows the emissions from each channel at or above 1 GHz.

Frequency ) Azimuth pe a.k Averajge Avtarajge R Antenna EUT
(MHz) Height (m) i Reading Reading Limit Margin (dB) Polarity | orientation Mode
(dBpv/m) | (dBpv/m) | (dBpv/m)
1000.00 2.95 303.00 56.84 38.04 54.0 15.96 Horizontal Vertical T
4810.00 1.54 339.00 53.74 46.29 54.0 771 Horizontal Vertical Tx
4810.00 231 360.00 55.93 48.92 34.0 5.08 Vertical Vertical Tx
4880.00 1.71 333.00 50.46 46.75 34.0 7.25 Horizontal Vertical Tx
7320.00 1.00 50.00 49.04 45.07 34.0 8.93 Horizontal Vertical Tx
4880.00 2.09 350.00 56.47 49.66 34.0 4.34 Vertical Vertical Tx
7320.00 1.19 340.00 57.49 49.51 54.0 4.49 Vertical Vertical Tx
4850.00 1.34 330.00 45.56 35.57 34.0 18.43 Horizontal Vertical Tx
4950.00 191 0.00 47.5 37.89 34.0 16.11 Vertical Vertical Tx
7425.00 141 330.00 47.72 37.27 34.0 16.73 Vertical Vertical Tx
15516.00 183 52.50 60.15 50.85 34.0 3.15 Horizontal Vertical Tx
19523.00 3.08 13.75 34.14 42.51 34.0 11.49 Vertical Vertical Tx
15284.00 2.03 56.00 61.56 53.90 54.0 0.10 Horizontal Vertical Tx
15284.00 Lo0 293.00 53.96 43.69 34.0 10.31 Vertical Vertical Tx
13716.00 148 52.25 28.51 46.80 4.0 7.20 Horizontal Vertical Tx
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5.7 - Screen Captures.

The screen captures below are those using the Peak detector of the analyzer. In addition, the screen
captures presented are those which were deemed to be an appropriate representation of the

spectrum scan.

30 to 200 MHz, 3m distance

Alers: EMI Receiver — Frequency Scan

Ref 55.00 dBpVim

‘L"}‘M-‘.'-»..,,,\. _ W
: ‘.ur.u,u‘-,{}7,»’WMW“‘W%WMW

Start 30 MHz Stop 200 MHz|
Res BW 120 kHz VBW 1.2 MHz s (59.99 kHz).

R

. |
f "‘*"'M%4,;,.g_.,.‘.‘, 'W\‘IHPWWMM P Nl “ Mﬂ 1WWMJ‘M

Start 30 MHz Stop 200 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 6.733 |J§l§999kHz)

Horizontal Antenna (Mid Channel)

Vertical Antenna (Mld Channel)

FREGUENCY SCAN  Sean

(] >11
e 6 48 Fras Run

#Start 200 MHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps ( 60 kHz)

200 to 1000 MHz, 3m dlstance

m 1210 201
FREGUENCY SCAN  Sean Peak Search

(] >11
e 6 48 Fras Run

#Start 200 MHz #5top 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 7.5 ps ( 60 kHz)

Ref 65,00 dBVim

#Start 200 MHz #Stop 1 GHz,
Res BW 120 kHz VBW 1.2 MHz DwE\lTIme?SuStoll kHz)

Ref 65.00 dBpV/m

MJ.J '

VBW 1.2 MHz

Horizontal Antenna, EUT NOT Powered!

Vertical Antenna, EUT NOT Powered!

Note: The emissions from 200-1000 MHz are not a function of the EUT! Connected secondary equipment used to
program the EUT is the origin of these emissions.
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1000 to 2310 MHz, 3m distance

D ——y D ——

[Marker 1 1.011790000000 GHz . #vg Type: Voltage Pt [Marker 1 1.007860000000 GH: ) Avg Type: Voltage P et
PHO: tast Ly TTig:Fres Run Avg|Held= 100100 PNO: fosi g Trig: Free Run AvglHold:> 1001100

PREAMP IFGain:High #Atten: 0 dB PREAMP IF Gain:High #Atten: 0 dB

G
Ref 66.99 dBpV/m 3 Ref 66.99 dBpV/m

A

N e

Start 1.0000 GHz Stop 2.3100 GHz Start 1.0000 GHz Stop 2.3100 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 50.20 ms (1001 pts) Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 50.20 ms (1001 pts),

Vertical, Mid Channel Tx, Reduced VBW

[ ——y

- Avg Type: Voltage Trac [Marker 1 1.011790000000 GHz Avg Type: Voltage FLRLE
TNO: rast ) Trig: Free Run AvglHold:> 1001100 PHO: Post o Trig: FreeRun AvglHold:> 1001100
IFGain:High #Arten: 0 4B PREAMP IFGain-High #aten: 0 dB

Mkr1 1
Ref 66.99 dBUV/m

i Mom

e g e J.

S—— | e e i

Start 1.0000 GHz Stop 2.3100 GHz Start 1.0000 GHz Stop 2.3100 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz ep 50.20 ms (1001 pts) Res BW (CISPR) 1 MHz #VBW 30 kHz Sweep 50.20 ms (1001 pts).

= wsG STATUS.

Horizontal, Mid Channel, Radio in Stand-By, Vertical, Mid Channel, Radio in Stand-By,
Reduced VBW Reduced VBW
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Note: The ranges 2310 to 2390 and 2483.5 to 2500 MHz are in section 8 of this report (Band-

edges).

[ —y

:

Avg Type: Vohage

[Marker 1 3.598000000000 GHz
. AvglHold=> 1001100

MO:Tast [y TrigiFreeRun

r
PREAMP IFGain-Law _ #Atten: 0 dB

ﬁ Peak Search

Ref 66.99 dBpV/m

| TR m————m—— s S B

Start 2.5000 GHz
Res BW (CISPR) 1 MHz

Stop 4.0000 GHz
Sweep 57.47 ms (1001 pts)

#VBW 30 kHz

2500 to 4000 MHz, 3m distan

ce. (Reduced Bandwidth)

[ ——

Avg Type: Voltage

Marker 1 3.530500000000 GHz
PHO: Avg|Held:>1001100

PREAMP ain fAttan: 0 4B

Ref 66.99 dBpV/m

e —————— T ——

Start 2.5000 GHz
Res BW (CISPR) 1 MHz

Stop 4.0000 GHz

#VBW 30 kHz Sweep 57.47 ms (1001 pts)

Horizontal, Mid Channel

Vertical, Mid Channel

K e 2 R 1 10:53:20 AM Ny 28, 2016
Marker 1 16.922000000000 GHz Ava Type: Voltage TRACE Peak Search

PHO-T Trig: Free Run Avg|Hold= 100100 b
1

st Cy)
\FGainHigh ©__#Atten: 0 48

Ref 76.99 dBpV/m

Ao, _‘,ﬂ..}-fJ" ittt

| e

Start 4.000 GHz
Res BW (CISPR) 1 MHz

Stop 18.000 GHz

#VBW 30 kHz Sweep 535.9 ms (1001 pts)

4000 to 18000 MHz, 3m distance.

Agilent Spectrum Analyzer - Swept SA

[Marker 1 4.882000000000 GHz .
TROTE Y Trig: Free Run
0dB8

:Fast Ly
IFGain:High ~__ BAtten:

{ALITD | 10:37:42 AMbaw 28, 2010
Avg Type: Voltage TRACE
AvglHold:> 1001100

Ref 76.99 dBpuV/im

Start 4.000 GHz
Res BW (CISPR) 1 MHz

Stop 18.000 GHz
Sweep 535.9 ms (1001 pts)

#VBW 30 kHz

wse STATUS.

Horizontal, Mid Channel, Reduced VBW

Vertical, Mid Channel, Reduced VBW

18000 to 25000 MHz, 3m distance.
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Agilent Spectrum Analyzer - Swept SA

R phe T SHEEIN

Marker 1 18.281000000000 5 Avg Type: Valtage

o Trig:Fres Run AvglHold:» 1004100
n:

Start 18.000 GHz
Res BW (CISPR) 1 MHz #VBW 30 kHz

Mkr1 19.281 GHz
57.486 dBpVIm

Stop 25.000 GHz
67.9 ms (1001 pts)

Agilent Spectium Analyzss - Swept SA

Avg Type: Voltage
AvglHald> 1001100

‘Marker 1 19.274000000000 GHz
PHO:

Start 18.000 GHz
Res BW (CISPR) 1 MHz

02113, PO

Stop 25.000 GHz

Sweep 267.9 ms (1001 pts)|

sTaTU=.

Horizontal, Channel 12, Reduced VBW

Vertical, Channel 12, Reduced VBW
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE

6.1 Test Setup
The EUT was placed on a non-conductive wooden table, with a height of 80 cm above the reference

ground plane. The power supply was then plugged into a 50Q2 (ohm) Line Impedance Stabilization
Network (LISN). The AC power supply was provided via an appropriate broadband EMI Filter, and
then to the LISN line input. After the EUT was setup and connected to the LISN, the RF Sampling
Port of the LISN was connected through an internal limiter to EMI receiver System. The LISN used
has the ability to terminate the unused port with a 50Q (ohm) load when switched to either L1 (line)
or L2 (neutral). Final readings were then taken and recorded.

6.2 Test Procedure

The EUT was investigated in continuous modulated transmit mode for this portion of the testing. The
appropriate frequency range and bandwidths were selected on the EMI Receiver, and measurements
were made. The bandwidth used for these measurements is 9 kHz, as specified in CISPR 16-1,
Section 1, Table 4, for Quasi-Peak and Average detectors in the frequency range of 150 kHz to 30
MHz. Final readings were then taken and recorded.

6.3 Test Equipment Utilized

A list of the test equipment and accessories utilized for the Conducted Emissions test is provided in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. The
emissions are measured on the EMI System, which contains correction factors to account for the
equipment used in measurements.

6.4 Test Results

The EUT was found to MEET the Conducted Emission requirements of FCC Part 15.207 and RSS-
247 for Conducted Emissions for an Intentional Radiator. See the Data Charts and Graphs for more
details of the test results.
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6.5 FCC Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV) Measuring
(MHz) Quasi-Peak Average Bandwidth
0.150 -0.50 * 66-56 56-46 RBW =9 kHz
0.5-5.0 56 46 VBW = 9 kHz for QP
5.0-30 60 50 VBW = 1 Hz for Average
* The limit decreases linearly with the
Logarithm of the frequency in this range.
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6.6

Conducted Emissions Test Data Chart

Frequency Range inspected: 150 KHz to 30 MHz

Manufacturer:

Pentair

Date(s) of Test:

12/8/16

Project Engineer:

Coty Hammerer

Test Engineer:

Coty Hammerer

Voltage:

120VAC to 16 VDC Off-The-Shelf Power Supply

Operation Mode:

Continuous transmit, modulated

Environmental
Conditions in the Lab:

Temperature: 72°F
Relative Humidity: 38%

Test Location: | X | AC Mains Test area Chamber
| X | 40cm from Vertical Ground Plane 10cm Spacers
SO [FETSE Ol X | 80cm above Ground Plane Other:
Measurements: Pre-Compliance Preliminary X | Final
Detectors Used: Peak X | Quasi-Peak X | Average

Note: All points measured below were measured with Radio transmitting on mid channel,

Data/Plots were not dependent on frequency.

1 0.177 44.20 64.63 20.43 32.55 54.63 22.1 Tx
1 0.231 41.29 62.41 21.12 29.92 52.41 22.5 Tx
1 0.159 44.46 65.52 21.06 32.61 55.52 22.9 Tx
2 0.155 43.78 65.73 21.95 23.38 55.73 32.3 Tx
2 0.582 33.15 56.00 22.85 17.55 46.00 28.5 Tx
2 1.180 25.57 56.00 30.43 14.40 46.00 31.6 Tx
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6.7

Screen Captures — Conducted Emissions Test

These screen captures represent the worst-case Peak Emissions. For conducted emission measurements,
both a Quasi-Peak detector function and an Average detector function are utilized.

hgilent EMI Receiver -

Marker 1 163.50 ki FREQUENCY SCAN  Scan
asPR >4

Atten; 10 dB Free Run

Start 150 kHz

Res BW 9 kHz VBW 90 kHz

smms | DC Coupled

Transmit Mode (Channel 18)

0 2 PRE A
Pask Search Marker 1 154.50 kHz
CISPR .

Ref £6.99 dBpV

Stop 30 MHz
108.1 ps (4.5 kHz)

Start 150 kHz
Res BW 9 kHz

FREGUENCY SCAN  Sean
1
Atten: 10 4B

Smoath  p-)

VBW 90 kHz

Dwell Time 108.1 ps(4.5 kHz)
sTATUE | DC Coupled

Line 1

Line 2
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EXHIBIT 7. OCCUPIED BANDWIDTH

Test Engineer(s): Shane Dock

7.1 - Limits

For a DTS system operating in the 2400 to 2483.5 MHz band, the minimum 6dB emission bandwidth
limit is 500 kHz.

7.2 - Method of Measurements

For this portion of the tests, a direct measurement of the transmitted signal was performed at the
antenna port of the EUT, via a cable connection to a spectrum analyzer. An attenuator was placed in
series with the cable to protect the spectrum analyzer. The loss from the cable and the attenuator
were added on the analyzer as gain offset settings thereby allowing direct measurements, without
the need for any further corrections. The EUT was configured to run in a continuous transmit mode,
while being supplied with typical data as a modulation source. A bandwidth measurement function
that is built into the spectrum analyzer was used to measure the 20dB/emission bandwidth while the
6dB bandwidth was measured in accordance FCC OET KDB 558074 section 8.
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7.3 - Test Data

6 dB BW
(MHz)
11 1.640
18 1.678
25 1.673

99% BW
(MHz)
2.577
2.478
2.610

Channel

7.4 - Screen Captures

Examples of bandwidth measurements:

6 dB Bandwidth

ALIGNAUTO
Center Freq: 2.405000000 GHz

Trig: Free Run Avg|Hold:>100/100
#Atten: 40 4B Ext Gain: 10.00 4B Radio Device: BTS

Mkr1 2.40528 GHz|
12,043 dBm

Agilent Spectrum Analyzer - Occupied BW
LR lsoe ac L
Avg/Hold Number 100

[08158:23 AM DeC 01, 2016

Radio $td: None Peak Search

(e}
#IFGain:Low

Ref 40.00 dBm

Center 2.405 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz Sweep 1 ms|

Occupied Bandwidth Total Power 22.6 dBm

2.4991 MHz
31.734 kHz OBW Power
1.640 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

6dB bandwidth (11)

ALIGNAUTO
Center Freq: 2.440000000 GHz

Trig: Free Run Avg|Hold:>100/100
#Atten: 40 4B Ext Gain: 10.00 4B Radio Device: BTS

Mkr1 2.44028 GHz|
16.487 dBm

Agilent Spectrum Analyzer - Occupied BW.
09:02128 AM Dac 01, 2016

Radio $td: None Peak Search

=TT A
Center Freq 2.440000000 GHz

(e}
#IFGain:Low

Ref 40.00 dBm

Center 2.44 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 27.3 dBm

2.6026 MHz
36.686 kHz OBW Power
1.678 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

MsG STATUS

6dB bandwidth (18)
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Agilent Spoctrum Analyzer - Occupied BW.

o — SENGEINT ALIGHALTO |09/40:27 AM Dac 01, 2016
Center Freq 2.475000000 GHz Center Freq: 2.475000000 GHz Radio Std: None Peak Search
W Trig: Free Run AvglHold:> 1001100
HFGainLow | #Atten: 40 dB Ext Gain: 10,00 dB__ Radio Device: BTS

Mkr1 2.47561 GHz|
Ref 40.00 dBm 3.3621 dBm

Center 2475 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms|

Occupied Bandwidth Total Power 13.8 dBm

2.6576 MHz

Transmit Freq Error 39.866 kHz OBW Power 99.00 %
x dB Bandwidth 1.673 MHz x dB -6.00 dB

Msa STATUS

6dB bandwidth (25)
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99% Bandwidth

Agilent Spectrum Analyzer - Drcupied EW

B - i 09:19:28 AM Duc 01, 2016
Radio Std: None Peak Search

iz
AvglHold:> 100100
Ext Gain: -10.00 d8 Radie Device: BTS

Mkr1 Z
Ref 40.00 dBm

Span 7 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 7.4 ms

Occupied Bandwidth Total Power 27.3 dBm
2.5766 MHz

Transmit Freq Error 25.624 kHz OBW Power 99.00 %
x dB Bandwidth 4.314 MHz x dB -26.00 dB

wsG STaTus.

99% bandwidth (11

09:16:22 A Deee 01, 2018

a & i
Center Freq 5000000 G Center Freq: 2405000000 GHz Radio Std: None Peak Search
Trig: Free Run Avg|Held:> 1001100

#kttan: 40 4B Ext Gain: -10.00 4B Radio Device: BTS
Mkr1

Agilent Spectrum Analyzer - Occupied BW.

Ref 40.00 dBm

Center 2.405 GHz ) Span 7 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 7.4 ms|

Occupied Bandwidth Total Power 22.4 dBm
2.4775 MHz

Transmit Freq Error 32.878 kHz OBW Power 99.00 %
x dB Bandwidth 4.278 MHz x dB -26.00 dB

Agilent Spectrum Analyzer - Decupied EW
o 09:16/57 M Dec 01, 2016

% dB -26.00 dB 2 475000000 GHz ) Radio Std: None Peak Search
b AvglHold:> 100100

HIFGain:Low Ext Gain: -10.00 dB__ Radia Device: BTS

Ref 40.00 dBm

Center 2.475 GHz Span 7 MHz,
HRes BW 30 kHz #VBW 100 kHz Sweep 7.4 ms|

Occupied Bandwidth Total Power 14.0 dBm
2.6097 MHz

Transmit Freq Error 29.809 kHz OBW Power 99.00 %

x dB Bandwidth 4.357 MHz x dB -26.00 dB

wsG STATUS.

99% bandwidth (25)
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EXHIBIT 8. BAND EDGE MEASUREMENTS

Test Engineer(s): Shane Dock

8.1 - Method of Measurements

FCC 15.247 requires a measurement of spurious emission levels at the restricted band to be
compliant to the general emissions limit, in particular at the Band-Edges where the intentional radiator
operates. The EUT was operated in continuous transmit mode with continuous modulation, with
internally generated data as the modulating source.

The Band-edge measurements were performed conducted (100 kHz bandwidth) and radiated. The
measurement of band-edge was performed to satisfy FCC 15.247(d).

Per FCC KDB 558074 D01 Measurement Guidance v03r05 (section 11), conducted
measurements were performed with 100 kHz bandwidth for all emissions outside of the band of
operation. For measuring radiated emissions in the restricted band, a bandwidth of 120 kHz (below
1000MHz) or 1MHz (above 1000MHz) was used in accordance with C63.4.

For both conducted and radiated measurements, correction factors and the cable loss factors were
entered into the EMI Receiver database. As a result, the plots taken from the EMI Receiver
accounts for all applicable correction factor as well as cable loss, and can therefore be entered
into the database as a corrected meter reading.

8.2. Band Edge Screen Captures

The data presented below are samples selected from the various data rates and channels tested.
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Band-Edge in Restricted Band
Radiated Band-edge in Restricted Band:

Agilent Spectrum Analyzer - Swept SA

2310 to 2390 MHz, 3m distance

Agilent Spectrum Analyzer - Swept SA
Avg Type: Voltage
¥ Trig: Fres Run Avg|Hold: 101100
#Atten: 0 4B

i [Marker 1 2330000000000 GHz
Gl o
Ref 86.99 dBpVim

Avg Type: Voltage
Trig: Free Run

T =] AvglHeld> 1001100
IFGai:High #htten: 0 4B

Ref 86.99 dBpVim

|

et oDt

Start 2.31000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz
=

CH 11 Averag

BT

Stop 2.39000 GHz
Sweep 9.173 s (1001 pts)

sTaTuS

Start 2.31000 GHz
Res BW (CISPR) 1 MHz

- Stop 2.39000 GHz
e, Lower Band-Edge

CH 11 Peak, Lower Band-Edge

[Marker 1 2.390000000000 GHz

LT ; 2015
Avg Type: Voltage

T

Marker 1 2.389360000000 GHz )
Ref 86.99 dBEVIM

HALIT 22,2016
Avg Type: Voltage
¥ Trig: Fres Run

L

Fast Ly
IFGalHigh

Ref 86.99 dBpVim

vt A P g Al S B 0 A

Start 2.31000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz
=

CH 12 Average,

Stop 2.39000 GHz
Sweep 9.173 s (1001 pts)

sTaTuS

Start 2.31000 GHz
Res BW (CISPR) 1 MHz

Stop 2.39000 GHz
#VBW 3.0 MHz
Lower Band-Edge

Sweep 1.000 ms (1001 pts)

sTaTuS

CH 12 Peak, Lower Band-Edge
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2483.5 to 2500 MHz Restricted band

Agilent Spectrum Analyzer - Swept 5A

Avg Type: Voltage
AvglHold: 1001100

Mkr1 2
Ref 86.99 dBpVim

ol s s

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

= sTaTUS

Agilent Spectrum Analyzer - Swept 5A

Avg Type: Voltage
AvglHold: 211100

F:
IFGain: High

Mkr1 2
Ref 86.99 dBpVim

Start 2483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 1.892 s (1001 pts)

= sTaTUS

Upper Band-Edge Peak

Upper Band-Edge Average

Ailent Spectrum Analyzer - Swept SA

Marker 1 5909000000 GHz Avg Type: Voltage
: AvglHeld> 1001100

IFGai:High

Ref 86.99 dBpVim

1

Fmvbagporbiie

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

= sTaTuS

Ailent Spectrum Analyzer - Swept SA

Marker 85975000000 GHz Avg Type: Voltage
: AvglHeld: 18/100

IFGai:High

Ref 86.99 dBpVim

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 1.892 5 (1001 pts)

= sTaTuS

Upper Band-Edge Peak

Upper Band-Edge Average

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.486932000000 GH 5 Aug Type: Voltage
T " Trig: Free Run AvglHeld:> 1001100
Hatten: 0 4B
Mkr1 2

Ref 86.99 dBpVim

i

| SRR O T T S SY T ey

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

usg sTaTUS

Avg Type: Voltage
¥ Trig: FreeRun AvglHold: 271100
#Atten: 0 dB

Ref 86.99 dBpVim

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 1.892 s (1001 pts)

usg sTaTUS

Upper Band-Edge Peak

Upper Band-Edge Average
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Radiated Band-Edge Data

Channel Frequency | Average |Average Limit Average Frequency Peak Peak Limit | Peak Margin
(GHz) (dBpv/m)| (dBuv/m) Margin (dB) (GHz) (dBuv/m)| (dBuv/m) (dB)
11 2390.00 52.243 54 1.757 2390.00 62.012 74 11.988
12 2390.00 52.381 54 1.619 2389.36 63.605 74 10.395
23 2484.99 51.115 54 2.885 2484.67 63.077 74 10.923
24 2485.98 51.528 54 2.472 2485.91 63.267 74 10.733
25 2483.50 49.783 54 4,217 2486.93 62.362 74 11.638

Note: Refer to Radiated Band-Edge Plots for Specific Frequency.

Conducted Band-Edge Reference Pictures

Refer to Section 7.4 (6 dB bandwidth Plots) for reference levels. Display lines on spurious
Plots do not represent limit line.

Channel Reference Limit
Level (dBm)
11 10.880 -9.120
18 16.121 -3.879
25 2.315 -17.685

Band-edge in 100 kHz bandwidth (Conducted Band Edge)

2 : 2 z
Marker 1 A 5.261200000 Mi - Marker 1 A -6.617100000 MHz

AT e Run gl e Pow rig: Fras Run
FGainl aw (FGainiaw #hmen 40 dB

Ref 40.00 dBm Ref 40.00 dBm

e e e A |

Start 2.390000 GHz Stop 2.406000 GHz Start 247300 GHz Stop 2.50000 GHz

CH 11 Lower Band-Edge CH 25 Upper Band-Edge
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

Test Engineer(s): Shane Dock

9.1 - Method of Measurements

The conducted RF output power of the EUT was measured at the antenna port using a short RF cable
along with an attenuator as protection for the spectrum analyzer. The loss from the cable and the
attenuator were added on the analyzer as gain offset settings thereby allowing direct measurements
without the need for any further corrections. The unit was configured to run in a continuous transmit
mode, while being supplied with typical data as a modulation source.

Measurement procedure used was FCC OET KDB 558074 D01 Measurement Guidance v03r05
section 9.1.1.

Peak Conducted Output Power Limit = 1 Watt (30 dBm).

9.2 - Test Data

The data reported includes all necessary correction factors. These correction factors are loaded onto
the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm) + 0.85 (cable factor
in dB) =9.4 (dBm).
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9.2.1. Maximum conducted peak power:

9.2.1.1 Duty cycle:

Measurement procedure: FCC OET KDB 558074 D01 Measurement Guidance v03r05.

Screen captures:

Agilent Spectrum Analyzer - Swept SA

r q B e
Marker 1 329.000 ps B Avg Type: Voltage

PHO: Past e Trig: Free Run
IFGainilow __ @Atten: 40 4B Ext Gain: -10.00 dB

Ref 40.00 dBm

Mkr—RefLvi
Center 2475000000 GHz Span 0 Hz m

#Res BW (-6dB) 8 MHz #VBW 50 MHz Sweep 1.000 ms (10001 pts)

Duty Cycle

100% for all channels, so no duty cycle correction is necessary.

9.2.1.2 Maximum conducted (Peak) output power:

Peak Power
Channel

(dBm)

11 14.799

12 19.693

18 19.474

23 19.037

24 11.108

25 0.188
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poctrum Analyzor - Swept SA

Ref 40.00 d

Center 2.405000 GHz
#Res BW (-6dB) 3 MHz

IFGain:Low

Mkr1 2.405 507 GHz DL L
Bm 14.799 dBm

Span 10.00 MHz

#VBW 50 MHz

Peak Search

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLvl

Agilent Spoctrum Analyzer - Swept SA

Marker 1 2.41044400

Ref 40.00 dBm

Center 2.410000 GHz
#Res BW (-6dB) 3 MHz

0000 GHz
m Trig: Free Run

: Fast Cp)
IFGain:Low #Atten: 40 B

Mkr1 2.410 444 GHz
19.693 dBm

Span 10.00 MHz

Peak Search

Marker Delta

Mkr—RefLvl

#VBW 50 MHz Sweep 1.333 ms (10001 pts) _

Mkr1 2.439 423 GHz

Ref 40.00 dBm 19.474 dBm

Center 2.440000 GHz
#Res BW (-6dB) 3 MHz

Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (10001 pts)

Peak Search

Next Peak

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—RefLvl

STATUS
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poctrum Analyzor - Swept SA

Ref 40.00 d

Center 2.465000 GHz
#Res BW (-6dB) 3 MHz

Peak Search

Mkr1 2.464 504 GHz DL L

Bm 19.037 dBm

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLvl

Span 10.00 MHz

#VBW 50 MHz

Agilent Spoctrum Analyzer - Swept SA

Marker 1 2.46954700

Ref 40.00 dBm

Center 2470000 GHz
#Res BW (-6dB) 3 MHz

1
0000 GHz Peak Search
P

e Trig: Frae Run
IFGain:Low

)
#Atten: 40 dB

Mkr1 2.469 547 GHz
11.108 dBm

Marker Delta

Mkr—RefLvl

Span 10.00 MHz

Sweep 1.333 ms (10001 pts) _

#VBW 50 MHz

Ref 40.00 dBm

Center 2.475000 GHz
#Res BW (-6dB) 3 MHz

Peak Search

Mkr1 2.475 507 GHz DL L

6.188 dBm

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—RefLvl

Span 10.00 MHz

Sweep 1.333 ms (10001 pts) _

STATUS

#VBW 50 MHz
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EXHIBIT 10. CONDUCTED SPURIOUS EMISSIONS: 15.247(d)

Test Engineer(s): Shane Dock

10.1 - Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

10.2 - Conducted Harmonic and Spurious RF Measurements

FCC Part 15.247(d) and IC RSS 247 both require a measurement of conducted harmonic and
spurious RF emission levels, as reference to the carrier level when measured in a 100 kHz bandwidth.
For this test, the spurious and harmonic RF emissions from the EUT were measured at the EUT
antenna port using a short RF cable along with an attenuator as protection for the spectrum analyzer.
The loss from the cable and the attenuator were added on the analyzer as gain offset settings, thereby
allowing direct readings of the measurements made without the need for any further corrections. A
spectrum analyzer was used with the resolution bandwidth set to 100 kHz for this portion of the tests.
The unit was configured to run in a continuous transmit mode, while being supplied with typical data
as a modulation source. The spectrum analyzer was used with measurements from a peak detector
presented in the chart below. Screen captures were acquired and any noticeable spurious and
harmonic signals were identified and measured.

Measurement procedure used was FCC OET KDB 558074 DO1 Measurement Guidance v03r05
section 11.

The data reported includes all necessary correction factors. These correction factors are loaded onto
the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm ) + 0.85 (cable factor
indB) =9.4 (dBm).
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10.3 - Test Data

The data presented below is a sample of channel 18. Display lines on captures do not represent
limit lines, so refer to the fundamental picture for limits. Pictures below are samples.

Note: Refer to 6 dB bandwidth screenshots in Section 7.4 for limits

HVBI 300 KH:

Channel Reference Limit
Level (dBm)
11 10.880 9.120
18 16.121 -3.879
25 2.315 -17.685

Example: Channel 18

#VBW 300 kHz

30 to 1000 MHz

1000 to 10000 MHz

10000 to 25000 MHz

Note: All emissions were greater than 20 dB below the limit for each channel tested.
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EXHIBIT 11. POWER SPECTRAL DENSITIES: 15.247(e)

11.1 Limits

For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

In accordance with FCC Part 15.247(e) and RSS 247, the peak power spectral density should not
exceed +8 dBm in any 3 kHz band. This measurement was performed along with the conducted
power output readings as described in previous sections. The peak output frequency for each
representative frequency was scanned, with a narrow bandwidth, and reduced sweep, and a power
density measurement was performed.

Measurement procedure used was FCC OET KDB 558074 D01 Measurement Guidance
v03r05 section 10.2.

The data reported includes all necessary correction factors. These correction factors are loaded onto
the EMI receiver when measurements are performed.

Reported Measurement data = Raw receiver measurement (dBm) + Cable factor (dB) +
Miscellaneous factors when applicable (dB).

Generic example of reported data at 2440 MHz:

Reported Measurement data = 8.55 (raw receiver measurement in dBm) + 0.85 (cable factor
in dB) =9.4 (dBm).
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11.2 Test Data

Channel Peak PSD in | PSDin 3kHz | PSD margin

3kHz (dBm) | limit(dBm) (dB)
11 -1.00 8.0 9.0
12 3.97 8.0 4.0
18 3.83 8.0 4.2
23 2.86 8.0 5.1
24 -5.24 8.0 13.2
25 -9.36 8.0 17.4

11.3 Screen Captures - Power Spectral Density

“Wite (o) Trig: Free Run
IFGainiLow *__ #Atten: 40 dB Ext Gain: -10.00 dB

Mkr1 2.404 577 126 GHz
Ref 40.00 dBm -1.000 dBm

A o

Center 2.405000 GHz Span 2.460 MHz
#Res BW 3.0 kHz #VBW 300 kHz

Next Peak

Next Pk Right|

Next PK Left|

Marker Deltal

Mkr—RefLvl

Agilent Spoctrum Analyz:

Marker 1 2.41011
BNO; Wide Ly Trig: Free Run wglHold: 331100
IFGainiLow #Atten: 40 4B Ext Gain: -10.00 dB
Mkr1 2.410 110 700 GHz

Ref 40.00 dBm 3.972 dBm

- Mu WWW‘\/”WWMMWWM \/WWM W‘WM

Next Peak

Next Pk Right|

Next PK Left|

Marker Deltal

Mkr—RefLvl

Center 2.410000 GHz Span 2.460 MHz

#Res BW 3.0 kHz #VBW 300 kHz Sweep 252.
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Agilent Spoctrum Analyzer - Swept SA

o | RFPRESEL | e

Marker 1 2,439578152000 GHz
PNO: Wide Cp) 11
IFGain:Low #Atten: 40 dB

Mkr1 2.439 578 152 GHz
Ref 40.00 dBm 3.827 dBm

P N\ ity ity R‘W"m
!

"

Center 2.440000 GHz Span 2.520 MHz
#Res BW 3.0 kHz #VBW 300 kHz

Peak Search

Next Peak

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLvl

Agilent Spoctrum Analyzer - Swept SA

B | REPRESEL [sog ac | ] v
Marker 1 2.465584500000 GHz g-Pu
PNO: Wide C, 1rig:FreeRun I TP I
IFGain:Low #Atten: 40 4B Ext Gain: -10.00 4B ceT AN

Mkr1 2.465 584 50 GHz
Ref 40.00 dBm 2.856 dBm

,1

Center 2.465000 GHz Span 2.500 MHz
#Res BW 3.0 kHz #VBW 300 kHz Sweep 256.0 ms (10001 pts)

Marker Delta

Mkr—RefLvl

Mkr1 2.469 471 25 GHz
Ref 40.00 dBm -5.235 dBm

. | Wiy it gy
M‘MM ﬁWﬂM‘/" M ﬁ h ”NWWMWMN

Center 2.470000 GHz Span 2.500 MHz
#Res BW 3.0 kHz #VBW 300 kHz Sweep 256.0 ms (10001 pts)

STATUS

Peak Search

Next Peak

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—RefLvl
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Agilent Spoctrum Analyzer - Swept SA
T — . T—
Marker 1 2.475142500000 GHz Lo TRA eak Searc
Pl
IFGain:Low

Mkr1 2.475 142 50 GHz NextPeak
Ref 40.00 dBm .9.364 dBm

Next Pk Right|
Next Pk Left|

Marker Delta

h WV\M\ /WW'WM JWMWWMW MWWWW fﬁ“mw

Mkr—RefLvl

Center 2.475000 GHz Span 2.500 MHz
#Res BW 3.0 kHz #VBW 300 kHz
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EXHIBIT 12. FREQUENCY STABILITY OVER VOLTAGE

VARIATIONS

Test Engineer(s): Coty Hammerer

The frequency stability of the device was examined as a function of the input voltage available to the
EUT. A Spectrum Analyzer was used to measure the RF output power and frequency at the
appropriate frequency markers. Power was supplied by an external bench-type DC power supply (To
simulate battery power). The Power supply was varied +15% from the nominal value.

The power was then cycled On/Off to observe system response. No unusual response was observed,
the emission characteristics were well behaved, and the system returned to the same state of
operation as before the power cycle.

Bench DC Power Supply

2404530588 2404528804 2404529527 1783.575
2439530697 2439528876 2439529894 1821.596
2474530978 2474529384 2474530194 1594.585

Note: EUT is at 5.49% of the allowable 100 parts per million.
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APPENDIX A - Test Equipment List

@iLSR

alaird Business
Date : 1-Dec-2016 Type Test: Conducted Measurements Job #: C-2581
Prepared Bu: Coty Harnrmerer Custorner:  Pentair Cluote #: 316132
|No. ‘Asset # Description Manufacturer ‘Model # Serial # Cal Date Cal Due Date | Equiprnent Status
1 EE 360085 M30384 MRE 26 BGEHz Receiver Agilent Nan33A rAYET20148 22006 BlF2m7 Active Calibration
2 EE 360001 MMultirmeter HP 9718 JP36004055 412016 H12017 Active Calibration
3 EE 980077 DC Power Supply GW Instek GFS-303000 EJBI0521 Werification “erification Sustern
Cn{g '4”./ A
Project Engineer: Ouality Assurance: i
‘ Ls R
Y
a laird Business
Date : 8-Dec-2016 Tupe Test: Conducied Emissions Job #t: C-2581
Prepared By: Coty Harmmerer Customer : Pentair Ouote #: 316132
[No. [Asset 8 Description Marufacturer  |Model # Serial # Cal Date Cal Due Dale|Equipment Stalus
1 EE 960099 LISH - 154 COM-POWER  LI-2154 191943 FE2006 2007 Active Calibration
2 EE 960162 LISN - 154 COM-POWER  LI-2164 191969 E20E ans20T? Active Calibration
3 EE 960095 NI0384 MRE 26.5GHz Receiver Agilent MI03BA MYSIZ1014E H1A2016 122017 Active Calibration
e i LA
Praject Engineer: Ouality Assurance: “f
A%
4 Laird Business
Date . 23-MNow-2016 Tupe Test: Radiated Emissions Job #: C-2581

Prepared Bu: Coty Harnrnerer Custarner Pentair Cluote #: 316132
‘No |Asset # Description harufacturer hadel # Serial # Cal Date Cal Due Date  |Equiprnent Status
1 AASEDISS Double Ridge Horn Anterna ETS Lindgren 3117 109300 H32016 w27 Active Calibration
2 EE 950159 Low Moise Amnplifier Mimi-Circuits ZWA-2134-G5+ 40201429 2016 w27 Active Calibration
3 AATEDS4 High Pass Filter 2.4 GHz it HPF-L-14186 27202 22016 22017 Active Calibration
4 AA 9B Cable - low loss Bm AH. Systerns, Inc. SAC-26G-6 386 A6 Iz Active Yerification
5 EE 9g0085 ERdl Receiver Agilent MI0384 rAVE1210148 H142008 22017 Active Calibration
B AASEDME Comb Generator COM-POWER  CGRO-5100 281545 0M42016 w2201 Werification Due
7 AA 9G04 Small Horm Anterna ETS Lindaren JTEC-PaA 00206850 H2H2016 H2R2017 Active Calibration
8 AASEDE0 Biconical Anterina ETS Lindgrenn  3T0B 0003-3346 AV206 a0y Active Calibration
9  EE 960088 M¥E Spectrum Analyzer Agilent MNa03sA MYE1210138 A242016 Azx2017 Active Calibration
10 As 960005 Biconical Anterina EMCO 93T0B 9E07-2280 Y20E w2017 Calibration Due
1 AASED0TE Log Perindic &ntenna EMCO 9346 9701-4855 A0 A32017 Active Calibration
Cn{g Y’ j/:;
Project Engineer: Ouality Azsurance: -7
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APPENDIX B - Test Standards: CURRENT PUBLICATION DATES RADIO

STANDARD # DATE Am. 1 Am. 2
ANSI C63.4 2014
ANSI C63.10 2013
FCC 47 CFR, Parts 15 2016
RSS-247 2015
RSS-GEN 2014
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APPENDIX C - Uncertainty Statement

This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence level,

using a coverage factor of k = 2.

Measurement Type Configuration Uncertainty Values
Radiated Emissions Biconical Antenna 5.0 dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB
AC L|ne.Cc_Jnducted AMN 3.4 dB
Emissions
Telecom_ Cpnducted AAN 4.9 dB
Emissions
Dlsturba_mc_e P Absorbing Clamp 4.1 dB
(Emissions)
Radiated Immunity 3 Volts/Meter 2.2dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4 dB
EFT Burst / Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts
Parameter ETSI U.C.+/- U.C.+/-
Radio Frequency, from FO 1x107 0.55x10”
Occupied Channel & &
Bandwidth 5% 2%
RF conducted Power (PM) 1.5dB 1.2dB
RF conducted emissions
(SA) 3.0dB 1.7 dB
All emissions, radiated 6.0 dB 5.3dB
Temperature 1° C 0.65° C
Humidity 5% 29%
Supply voltages 3% 1%
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