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EXHIBIT 1. INTRODUCTION

1.1 - Scope
References: FCC Part 15, Subpart C, Section 15.247
Title: FCC : Telecommunication — Code of Federal Regulations,
' CFR 47, Part 15.

To gain FCC and IC Certification Authorization for Low-
Power License-Exempt Transmitters.
FCC KDB 558074 D01 DTS Measurement Guidance

Purpose of Test:

Test Procedures: AN\é(I):ggg 10
ANSI C63.4
Environmental Classification: Residential
1.2 - Normative References
Publication Year Title
Code of Federal Regulations —
FOG BRI 0 AL 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 American National Standard for 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
LS Research, LLC Page 4 of 58
Prepared For: White Stagg, | ;,4e| #: See Section 2.2 Report #: 316019

LLC dba Halo Smart Labs

EUT: Halo/Halo+ Serial #: See Section 2.2 LSR Job #: C-2526




1.3 - LS Research, LLC Test Facility

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) as
conforming to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted. Accreditation status can be verified at A2LA’s web site: www.a2la2.org

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:

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: White Stagg, LLC dba Halo Smart Labs
Address: 222 S. Church St. Suite 100

Charlotte, NC 28202
Contact Name: Stephen Sheppard

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

Product Name: Halo/Halo+

Model Number: SABCA1 (Halo)/ SABDA1 (Halo+)

Engineering Sample 1 (Halo+ Radiated Emissions < 1 GHz)
Engineering Sample 2 (Halo Radiated Emissions)
Engineering Sample 3 (Conducted Radio Measurements)
S163400038 (Radiated Emissions > 1 GHz)

Serial Number:

2.3 - Associated Antenna Description
The antenna is a chip antenna and it is manufactured by Taiyo Yuden, model number
AH316M245001-T. This antenna has a peak gain of 1.9 dB.
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2.4 - EUT’S Technical Specifications

EUT Frequency Range (in MHz)

2412MHz — 2462MHz

Type of Modulation

DSSS (802.11b)
OFDM (802.11G and n)

Transmitter Spurious (worst case) at 3 meters
(Average)

51.0 dBuV/m at 4820 MHz for Halo+
(51.5 dBuV/m at 4820 MHz for Halo)

Frequency Tolerance %, Hz, ppm

Better than 100 ppm

Microprocessor Model # (if applicable)

WLAN: Texas Instruments
CC3200R1M2RGCR

Antenna Information

Detachable/non-detachable

Non-detachable

Type Chip Antenna
Gain 1.9 dBi
EUT will be operated under FCC Rule Part(s) | Title 47 part 15.247
Modular Filing [] Yes X No
802.11b | 802.11g | 802.11n
Maximum Conducted Output 10.447 17.606 16.408
Power (dBm)
Maximum Conducted Output 0.011 0.058 0.044
Power (Watts)
Minimum Conducted Output 9.148 10.217 8.751
Power (dBm)
Minimum Conducted Output 0.008 0.011 0.008
Power (Watts)
99% Bandwidth (MHz) 14.390 18.952 19.438
6 dB Bandwidth (MHz) 10.430 15.130 17.740
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2.5 - Product Description

Halo and Halo+ are both Dual-Principal Smoke and Carbon Monoxide (“CO”) Alarms that utilize a
120 VAC Mains connected primary power source with a non-user serviceable battery backup as a
secondary power source. Halo and Halo+ both have 2.4 GHz WLAN send and receive wireless
connectivity and 2.4 GHz ZigBee send and receive wireless connectivity. Halo+ comes with a
National Oceanic and Atmospheric Administration (“NOAA”) All Hazards Weather Receiver
Integrated Circuit (“IC”) and associated antenna. The Weather Receiver IC is receive only and does
not have transmit functionality. Halo and Halo+ are both designed to detect hazardous levels of
Smoke and CO, are intended for open area protection in indoor locations of residential units, and
are equipped with visual and audible alarm indicators. Also integrated into the design is an alarm
silencing feature, a smart-device application (“App”) remote control receiver for Testing and
silencing, and a low battery indicator with silence functionality.

LS Research, LLC Page 8 of 58

Prepared For: White Stagg, . . .
LLC dba Halo Smart Labs Model #: See Section 2.2 Report #: 316019

EUT: Halo/Halo+ Serial #: See Section 2.2 LSR Job #: C-2526




EXHIBIT 3. EUT OPERATING CONDITIONS &

CONFIGURATIONS DURING TESTS

3.1 - Climate Test Conditions

Temperature: 70 -74° F
Humidity: 30-42%
Pressure: 728-741mmHg

3.2 - Applicability & Summary Of EMC Emission Test Results

FCCand IC ; Compliance
Test Requirements
Paragraph (Yes/No)
FCC:15.207 Power Line Conducted Emissions Measurements Yes
FCC : 15.247 (a)(2) 99% Bandwidth Yes
FCC: 115'1234170(b)(3) & Maximum Output Power Yes
FCC :15.247(d) RF Exposure Limit Yes
. RF Conducted Spurious Emissions at the
FCC:15.247 (a)(2) Transmitter Antenna Terminal Yes
FCC:15.247 (e) 6 dB Bandwidth of a Digital Modulation System Yes
FCC : 15.247(d), 15.209 Power Spectral Density of a Digital Modulation Yes
& 15.205 System
FCC : 15.207 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 September 2" and October 26 of 2016, it was determined that the EUT, the

HALO and HALO+, were compliant with the requirements of:

FCC Title 47 CFR Part 15.247

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 test setup was assembled in accordance with Title 47, CFR FCC Part 15 and ANSI C63.10-2013.

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, FCC listed 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 RF 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 3 orthogonal orientations.

LS Research, LLC Page 11 of 58

Prepared For: White Stagg, . . .
LLC dba Halo Smart Labs Model #: See Section 2.2 Report #: 316019

EUT: Halo/Halo+ Serial #: See Section 2.2 LSR Job #: C-2526




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
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 (dBuV/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.

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) uV/m (dBuV/m) (dBpV/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:

White Stagg/Halo Smart Labs

Date(s) of Test:

9/2/16, 10/21/16 — 10/26/16

Project Engineer(s): | S

hane Dock

Test Engineer(s): S

hane Dock

Voltage:

120 VAC, 60 Hz

Operation Mode: C

ontinuous transmit, modulated

Environmental
Conditions in the

Temperature: 70-74°F
Relative Humidity: 30-42%

Lab:
EUT Power: X | Single Phase 120VAC 3 Phase VAC
) Battery Other: Bench DC Supply
X | 150 cm non-conductive 10cm Spacers
EUT Placement: pedestal (80 cm for <1
GHz)
. 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:
Frequency . Azimuth Quasi F.’eak Qua:si F"eak . Antenna EUT
(MHz) Height (m) (degree) Reading Limit Margin (dB) Polarity | orientation Notes
(dBuV/m) | (dBuv/m)
39.4 1.00 105.30 21.3 40.0 18.7 H Vertical
68.0 1.00 0.00 19.9 40.0 20.1 \Y, Vertical |Due to turn table noise
997.0 1.00 0.00 29 54.0 25.0 H Vertical Noise Floor
859.0 1.00 0.00 28.3 46.0 17.7 \Y, Vertical Noise Floor

Measurements above 1 GHz:
Note: Table below shows the emissions from each channel in the restricted band in their worst-case

orientations.
Frequency| _ . . Height Angle Peak P.ea.k Peal? Average Av?ra.ge Average
Channel Orientation| Antenna Limit Margin Limit Margin
(MHz) (cm) (degree) | (dBuV/m) (dBuv/m)
(dBuV/m) | (dBuV/m) (dBuV/m) | (dBuV/m)
Low 4019.237 H Vv 209.28 197.25 53.73 74.00 20.27 51.01 54.00 2.99
Mid 4060.896 H \ 190.52 195.50 53.70 74.00 20.30 50.73 54.00 3.27
High 4102.578 H Vv 198.04 192.25 53.01 74.00 20.99 50.41 54.00 3.59
Peak Peak Average Average
Frequency |Tx Height Azimuth |Reading Limit Margin [Reading Limit Margin  [EUT
(MHz) Channel [(m) (degrees) |(dBuV/m) [(dBuV/m)|(dB) (dBuV/m) [(dBuV/m)|(dB) Orientation |Polarity
19296|Low 1.30 170.00 53.79 74.00 20.21 46.97 54.00 7.03|V H
19496 | Mid 1.45 172.00 55.63 74.00 18.37 49.16 54.00 4.84|\V H
19696 |High 1.39 179.00 52.39 74.00 21.61 44.84 54.00 9.16|V Vv
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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.

1 MBPS used for below screenshots. Screenshots shown are worst-case.

30 to 200 MHz, 3m distance

| Agrtemt L8 B pbrre - rrcparey feam

| Agrtemt L8 B pbrre - rrcparey feam

Marker 1 35.421 MHz
(G
ol A

Ref 50.00 dBpVim

Start 30 MHz #Stop 200 MHz|
Res BW 120 kHz VBW 1.2 MHz Drwell Time 35.3 ps { 60 kHz )

Ref 50.00 dBpVim

EStart 30 MHz FStop 200 MHz|
Res BW 120 kHz VBW 1.2 MHz Drwell Time 35.3 ps 60 kHz )

Horizontal Antenna (Low Channel)

Vertical Antenna (Low Channel)

Aplent L Hecebver T requmcy Scan

Marker 1 987,00 MHz FREQUENCY SCAN X ﬂ
T r >
P s e

Ref 55.00 dByVim

#5tart 200 MHz

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

200 to 1000 MHz

Peak Search

3m distance.

Aplent L Hecebver T requmcy Scan

Marker 1 930,76 MHz
T

Ref 55.00 dByVim

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

Horizontal Antenna (Low Channel)

Vertical Antenna (Low Channel)
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Markor 1 1.957457248908 GHz
TR0 e

Ref 65.00 dBpVim

Start 10000 GHz
Res BW ([CISPR) 1 MHz EVEW 30 kHz

1000 to 2310 MHz, 3m dis

et i Mty eyt ok

Stop 2.3100 GHz Start 1.0000 GHz
Sweep 52.00 ms (30000 pts)) Res BW (CISPR) 1 MHz

tance (Reduced BW

Stop 2.3100 GHz
SVEW 30 kHz Sweep 52.00 ms (30000 pis)

Horizontal Antenna (Low)

Vertical Antenna (Low)

Note: The ranges 2310 to 2390, and 2483.5 to 2500 MHz is in section 8 of this report (Band-edges).
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2500 to 4000 MHz, 3m distance. (Reduced Bandwidth)

_.'—I S T Ay Sryd WA
Marker 1 2543201440048 GHz Avg Trve: Vetage
A g 60

Trig Fros Run

ow " WAmen 0 48

Start 2.5000 GHz

Res BW (CISPR) 1 MHz FVEBW 30 kHz Sweep 3800 ms (IJODUU Pps)

A peirum Aty A

Marker 1 2.543901463382 GHz A Type: Voltage
— Trig: Fros Rum AvgiHali> 10000

ow " WAmen 0 48

Start 2.5000 GHz

Res BW (CISPR) 1 MHz FVEBW 30 kHz Sweep 3800 ms (IJODUU Pps)

Horizontal (High)

Vertical (High)

4000 to 25000 MHz, 3m distance.

B Mg T
Marker 1 4.020067335578 G Trig Fres Fem . m_\‘-ho'

Vast Lo
W G e Bhsten O 40

Ref 65.00 dByuVIim

Start 4.000 GHz Stop 18.000 GHz
[Res BW ([CISPR) 1 MHz EVBW 3.0 MHz S\vcrp 36.00 ms (30000 pis)|

9.49 9 Avg Type: Log-Per Peak Search
Marker 119.495949864996 GHz [, AT
fAmen: 0 4B

Ref 66.99 dBpVim

Start 18.000 GHz Stop 25.000 GHz

#Res BW 1.0 MHz EVEBW 30 kHz Sw--p 184.0 ms (30000 pts)

4000 to 18000 MHz

18000 to 25000 MHz (reduced bandwidth)
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Halo Unit
The worst-case harmonic emission found in a restricted band for the Halo+ unit was checked on the
same orientation and channel on the Halo unit. The emission was the second harmonic of channel

12:

gt B Aty s A

Marker 1 4019133971132 GHz Avg Type: Voltage
Trig Fros Rum Avgiiehd > 00100
Ll

Ref 75,00 dByVim

Start 4.000 GHz Stop 18.000 GHz
[Res BW (CISPR) 1 MHz FVEBW 30 kHz Sweep 536.0 ms (30000 pis]

Frequency . . Height Angle Peak Peak Peak Average | Average | Average
Channel Orientation| Antenna o . o :
(MHz) (cm) (degree) | (dBuV/m)| Limit Margin |(dBuV/m)| Limit Margin
Low 4020|H Vv 170 200 53.97 74.00 20.03 51.46 54.00 2.54
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE

6.1 Test Setup
The test area and setup are in accordance with ANSI C63.4 and with Title 47 CFR, FCC Part 15. 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 50Q (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. Final readings were then taken and recorded. 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).

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 for
Conducted Emissions for an Intentional Radiator. See the Data Charts and Graphs for more details
of the test results.

LS Research, LLC Page 19 of 58

Prepared For: White Stagg, . . .
LLC dba Halo Smart Labs Model #: See Section 2.2 Report #: 316019

EUT: Halo/Halo+ Serial #: See Section 2.2 LSR Job #: C-2526




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 2= 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: | White Stagg/Halo Smart Labs
Date(s) of Test: | 9/21/16
Project Engineer: | Shane Dock
Test Engineer: | Shane Dock
Voltage: | 120 VAC, 60 Hz
Operation Mode: | Continuous transmit, modulated
Environmental | Temperature: 71°F
Conditions in the Lab: | Relative Humidity: 40%

Test Location: | X | AC Mains Test area Chamber
| X | 40cm from Vertical Ground Plane 10cm Spacers
SOV HEEE/ O 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 both radios
transmitting on mid channel simultaneously, as this is worst case.

1 0.150 59.7 66.0 6.3 38.0 56.0 18.0

1 0.168 57.1 65.1 8.0 36.7 55.1 18.4

1 0.190 54.8 64.0 9.2 34.1 54.0 19.9

2 0.150 59.4 66.0 6.6 37.7 56.0 18.3

2 0.177 56.5 64.6 8.1 354 54.6 19.2

2 0.478 42.3 56.4 14.1 30.6 46.4 15.8
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6.8

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.
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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 there by 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 using FCC OET KDB 558074 section 8.
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7.3 - Test Data

Data Rat 6dB 99%
(aMasz)e Channel | Bandwidth | Bandwidth
(MHz) (MHz)
1 9.134 14.179
1 (DBPSK) 6 9.140 14.268
11 9.132 14.273
11 1 9.988 14.306
6 10.010 14.390

(8QPSK)
11 10.430 14.360
1 15.130 17.146
6 (BPSK) 6 15.130 18.952
11 15.130 17.092
54 1 16.470 17.252
6 16.460 17.406
(640QAM)

11 16.490 17.244
o [ L o

(BPSK) - -
11 15.130 18.023
sy |11 |

(64QAM) : -
11 17.740 18.226
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7.4 - Screen Captures

Examples of bandwidth measurements:

Ref 30.00 dBm

Center 2412 GHz
Res BW 100 kHz
Occupled Bandwidth
14.1
Transmit Freq Emror
x dB Bandwidth

WLAN 1 MBPS

Center Froq 2412000000 GHz

Span 30 MHZ
SVEW 300 kHz Sweep 2.933 ms|

Total Power 21.0 dBm

44 MHz

6467 kHz OBW Power
9.134 MHz xdB

e Sguctrum Moty O W

Center 2437 GHz
FRes BW 100 kHz

Occupled Bandwidth
14.262 MHz
=18.539 kHz CBW Power
9.140 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Froq 2437000000 GHz

6dB bandwidth (Low)

Comtar Froq: 2631000000 G Radie S0k Nene
W Trig Froe Run Aeghioiar 00
tnen: 30 48 £t Quin: 1000 40 Radie Davic: OTS

Ref 30.00 dBm

Span 30 MMz
Sweep 2.933 ms|

Total Power 21.8 dBm

e St Aotyien O oo W

Ref 30.00 dBm

enter 2462 GHz
FRes BW 100 kHz

Occupled Bandwidth
14.

Transmit Freq Error

x dB Bandwidth

.Corlrnr Freq 2.462000000 GHz

6dB bandwidth (Mid)

Comtar Froq: 2483000000 Oz Radhe S0k None
Trig Fron fun Roghieid> 1800
Bamen: 30 48 £t Guin: 1000 40 Radie Davica: 0TS

Span 30 MHr
SVEBW 300 kHz Sweep 2.933 msl

Total Power 21.3 dBm

254 MHz
-3.420 kHz OBW Power
9.132 MHz x dB

6dB bandwidth (High)
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Al gt Aeabyres O ngesd
VBW 1.2000 MHz Comtar Frog 24100000 Oz Fage 10 e
Trig Fras Run Avgirieid> 1060
Bactan X Ext Gain 000 60 Radie Davice DTS

Ref 30.00 dBm

enter 2412 GHz Span 42 MHz]
Res BW 390 kMz Sweep 1 ms)

Occupled Bandwidth Total Power 17.1 dBm

14.179 MHz

OBW Power

Transmit Freq Error B.413 kHz
x dB Bandwidth 9.333 MHz xdB

Riadis Davite: BTS

Ref 30.00 dBm

enter 2437 GHz Span 42 MHZ;
FRes BW 390 kHz Sweep 1 ms

Occupled Bandwidth Total Power 17.8 dBm

14.268 MHz

Transmit Freq Error =17.170 kHz OBW Power

x dB Bandwidth 9.695 MHz xdB

99% bandwidth (Mid

Ngtleed Sgmtrm Anabyres - Ouingiesd 0
Conter Froq 2462000000 GHz Frdia S14
el

Center Freq 2.462000000 GHz g Pres R . ~
Bacten 30 48 Bt Gain -0.00 60 Radie Device BTS

Ref 30.00 dBm

Span 42 MHz

enter 2462 GHz
SVEW 1.2 MHz Sweep 1 ms)

Res BW 390 kHz

Occupled Bandwidth Total Power 17.4 dBm

14.273 MHz
OBW Power

Transmit Freq Error -2.968 kHz
x dB Bandwidth 9.336 MHz xdB

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

Test Engineer(s): Shane Dock

8.1 - Method of Measurements

FCC 15.247 require 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 EUT was operated at the lowest channel for the
investigation of the lower Band-Edge, and at the highest channel for the investigation of the higher
Band-Edge.

The Band-edge measurements were performed conducted (100kHz 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:

2310 to 2390 MHz, 3m distance
1 MBPS

e 2,389 9226 z Avg Typa: Vel
Marker 1 2.189767992266 G B s Fresiun s
B Gaintigh  BAmen 0 48

Ref 66.99 dBuVim

Stop 2.39000 GHz Start 2.31000 GHz Stop 2.39000 GHz
Res BW (CISPR) 1 MHz SVEBW 3.0 MHz Sweep 2.000 ms (30000 ps)|

Start 2.31000 GHz
Res BW (CISPR) 1 MHz SVBW 39 kHz Sweep 4.000 ms (30000 pts)

Average Peak

2483.5 to 2500 MHz Restricted band
1MBPS

s St At rvs ey ok e Sqtrim Aoudyres - feerye

I 38441048 z Avg Typa: Velage

Marker 1 2451844194806 '_ Toig Pros Fo N
SAman: O @)

Ref 65.00 dByVIm Ref 66.99 dByVim

Start 2483500 GHz Stop 2.500000 GHz |} S«Thﬂ 2483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz FVBW 3.0 kHx Sweep 8,000 ms (30000 pis)

Res BW (CISPR) 1 MHz SVEW 3.0 MHz Sweep 2.000 ms (30000 pts)|

Upper band edge Peak (High) Upper band edge Average (High)
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Data Tables

Peak Peak
Data Rate| Channel Frequency | Peak Limit Margi

(MHz) | (dBuv/m)| -"™ arein

(dBuv/m) | (dBuV/m)
1 MBPS 1 2357.3 61.6 74.0 12.4
11 2495.9 56.7 74.0 17.3
6 MBPS 1 2388.3 61.4 74.0 12.6
11 2483.6 62.8 74.0 11.2
11 MBPS 1 2338.2 57.4 74.0 16.6
11 2486.0 57.9 74.0 16.1
54 MBPS 1 2390.0 58.9 74.0 15.1
11 2484.0 60.4 74.0 13.6
MCSO 1 2390.0 61.8 74.0 12.2
11 2483.8 64.0 74.0 10.0
MCS7 1 2387.5 55.6 74.0 18.4
11 2484.4 61.0 74.0 13.0

Frequency | Average Avc.era.ge Average

Data Rate| Channel Limit Margin

(MHz) [ (dBuvV/m)

(dBuv/m) | (dBuVv/m)
1 MBPS 1 2340.6 48.5 54.0 5.5
11 2493.8 47.2 54.0 6.9
6 MBPS 1 2389.5 50.4 54.0 3.6
11 2483.6 51.3 54.0 2.7
11 MBPS 1 2330.4 47.8 54.0 6.2
11 2489.1 48.1 54.0 5.9
54 MBPS 1 2389.8 52.6 54.0 1.4
11 2483.7 52.1 54.0 1.9
MCSO 1 2389.5 49.6 54.0 4.4
11 2483.5 50.8 54.0 3.2
MCS7 1 2389.1 49.3 54.0 4.7
11 2483.6 51.4 54.0 2.6
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Conducted Band Edge Reference Pictures
Refer to pictures below for reference point for emissions. Display lines on spurious pictures

do not represent limit line.
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Band-edge in 100kHz bandwidth (Conducted Band Edge)
Note: Limits shown are not Conducted Spurious limits.
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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 there by 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 9.2.2.4 for 1 and 11 MBPS and 9.2.2.6 for the other data rates.

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).

Peak Conducted Output Power Limit =1 Watt (30 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:

Marker 1 & 992.000 ps

Ref 30.00 dBm

BN

Center 2412000000 GHz " SpanOHz
Res BW & MHz EVEW 50 MHz Sweep 5.000 ms (30000 pts)

IR

Center 2412000000 GHz i
Res BW 8 MHz SVEW 50 MHz Sweep 5.000 ms (30000 pts)

an 0 Hz

Duty Cycle (1 MBPS)
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Marker 1 4 264.834 ps

Ref 30,00 dBm

EERE
LLE

Center 2412000000 GHz " spanohz
Res BW 8 MHz SVEBW 50 MHz Sweep 2.500 ms (30000 pts),

C
Avg Type: Log-Par
s Trig: Free Run
Ao 30 68 1 Gain: -10.00 88

Ref 30.00 dBm

4 ] |
L |

Center 2412000000 GHz Span 0 Hz

Res BW 8 MHz EVBW 50 MHz Sweep 2.500 ms (J0000 pls),

Duty Cycle (11 MBPS)

Note: Only 1 and 11 MBPS data rates had a measurable duty cycle.
Duty Cycle Correction = 10 log (1/x)

1 MBPS: x = On Time/ (On Time + Off Time) = 992.0 us / (992.0 + 479.5) us = .674
Duty Cycle Correction = 10 log (1/.674) = 1.713 dBm
11 MBPS: x = On Time/(On Time + Off Time) = 264.8 us / (264.8 + 334.6) us = .442
Duty Cycle Correction = 10 log (1/.442) = 3.546 dBm
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9.2.1.2 Maximum conducted (average) output power:

Data Rate| Channel Pout Corrected
(dBm) Pout (dBm)
Low 7.436 9.148
1 MBPS Mid 8.096 9.808
High 8.430 10.142
Low 6.192 9.740
11 MBPS Mid 6.662 10.210
High 6.899 10.447

Sample Calculation: (1 MBPS Low Channel)

Final Measurement = Measured Pout + Duty Cycle Correction

=8.430+ (10 log (1/.674)) = 8.430 + 1.712
=10.142

Pout
(dBm)
Low 15.605
6 MBPS Mid 17.606
High 16.435
Low 10.217
54 MBPS Mid 12.480
High 11.529
Low 14.574
MCSO Mid 16.408

Data Rate| Channel

High | 15.435
low | 8.751
Mcs7 | mid | 11.213
High | 10.020
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Example Screenshots
1MBPS

Marker 1 2.462000000000 G|

Ref 30.00 dBm

Center 246200 GHz Span 25.00 MHz
FRes BW 300 kHz SVEW 910 kHz* Sweep 2.000 ms (J0000 pts))

11 MBPS

Ref 30,00 dBm

Center 246200 GHz Span 25.00 MHz
SRes BW 300 kHz SVEW 910 kHr* Sweep 2.000 ms (30000 pts),

6 MBPS

Mg Type: RMS
Trig: Froe Run AvgiHeld >120120
Ex1 Gaim 1000 08

Center 243700 GHz Span 25.00 MHz
#Res BW 300 kHz SVEW 910 kHz* Sweep 2.000 ms (30000 pts)
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54 MBPS

Mg Type: RMS
Trig: Froe Run AvgiHold >120120
Anen 30 a8 Ext Gaim 1000 68

Center 243700 GHz Span 25.00 MHz

FRes BW 300 kHz FVEW 910 kHz*

Sweep 2.000 ms (30000 pis)

MCSO0

Trig: Pree Riun Avghoid »120120

Marker 1 2.437000000000 G Avp Type RMS

Anwn: 30 6B Ext Gain: -10.00 08

Ref 20.00 dBm

/

>

Center 243700 GHz Span 25.00 MHz

FRes BW 300 kHz EVEBW 910 kHz*

Sweep 2.000 ms (30000 pis))

MCS7

Marker 1 2.437000000000 G A Type: RMS

#Res BW 300 kHz FVEBW 910 kHz*

Ref 20.00 dBm

’,-m A ‘,n'.-h\t ;-u ot &-vm—aw._,‘n-\

./

Center 243700 GHz Span 25.00 MHz

Sweep 2.000 ms (30000 pts)
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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 D01 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
in dB) =9.4 (dBm).
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10.3 - Test Data

The data presented below are samples selected from the various data rates and channels tested.
Display lines on captures do not represent limit lines, so refer to the fundamental picture for limits.
Pictures below are samples.

B 300 1 Bwvep B4

30 to 1000 MHz

FVEW 300 iy Swvep B0 e

1000 to 10000 MHz 10000 to 25000 MHz

BVEW 300 kot VB 300 e Swrap

10000 to 25000 MHz |

B 200 14 Swvap -,

30 to 1000 MHz | 1000 to 10000 MHz
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54 MBPS

IEWINIHE Bweep [

30 to 1000 MHz

1000 to 10000 MHz

MCSO0

EW 300 102 Swvep 400 ma

30 to 1000 MHz

MCS7

30 to 1000 MHz
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EXHIBIT 11. POWER SPECTRAL DENSITIES: 15.247(e)

11.1 Limits

For digitally modulate 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 10.5 for 1 and 11 MBPS, 10.7 for other data rates.

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

Data Rate| Channel PSD Corrected PSD
(dBm) (dBm)
Low -8.850 -7.138
1 MBPS |Mid -8.219 -6.507
High -7.941 -6.229
Low -10.609 -7.061
11 MBPS |Mid -9.437 -5.889
High -9.203 -5.655
Note: Refer to Section 9 for DC used for corrections.
Data Rate| Channel PSD
(dBm)
Low -1.274
6 MBPS Mid 0.719
High -0.62
Low -7.399
54 MBPS Mid -5.247
High -6.196
Low -2.154
MCSO Mid -0.353
High -1.346
Low -8.832
MCS7 Mid -6.708
High -7.634
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11.3 Screen Captures - Power Spectral Density

WLAN Channel (1MBPS)
Low

Rt g bt gt Th

Marker 1 2411158721957 GHz Avg Type RMS
me Trig: Free Rum Avgibiodd: 1204120
2

o Font
Wit ow Amen: 20 88 [

Ref 20.00 dBm

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))

Mid

Rt gt Bt gt A

Marker 1 2437773775793 GHz Avg Typs: RMS
Vh bast o= Trig: Proe Rum AvgiHiold: 1201120

G Anen: 20 6B £t Qs -1

Ref 20.00 dBm

Center 243700 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))

e —ry

Y

Center 246200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))
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WLAN Channel (11MBPS)
Low

ey

Marker 12.411424564152 Gi

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz SVEW 1.0 MHZ* Sweep 4.000 ms (30000 pts)

e —rTy

Marker 1 2437423764125 Gl

Ref 20.00 dBm

Center 243700 GHz Span 25.00 MHz
FRes BW 100 kHz SVEW 1.0 MHZ* Sweep 4.000 ms (30000 pts)

e ——yy

Marker 1 2462467932264 Gl

Ref 20.00 dBm

Center 246200 GHz Span 25.00 MHz
FRes BW 100 kHz SVEW 1.0 MHZ* Sweep 4.000 ms (30000 pts)

LS Research, LLC

Page 50 of 58

Prepared For: White Stagg,
LLC dba Halo Smart Labs

Model #: See Section 2.2

Report #: 316019

EUT: Halo/Halo+

Serial #: See Section 2.2

LSR Job #: C-2526




WLAN Channel (6 MBPS)
Low

=

Marker 1 2.413249624988 GHz

=
B G £

Ref 20.00 dBm

H

T e I A P il
L] 1
\
"
l\l‘l'\_u
Wy

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))

(e ——rTy

Trig: Froe Run

Ref 20.00 dBm

1
i i P VA
e P
il

{

-
N

I-‘-'h'l’”' !

Center 243700 GHz Span 25.00 MHz
#Res BW 100 kHz Sweep 4,000 ms (30000 pts)

High

r > 483 Avg Type RMS
arker 1 2463252125071 Trig: Frea Rum AvgMea »120120
L. = Amen: 3000 5t G- -10.00 0B

(e —yy

Ref 20.00 dBm

1
L]

T | A

| Lo MhL G L P TR S |
i A AR PR by,
, ¥ i

4
w-'hv"‘ww

Center 246200 GHz Span 25.00 MHz
SRes BW 100 kHz Sweep 4.000 ms (J0000 pts))
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WLAN Channel (54 MBPS)
Low

e —ry

Marker 1 2.413249624988

Ref 20.00 dBm

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))

Mid
ST

s r 325, Type RMS R
Marker 1 2.438254625154 e _
Aften: 20 0B Ext Gain: -10.00 a8 i

Ref 20.00 dBm

¥

Center 243700 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pls))

| High

Marker 1 2.463248791626 GHz il : _
I~ £t Gain: 210,00 08 d

Ref 20.00 dBm

Center 246200 GHz Span 25.00 MHz
#Res BW 100 kHz SVBW 1.0 MHZ* Sweep 4.000 ms (30000 pts)
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WLAN Channel (MCSO0)
Low

e —ry

Marker 1 2.413251291710 Avp Type RMS

Ref 20.00 dBm

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pts))

Mid

3 438259625321 L s
Marker 1 2.43825062532 Avghesd 120130
Ext Gaim <9000 0B

v ——ry

Ref 20.00 dBm

Center 243700 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (J0000 pls))

High

(e —ry

Marker 1 2.463247124904 GHz
—

Ref 20.00 dBm

Center 246200 GHz Span 25.00 MHz
#Res BW 100 kHz SVBW 1.0 MHZ* Sweep 4.000 ms (30000 pts)

LS Research, LLC

Page 53 of 58

Prepared For: White Stagg,
LLC dba Halo Smart Labs

Model #: See Section 2.2

Report #: 316019

EUT: Halo/Halo+

Serial #: See Section 2.2

LSR Job #: C-2526




WLAN Channel (MCS7)
Low

e ——rTy

Avg Type: RMS
AvgiHeld > 130130
Ext Gain: 10,00 98

Center 241200 GHz Span 25.00 MHz
FRes BW 100 kHz EVEW 1.0 MHz" Sweep 4.000 ms (20000 pls))

Mid
=P =gty

Marker 1 2.438250458349 Gl Avp Type: RMS " _

AvgiHeld »130130
Ext Gain: 10

Ref 20.00 dBm

8
_W'm af'a"h\"'w",w\ i AW R e A
)
of
o
Fy
¥

Center 243700 GHz Span 25.00 MHz
#Res BW 100 kHz Sweep 4.000 ms (30000 pts)|

High

b Avg Type RMS
Marker 1 ?-‘532&-’953?55 a:mT-\m‘m

Lt Gain 10
M

[ o e o e
Ref 20,00 dBm

1

0
T - N
A Ay S T L i, e A g ey W e

o

o

Center 246200 GHz Span 25.00 MHz
SRes BW 100 kHz ' Sweep 4.000 ms (J0000 pts))
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EXHIBIT 12. FREQUENCY STABILITY OVER VOLTAGE

VARIATIONS

Test Engineer(s): Shane Dock

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) and by a variable AC voltage supply (To simulate AC mains power). Each
supply was tested separately and was varied +15% from the nominal values. If the unit could not be
changed by 10% it was instead changed to its minimum or maximum 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. The stability was found to be approximately 71.0 ppm.

WLAN (Battery)

Channels

Voltage (VDC)

Low (MHz)

Mid (MHz)

High (MHz)

3.4

2411.9899

2436.9594

2462.0264

3.8

2412.0094

2436.9637

2462.0156

4.2

2412.0376

2436.9551

2462.0004

Deviation (Hz)

47700

8600

26000

WLAN (120 VAC)

Channels

Voltage (VDC)

Low (MHz)

Mid (MHz)

High (MHz)

108

2411.9552

2436.9832

2462.0112

120

2412.1134

2436.9811

2461.9766

138

2412.1264

2437.0352

2461.9614

Deviation (Hz)

171200

54100

49800
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«@iLSR

APPENDIX A - Test Equipment List

 lawd Business
Dale : 29-Aug-2016 Type Test : Conducted AC Mains Emissions Jb#: C-2526
Prpamd By: Shane Dock Customer:  White ‘Halo Smart Labs Cudle # 36HS
[Mo. [aseat® | Description [Mamutactier  Modet® |Serdal [cat Date [Cal Due Date | Equipment Status
1 EE 960088 BGHz MXE Spectrum Analyzer Agilent NSO38A MYS1210138 2242016 >22ZNT Acthe Calltration
2  EE 960089 LISN - 154 COMPOWER  LI215A 191943 VBR20M6 T Active Calltration
Yong ik Hihd
Project Engineer. Cuality ol
@LSR
%
3 lad Business
Date : 29-Avg-2016 Type Test : Conducted Radio Job #: C-2526
Prepared By: Shane Dock Customer 1 White: 'Halo Smart Labs Quole # 316019
[T | Description [Manutacter — Modet# [Sedal® [cat Date [Cal Due Date | Equipment Status
1 EE 560087 44GHz EXA Spectrum Analyzer Agilent NSO10A MY53400296 12HE2015 12M82HME Acthe Caltration
2 AASE0143 Phasefer Gom EKDODO1048.0 5546519 [ GBZNT Acthe Caltration
«LSR
n
J Larg Business
Do : 21-Sep-2018 Tyee Test: Radiated Emissions Jb#: 2506
Prepared By. Shane Dock Custorner White S Cuoe & 39015
[."c\ Ikug: = TDes:np:-on Il)xr.uh::ulu ]lrosu = ISI’:I' # [Ca! Date [Cal Due Date iE::-pu« Staus
1 AASNIT4 Small Hom Antenra 15-40 GHe ETS-Uindgmn INBCPA 00208880 42320W 4232017 Acte Caibraton
2 AASIITY Cabie - low loss &m AH Systems. Inc. SAC-20G-2 -] V00 k! Act e Verifcation
3 EE 500088 NSO3SA MXE 20 5GHe Recewr Agient hEG3EA V12200 Actw Calibraton
4 AATO00T Doubie Ridge Hom Artenra EMCO 15 72208 Acte Calbraton
5 EESNN 0.521GHz LNA Mini-Crouts 2AR1IES+ T2220% Acte Caibraton
& EE 500088 EGHz MIE Spectum Arahzer Aglent Nea2A 224200 Acte Caibraton
T AATEIN 2.4GHz Hgh Pass Fiter L) HPF-L-14188 T2520M Acte Cabaton
8  AASNNS2 2.4GH: High Pass Fiter KWM HPFL-14188 42v20m Actwe Calitraton
9 AASN000S Biconical Antenna EMCO At -] 1142018 Actwe Calibraton
10 AAS20078 Log Pericde Antenna EMCO w148 20w Actw Calibraton

VY

Cualty Assurance
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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 0-15, 18,
90, 95 2016
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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 5.0dB
Radiated Emissions Log Periodic Antenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB
AC Lme_anducted AMN 3.4 dB
Emissions
Telecom_ Cpnducted AAN 4.9dB
Emissions
Dlsturba}nc.e FlenEl Absorbing Clamp 4.1dB
(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 0.55x1077
Occupied Channel o o
Bandwidth 9% 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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