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Statement of Compliance

Applicant: Conde Verdon Company LLC
3200 Greenfield Rd., Ste 300
Dearborn, M1 48120, USA

Requester / Applicant: Conde Verdon Company LLC

Name of Equipment: Halo Band

Model No. CI9X87E

Type of Equipment: Intentional Radiator

Application of Regulations: ~ CFR 47 Part 15.247:2019 and RSS-247:2017
Test Dates: July 29, 2019 to August 9, 2019

Guidance Documents:
Emissions: ANSI C63.10-2013, KDB 558074 D01 15.247 Measurement Guidance v05

Test Methods:
Emissions: ANSI C63.10-2013, KDB 558074 D01 15.247 Measurement Guidance v05

The electromagnetic compatibility test and documented data described in this report has been performed
and recorded by TUV Rheinland, in accordance with the standards and procedures listed herein. As the
responsible authorized agent of the EMC laboratory, | hereby declare that the equipment described above
has been shown to be compliant with the EMC requirements of the stated regulations and standards based
on these results. If any special accessories and/or modifications were required for compliance, they are
listed in the Executive Summary of this report.

This report must not be used to claim product endorsement by A2LA or any agency of the U.S. Government.
This report contains data that are not covered by A2LA accreditation. This report shall not be reproduced
except in full, without the written authorization of TUV Rheinland of North America.
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James Borrott 11/08/2019
Test Engineer Date Laboratory Signature Date
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Testing Cert #3331.02 US1131 US0185
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A TUV Rheinland Scope

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

1 Executive Summary

1.1 Scope

This report is intended to document the status of conformance with the requirements of the CFR 47 Part
15.247:2019 and RSS-247:2017 based on the results of testing performed on July 29, 2019 to August 9,
2019 on the Halo Band manufactured by Conde Verdon Company LLC This report only applies to the
specific samples tested under the stated test conditions. It is the responsibility of the manufacturer to assure
that additional production units of this model are manufactured with identical or EMI equivalent electrical
and mechanical components. This report is further intended to document changes and modifications to the
EUT throughout its life cycle. All documentation will be included as a supplement.

1.2 Purpose

Testing were performed to evaluate the EMC performance of the EUT in accordance with the applicable
requirements, procedures, and criteria defined in the application of regulations and application of standards
listed in this report.

The report documents the 2.4 GHz Bluetooth BR/EDR radio characteristics for the C9X87E .

Report Number: 31962289.001 Page 7 of 65
EUT: Halo Band

Model: COX87E

Report Date:11/8/2019

FCCID: 2AP7T-3526



A TUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Summary of Test Results

1.3 Summary of Test Results

Table 1: Summary of Test Results

Test Method s

dBm at 2489.37 MHz)

Test ANSI C63.10:2013 Parameters Measured Value Result
2402 MHz to 2480 MHz Band
Spurious Emission in CFR47 15.209, CFR47 15.247 (d), Class B Comblied
Transmitted Mode RSS-GEN Sect.8.9 . P
Restricted Bands of -4.27 dB (Margin)
. CFR47 15.205, RSS GEN Sect.8.10 Class B Complied
Operation
éﬁi;"i‘é‘fr Conducted | ~rp47 15207, RSS-GEN Sect 8.8 Class B -11.25 dB (Margin) | Complied
. . 20dB BW = 1.294 MHz .
Occupied Bandwidth CFR47 15.247 (al), RSS GEN Sect.6.7 | N/A 99% BW = 1.1792MH3z Complied
. CFRA47 15.247 (al), RSS 247 Sect. 5.1 > Two-Third .
Channel Separation (b) 20dB BW 996 kHz Complied
Number of Hopping CFRA47 15.247 (al)(iii), RSS 247 Sect. >15 79 Channels Complied
Channels 5.1(d)
Average time CFR47 15.247 (al), RSS 247 Sect. .
occupancy of Channel 5.1(d) <04 sec 286.3ms Complied
Maximum Transmitted | CFR47 15.247 (al), RSS 247 Sect. 5.1 <125 mWiatts 9.31 mW Complied
Power (b)
Out of Band Emission | CFRA47 15.247 (d), RSS 247 Sect. 5.5 | < -20 dBr ~2479dBr (3775 | o0 lied

Note: 1. Meet restricted band emission requirements.
2. This report is only documented for 2402 — 2480MHz.

1.4 Special Accessories
No special accessories were necessary in order to achieve compliance.

1.5 Equipment Modifications
None

Report Number: 31962289.001
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A TUV Rheinland Accreditations & Endorsements

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

2 Laboratory Information
2.1 Accreditations & Endorsements

2.1.1 US Federal Communications Commission
F@ TUV Rheinland of North America at 1279 Quarry Ln, Pleasanton, CA 94566, and 5015

Brandin Ct, Fremont, CA 94538 is recognized by the commission for performing testing
services for the general public on a fee basis. These laboratory test facilities have been
fully described in reports submitted to and accepted by the FCC (US1131). The laboratory scope of
accreditation includes: Title 47 CFR Parts 15, 18, and 90. The accreditation is updated every 3 years.

2.1.2 NIST/A2LA

A, TUV Rheinland of North America is accredited by the National Voluntary
-ﬂFEEﬁE E‘ Laboratory Accreditation Program, which is administered under the auspices
e e of the National Institute of Standards and Technology. The laboratory has

et been assessed and accredited in accordance with ISO Guide 17025:2005. The
scope of laboratory accreditation includes emission and immunity testing. The
accreditation is updated annually.

2.1.3 ISED

The Pleasanton 5-meter Semi-Anechoic Chamber, has been accepted by ISED to perform testing to 3 and
5 meters based on the test procedures described in ANSI C63.4-2014. The Fremont 10-meter Semi-
Anechoic Chamber, has been accepted by ISED to perform testing to 3 and 10 meters based on the test
procedures described in ANSI C63.4-2014. Under US0185

2.1.4 Japan-VCCI

The Voluntary Control Council for Interference by Information Technology Equipment
@ (VCCI) is a group that consists of Information Technology Equipment (ITE) manufacturers
and EMC test laboratories. The purpose of the Council is to take voluntary control

measures against electromagnetic interference from Information Technology Equipment,
and thereby contribute to the development of a socially beneficial and responsible state of affairs in the
realm of Information Technology Equipment in Japan. TUV Rheinland of North America at 1279 Quarry

Ln, Pleasanton, CA 94566 and 5015 Brandin Ct, Fremont, CA 94538 has been assessed and approved in
accordance with the Regulations for Voluntary Control Measures.

VCCI Registration No. for Pleasanton: A-0326
VCCI Registration No. for Fremont: A-0327
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A TUV Rheinland Test Facilities

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

2.1.5 Acceptance by Mutual Recognition Arrangement

The United States has an established agreement with specific countries under the Asia

@ Pacific Laboratory Accreditation Corporation (APLAC) Mutual Recognition

A PLACC | Arrangement. Under this agreement, all TUV Rheinland at 1279 Quarry Ln,

_— - Pleasanton, CA 94566 and 5015 Brandin Ct, Fremont, CA 94538 test results and test

reports within the scope of the laboratory NIST / A2LA accreditation will be accepted
by each member country.

R P e okoralony: oz nebiiobon v

2.2 Test Facilities

All of the test facilities are located at 1279 Quarry Lane, Pleasanton, California 94566, USA and 5015
Brandin Ct, Fremont, CA 94538 USA.

2.2.1 Emission Test Facility

The Semi-Anechoic chamber and AC Line Conducted measurement facility used to collect the radiated and
conducted data has been constructed in accordance with ANSI C63.7:1992. The site has been measured in
accordance with and verified to comply with the theoretical normalized site attenuation requirements of
ANSI C63.4-2014, at a test distance of 3 and 5 meters. The site is listed with the FCC and accredited by
A2LA (Lab Code 3331.02). The 3/5-meter semi-anechoic chamber used to collect the radiated data has
been verified to comply with the theoretical normalized site attenuation requirements of ANSI C63.4-2014,
at a test distance of 3 meter and 5 meters. A report detailing this site can be obtained from TUV Rheinland
of North America.
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A TUV Rheinland Measurement Uncertainty

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

2.3 Measurement Uncertainty

Two types of measurement uncertainty are expressed in this report, per ISO Guide To The Expression Of
Uncertainty In Measurement, 1% Edition, 1995.

The Combined Standard Uncertainty is the standard uncertainty of the result of a measurement when that
result is obtained from the values of a number of other quantities; it is equal to the positive square root of
the sum of the variances or co-variances of these other quantities, weighted according to how the
measurement result varies with changes in these quantities. The term standard uncertainty is the result of
a measurement expressed as a standard deviation.

2.3.1 Sample Calculation — radiated & conducted emissions

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and Antenna
Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBuV/m) = RAW - AMP + CBL + ACF
Where: RAW = Measured level before correction (dBuV)
AMP = Amplifier Gain (dB)

CBL = Cable Loss (dB)

ACF = Antenna Correction Factor (dB/m)

dBuV /'m

w/m=10 2

Sample radiated emissions calculation @ 30 MHz

Measurement +Antenna Factor—-Amplifier Gain+Cable loss=Radiated Emissions
(dBuVv/m)

25dBuV/m +17.5dB - 20 dB + 1.0 dB = 23.5 dBuV/m

2.3.2 Measurement Uncertainty Emissions

Per CISPR 16-4-2 Ulab Ucispr

Radiated Disturbance @ 10 meters

30-1,000 MHz 2.25dB 4.51 dB

Radiated Disturbance @ 3 meters

30-1,000 MHz 2.26 dB 4.52 dB

1-6GHz 2.12dB 4.25dB

6—18 GHz 2.47 dB 4.93dB

Conducted Disturbance @ Mains Terminals

150 kHz — 30 MHz 1.09dB 2.18dB

Disturbance Power

30 MHz — 300 MHz 3.92dB 4.3dB
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= TUV Rheinland Calibration Traceability

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Voltech PM6000A

The estimated combined standard uncertainty for harmonic current and flicker measurements is + 5.0%.

Per CISPR 16-4-2
Methods

2.3.3 Measurement Uncertainty Immunity

The estimated combined standard uncertainty for ESD immunity measurements is + 8.2%.

Per IEC 61000-4-2

The estimated combined standard uncertainty for radiated immunity measurements is + 4.10 dB.

Per IEC 61000-4-3

The estimated combined standard uncertainty for conducted immunity measurements with CDN is + 3.66 dB

Per IEC 61000-4-6

The estimated combined standard uncertainty for power frequency magnetic field immunity is = 2.9%.

Per IEC 61000-4-8

Thermo KeyTek EMC Pro

The estimated combined standard uncertainty for EFT fast transient immunity measurements is + 2.6%.

The estimated combined standard uncertainty for surge immunity measurements is + 2.6%.

The estimated combined standard uncertainty for voltage variation and interruption measurements is + 1.74%.

The expanded uncertainty at a level of 95% confidence is obtained by multiplying the combined standard
uncertainty by a coverage factor of 2. Compliance criteria are not based on measurement uncertainty.

2.4 Calibration Traceability

All measurement instrumentation is traceable to the National Institute of Standards and Technology
(NIST). Measurement method complies with ANSI/NCSL Z540-1-1994 and ISO Standard

17025:2005.
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A TUV Rheinland Product Description

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

3 Product Information

3.1 Product Description

The Model C9X87E has wireless capability, Bluetooth BR and EDR, operating in the 2400-2483.5
MHz Band.

3.2 Equipment Configuration

A description of the equipment configuration is given in the Test Plan Section. The EUT was tested as
called for in the test standard and was configured and operated in a manner consistent with its intended use.
The EUT was connected to rated power and allowed to reach intended operating conditions. The placement
of the EUT system components was guided by the test standard and selected to represent typical installation
conditions.

In the case of a EUT that can operate in more than one configuration, preliminary testing was performed
to determine the configuration that produced maximum radiation.

The final configuration was selected to produce the worst case radiation for emissions testing and to place
the EUT in the most susceptible state for immunity testing.
3.3 Operating Mode

A description of the operation mode is given in the Test Plan Section. In the case of a EUT that can operate
in more than one state, preliminary testing was performed to determine the operating mode that produced
maximum radiation.

The final operating mode was selected to produce the worst case radiation for emissions testing.

Report Number: 31962289.001 Page 13 of 65
EUT: Halo Band
Model: COX87E
Report Date:11/8/2019
FCCID: 2AP7T-3526



A TUV Rheinland Unique Antenna Connector

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

3.4 Unique Antenna Connector

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
CFRA47 Parts 15.211, 15.213, 15.217, 15.219, or 15.221.

3.4.1 Results

The Halo Band has 1 Antenna dedicated Bluetooth antenna that has maximum gain of -2.2dBi. It is
connected via RF connector that is not easily accessible to the end user.

3.5 Duty Cycle

While in test mode, the device was set to continuous transmit, yielding in a 100% duty cycle for all data
rates and packet types. Worse case mode for each data rate shown.

REW {H.

7 G
B
gm

Date: 29.JUL.2019 09:38:42

Duty Cycle Measurement — DH3
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ATUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Duty Cycle
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Date: 29.JUL.2019 09:40:58

Duty Cycle Measurement — 2DH3
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Date: 29.JUL.2019 09:42:18

Duty Cycle measurement — 3DH3
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A TUV Rheinland Output Power Requirements

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

4 Emission

Testing was performed in accordance with CFR 47 Part 15.247:2019 and RSS-247:2017. These test
methods are listed under the laboratory’s A2LA Scope of Accreditation. This test measures the levels
emanating from the EUT, thus evaluating the potential for the EUT to cause radio frequency interference
to other electronic devices. Procedures described in Section 8 of the standard were used.

4.1 Output Power Requirements

The maximum output power requirement is the maximum equivalent isotropic radiated power delivering at
the transmitting antenna under specified conditions of measurements in the presence of modulation.

The maximum output power and harmonics shall not exceed CFR47 Part 15.247 (a)(1) and RSS 247 Sect.
5.1(b)

Frequency hopping systems in the 2400-2483.5 MHz band: 125 mW.

4.1.1 Test Method

The conducted method was used to measure the channel power output according to ANSI C63.10:2013
Section 11.9.1.2. The measurement was performed with modulation per CFR47 Part 15.247 (a)(1) and
RSS-247 Sect. 5.1. This test was conducted on 3 channels on C9X87E . The worst mode result indicated
below.

Test Setup:

Spectrum
Analyzer or
Power Meter

EUT
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Output Power Requirements

4.1.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 2: RF Output Power at the Antenna Port — Test Results

Conducted Output Power — EDR, BR
packet | eran o ] el
2402 MHz +21.00 10.9 -10.1
DH1 2441 MHz +21.00 10.99 -10.01
2480 MHz +21.00 10.99 -10.01
2402 MHz +21.00 10.96 -10.04
DH3 2441 MHz +21.00 10.96 -10.04
2480 MHz +21.00 10.98 -10.02
2402 MHz +21.00 10.96 -10.04
DH5 2441 MHz +21.00 10.95 -10.05
2480 MHz +21.00 10.97 -10.03
2402 MHz +21.00 10.61 -10.39
2-DH1 2441 MHz +21.00 10.78 10.22
2480 MHz +21.00 10.82 -10.18
2402 MHz +21.00 10.6 -10.4
2-DH3 2441 MHz +21.00 10.8 -10.2
2480 MHz +21.00 10.85 -10.15
2402 MHz +21.00 10.6 -10.4
2-DH5 2441 MHz +21.00 10.8 -10.2
2480 MHz +21.00 10.82 -10.18
2402 MHz +21.00 11.02 -9.98
3-DH1 2441 MHz +21.00 11.24 -9.76
2480 MHz +21.00 11.22 -9.78
2402 MHz +21.00 11.04 -9.96
3-DH3 2441 MHz +21.00 11.25 -9.75
2480 MHz +21.00 11.25 -9.75
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uéTUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Output Power Requirements

2402 MHz +21.00 11.02 -9.98
3-DH5 2441 MHz +21.00 11.22 -9.78
2480 MHz +21.00 11.24 -9.76

frequencies are shown below.

Note: The EUT is capable to transmit at both BDR and EDR. The worst case at low, middle, and high

® Fes

B
.

14201z

16

Plot 1. 3-DH3, 2402MHz Power

L
:

9 14:2

4:47

Plot 2. 3-DH3, 2441MHz Power
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ATUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Output Power Requirements

®~,;

REW 2 MHz
VEBW 10 MH
SWT 10 ms

orrfer  11fa ap

A
.

Span B MHz

Plot 3. 3-DH3, 2480MHz Power
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A TUV Rheinland Occupied Bandwidth

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

4.2 Occupied Bandwidth

The occupied bandwidth is measured at an amplitude level reduced from the reference level by a specified
ratio. The reference level is the level of the highest amplitude signal observed from the transmitter at the
fundamental frequency.

The 99% bandwidth is the bandwidth in which 99% of the transmitted power occupied.
20 dB bandwidth was performed by coupling the output of the EUT to the input of a spectrum
analyzer.

4,21 Test Method

The conducted method was used to measure the occupied bandwidth. The measurement was performed
with modulation per CFR47 15.247 (a)(1) and RSS GEN Sect. 6.7. This test was conducted on 3 channels
on C9X87E . The worst sample result indicated below.

Test Setup:

Spectrum
Analyzer or EUT
Power Meter
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A TUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Occupied Bandwidth

4.2.2 Results

These measurements were used for information only

Table 3: Occupied Bandwidth — Test Results

Bandwidth (MHz)

Packet Freq. (MH2) 20dB EAaSSWidth 99% ?/zm(iwidth
2402 0.9495 0.909
PRt 2441 0.924 0.909
2480 0.921 0.9045
2402 0.933 0.906
DH3 2441 0.9465 0.906
2480 0.9105 0.9135
2402 0.9375 0.906
DH5 2441 0.9645 0.906
2480 0.936 0.912
2402 1.346 1.204
2-bH1 2441 1.356 1.204
2480 1.357 1.202
2402 1.354 1.203
2-DH3 2441 1.334 1.203
2480 1.342 1.204
2402 1.355 1.202
2DH 2441 1.363 1.204
2480 1.355 1.203
3-DH1 2402 1.363 1.202
2441 1.351 1.202
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2480 1.351 1.203

2402 1.351 1.202
3-DH3 2441 1.345 1.204

2480 1.362 1.202

2402 1.359 1.202
3-DH5 2441 1.348 1.203

2480 1.353 1.2

Note: Worst case for Occupied Bandwidth are shown below.
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Plot 4. DH1 2402MHz 20dB Bandwidth
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Plot 6. DH1 2480MHz 20dB Bandwidth
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Occupied Bandwidth
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Plot 7. 2DH1 2402MHz 20dB Bandwidth
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Occupied Bandwidth

@

Fef 41.4 dBm Atc 30 4B ©SUT 30 me
ortfer  11]a aB
[ =]
<
L.
™ Liny LY
it wiolldy b
Loio f
L.

Center 2.48 GHz 200 kHz/ span 2 MHZ

ate: 30.JUL.2019 15:16:30
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Occupied Bandwidth
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Plot 11. 3DH1 2441MHz 20dB Bandwidth
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Plot 12. 3DH1 2480MHz 20dB Bandwidth
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4.3 Hopping Frequency Requirements

The Frequency Hopping Requirements are applicable to the equipment using Frequency Hopping Spread
Spectrum (FHSS) modulation.

Per CFR47 15.247 (a)(1)(iii), RSS 247 Sect.5.1(b) and 5.1(d), frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping systems operating in the 2400-
2483.5 MHz band may have hopping channel carrier frequencies that are separated by 25 kHz or two-
thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems operate
with an output power no greater than 125 mW.

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.

4.3.1 Test Method

The conducted method were used to measure the carrier frequency separation according to ANSI
C63.10:2013 Section 7.8.2, frequency hopping system in Sect. 7.8.3, and time of occupancy in Sect. 7.8.4.
The measurement was performed with the EUT set to hop to channel frequencies. Results indicated below.

Test Setup:

Spectrum
Analyzer or EUT
Power Meter

Report Number: 31962289.001 Page 27 of 65
EUT: Halo Band
Model: COX87E
Report Date:11/8/2019
FCCID: 2AP7T-3526



A TUV Rheinland

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

Hopping Frequency Requirements

4.3.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 4: Frequency Hopping Requirements

Average Occupancy Time

Packet P”'S(emvs‘;idth # ?cf fé‘s')ses AV‘EI'mTS;me Limit (ms) Result
DH1 0.3845897 32 123.068704 <400 -276.931296
DH3 1.633846 13 212.39998 <400 -187.60002
DH5 2.884615 10 288.4615 <400 -111.5385

2-DH1 0.388435897 31 120.4151281 <400 -279.584872

2-DH3 1.663423 16 266.14768 <400 -133.85232

2-DH5 2.887949 10 288.7949 <400 -111.2051

3-DH1 0.388025641 32 124.1682051 <400 -275.831795

3-DH3 1.635962 13 212.67506 <400 -187.32494

3-DH5 2.890962 10 289.0962 <400 -110.9038

Note: The dwell time in each channel must be less than 0.4 seconds. The total time for 79 hopping
channels is 31.6 seconds. To determine the average dwell time, the frequency 2441MHz was sample in
3.16 second, an 1/10'" of the total 79 hopping channels dwell time.

Minimum Channel Separation

Package S:Ezfrrz);tri]gn Ba-{]\évv?“gm Ti r?:|tzc()l(<jll-3| 2 Result
(kHz)
il 994.5 >616.00 Pass
DH3 1023 >631.00 Pass
DHS 1002 >643.00 Pass
ZaliC 991.5 >904.00 Pass
2-DH3 999 >889.33 Pass
2-DH5 1032 >908.67 Pass
3-DHI 1009.5 >900.67 Pass

Report Number: 31962289.001
EUT: Halo Band

Model: COX87E

Report Date:11/8/2019
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3-DH3 1012.5 >896.67 Pass

3-DH5

960 >898.67 Pass

Note 1: The EUT was hopping randomly all 79 operating channels. The channel separation was
measured at the middle channel, 2441 MHz. Two-Third of the highest 20dB bandwidth was used.

Note 2: For 20 dB Occupied Bandwidth plot, refer to Section 5.2 of this test report.

Minimum Number of Channels

Range : .
(2402MHz -2480MH2) Min. Channel Limit Result
9 15 Pass

Note: Both BDR and EDR used the same number of hopping channels. All packet types were tested

@ -
I f“ LA I b e
o e e A
Plot 13. Pulse Width for 3-DH5
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Plot 14. Number of Pulses in 3.16 sec for 3-DH5
Note: There are 10 pulses in 3.16 seconds.
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Plot 15. Hopping Separation for DH1
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Plot 16. Hopping Separation for 2-DH1
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Plot 17. Hopping Separation for 3-DH5
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Hopping Frequency Requirements
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Plot 18. Number of Operating Channels (79)
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4.4 Out of Band Emissions: Non-Restricted Bands

Any frequency outside the band of 2400 MHz to 2483.5 MHz, 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. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under the regulation, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. ; CFR 47 Part 15.247(d) and RSS 247 Sect.
5.5.

4.4.1 Test Method

Conducted measurements per ANSI C63.10-2013 Sections 6.10, 11.11, 14.3.3 were used to measure the
undesirable emission requirement in non-restricted bands. The measurement was performed with
modulation. The measurement was conducted from 30MHz to 26.5GHz on 3 channels in each mode on the
EUT. Reference level was established on the channel with highest measured PSD (2480MHz/1Mbps and
2402MHz/2Mbps) as stated in ANSI C63.10-2013 Section 11.11.2. Band edge tests were conducted on the
low and high channel of each mode. The worst case measurement of each mode is recorded in this report.

Test setup:

Spectrum
Analyzer EUT

4.4.2 Results
As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).
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Out of Band Emissions: Non-Restricted Bands

Table 5: Band Edge Requirements — Test Results

Non-Restricted Frequency Band Edge Emissions
Operating .
Package/ Measured Limit Frequency
Band Edge Freqg. Result
Power (MH2) (dBc) (dBc) (MHz)
Low 2402 33.74 20 2387.046 Pass
DH3
High 2480 34.24 20 2486.426 Pass
Low 2402 34.77 20 2394.615 Pass
2DH3
High 2480 34.04 20 2488.506 Pass
Low 2402 34.27 20 2398.640 Pass
3DH3
High 2480 34.20 20 2497.461 Pass
Note 1: The stated limits for 20 dBc are relative to each individual output per KDB 662911 Method.
The worst case of each data rate is recorded.
Note 2: Worse case package was tested for each data rate
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L

Plot 19. DH3 2402MHz Lower Band edge

Report Number: 31962289.001
EUT: Halo Band

Model: COX87E

Report Date:11/8/2019

Page 34 of 65

FCCID: 2AP7T-3526



A

UV Rheinland Out of Band Emissions: Non-Restricted Bands

5015 Brandin Ct, Fremont, CA 94538 USA
Tel: (925) 249-9123, Fax: (925) 249-9124

@

Fef 41.4 dBm *Att 30 dB *SUT 30 ms

orrder  11]4 ap

AR
:

Plot 20. DH3 2480MHz Upper Band Edge

® REW 100 kit
Ref 41.4 dBm “Att 30 dB “SWT 30 ms
crrfer 11]a ar ™ R |
I | =
R
[
Lo
B )} \]
FYTOI PRV DTE R PYAPRET PR ST SR IR (Y WY A9 L ok Nk J.il‘l L‘
e Loy ¥
boa
Start 2.38 GHz 2.4 MHz/ Stop 2.404 GHz
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Plot 23. 3DH3 2402MHz Lower band Edge
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Plot 25. DH3 2402MHz, 30MHz-26.5GHz Spurious
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Plot 26. DH3 2441MHz, 30MHz-26.5GHz Spurious
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Plot 27. DH3 2480MHz, 30MHz-26.5GHz Spurious
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Plot 29. 2DH3 2441MHz, 30MHz-26.5GHz Spurious
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Plot 30. 2DH3 2480MHz, 30MHz-26.5GHz Spurious
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Plot 31. 3DH3 2402MHz, 30MHz-26.5GHz Spurious
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Plot 32. 3DH3 2441MHz, 30MHz-26.5GHz Spurious
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Plot 33. 3DH3 2480MHz, 30MHz-26.5GHz Spurious
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4.5 Out of Band Emissions: Restricted Band Edge

Transmitter spurious emissions are emissions outside the frequency range of the equipment when the
equipment is in transmitting mode; per requirement of CFR47 15.205, 15.209, 15.247(d), RSS-247 Sect.
5.5, RSS-GEN Sect. 8.9 and 8.10.

4.5.1 Test Method

Radiated measurements per ANSI C63.10-2013 Section 6.10.5 were used to measure the undesirable
emission requirement in restricted bands. Peak points were found and RMS Average was taken for each
point found. The measurement was performed with modulation. This test was conducted on the upper and
lower most channels in each worse case mode on the EUT. The worst case measurement of each channel
is recorded in this report. All channels were tested at highest power settings.

Test Setup
I 1
4 im »
Antenna I
Cable to :
measurement !
equipment : Rotating
; non-conductive

table

DuT —\ |
Conductive L
ground plane -X.
1.5m

The DUT was stimulated by manufacturer provided test software that is not available to the end user.
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Out of Band Emissions: Restricted Band Edge

4.5.2 Test Results

Table 6: Transmit Spurious Emission at Restricted Band Edge Requirements

Test Conditions: Radiated Measurement, Normal Temperature and Voltage

Lower Restricted Band Edge

Detector

G| Mg | AN | GBI | iy | Maran | Resus
2338.436 3DH3 2402 Average 33.38 54 20.62 Pass
2370.638 3DH3 2402 Peak 46.03 74 2797 Pass
2262.370 3DH3 Hopping 2402 Average 32.23 54 21.77 Pass
2379.601 3DH3 Hopping 2402 Peak 46.32 74 27.68 Pass
Upper Restricted Band Edge
ey | wee || e | | L o | e
2598.857 3DH3 2480 Average 34.17 54 19.83 Pass
2567.350 3DH3 2480 Peak 47.92 74 26.08 Pass
2740.035 3DH3 Hopping 2480 Average 34.29 54 19.71 Pass
2558.768 3DH3 Hopping 2480 Peak 47.5 74 26.5 Pass

Note: All restricted band edge tests were performed at full power. Worse case (3DH3) reported
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Plot 34. Lower Restricted Band Edge, 2402MHz, 3DH3
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Plot 35. Lower Restricted Band Edge, 2402MHz, 3DH3, Hopping
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Plot 36. Upper Restricted Band Edge, 2480MHz, 3DH3
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Plot 37. Upper Restricted Band Edge, 2480MHz, 3DH3, Hopping
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4.6  Transmitter Spurious Emissions

Transmitter spurious emissions are emissions outside the frequency range of the equipment when the
equipment is in transmitting mode; per requirement of CFR47 15.205, 15.209, 15.247(d), RSS GEN Sect.
8.9 and 8.10.

4.6.1 Test Methodology

4.6.1.1 Preliminary Test

A test program that controls instrumentation and data logging was used to automate the preliminary RF
emission test procedure. The frequency range of interest was divided into sub-ranges to yield a frequency
resolution of approximately 120 kHz and provide a reading at each frequency for no more than 12° of
turntable rotation. For each frequency sub-range the turntable was rotated 360° while peak emission data
was recorded and plotted over the frequency range of interest in horizontal and vertical antenna
polarization’s.

Preliminary emission profile testing was performed inside the anechoic chamber. The EUT was placed on
a 1.0m x 1.5m non-conductive table 80cm (<1 GHz) and 150cm (>1 GHz) above the floor. The EUT was
positioned as shown in the setup photographs. The receiving antenna was placed at a distance of 3m at a
height of 1 — 4m. Measurement equipment was located outside of the chamber < 1GHz frequency range.

4.6.1.2 Final Test

For each frequency measured, the peak emission was maximized by manipulating the receiving antenna
from 1 to 4 meters above the ground plane and placing it at the position that produced the maximum signal
strength reading. The turntable was then rotated through 360° while observing the peak signal and placing
the EUT at the position that produced maximum radiation. The six highest emissions relative to the limit
were measured unless such emissions were more than 20 dB below the limit. If less than six emissions are
within 20 dB of the limit, than the noise level of the receiver is measured at frequencies where emissions
are expected. Multiples of all oscillator and microprocessor frequencies were also checked.

Final testing was performed on an NSA compliant test site. The EUT was placed on a 1.0m x 1.5m non-
conductive table 80cm (<1 GHz) and 150cm (>1 GHz) above the ground plane. The placement of EUT and
cables were the same as for preliminary testing and is shown in the setup photographs.

The final scans performed on the highest power measured, for three operating channels: 2402 MHz, 2441
MHz, and 2480 MH. Worse case operating mode reported.

4.6.1.3 Deviations

None.
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4.6.2 Transmitter Spurious Emission Limit

The spurious emissions of the transmitter shall not exceed the values in CFR47 Part 15.205, 15.209: 2018
and RSS Gen Sect. 8.9, 8.10: 2018.

Measurement

Frequency (MHz) Field strength distance
(microvolts/meter) (meters)

0.009-0.490. ..ttt eeenenennnnn 2400/F (kHz) 300
0.490-1.705 . ¢ it i ittt iieeeeennn 24000/F (kHz) 30
1.705-30.0. ettt eneeneennnn 30 30
B0=88 . ittt it e e e e e e 100 ** 3
B8 =20t ittt et ettt et e 150 ** 3
216=960 .t ittt e e e e e e e 200 ** 3
Above 960 . ...ttt ettt e e 500 3

All harmonics and spurious emission which are outside of the restricted band shall be 20 dB below the in-
band emission.
Sample Calculation

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and
Antenna Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBuV/m) = FIM - AMP + CBL + ACF

Where: FIM = Field Intensity Meter (dBuV)
AMP = Amplifier Gain (dB)
CBL = Cable Loss (dB)
ACF = Antenna Correction Factor (dB/m)

dBuV /m

Ww/m=10 2

4.6.3 Test Results

The final measurement data was taken under the worst case operating modes, configurations, and/or cable
positions. It also reflects the results including any modifications and/or special accessories listed in
Sections 1.4 and Test Plan.

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s). Worse
case modes are provided below
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Frequency QuasiPeak Limit Margin | Height | Pol | Azimuth | Corr.
(MHz) (dBuV/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)
30.387407 14.81 40.00 25.19 260.0 | H -53.0 -6.9
51.819560 3.59 40.00 36.41 178.0 [ H 99.0 -18.1
121.642920 10.30 43,51 33.22 336.0 [ H -54.0 -10.8
268.204080 9.02 46.00 36.98 3500 | H -56.0 -11.8
766.618320 16.98 46.00 29.02 178.0 | V 133.0 -3.9
922.894120 18.58 46.00 27.42 151.0 | H 35.0 -1.1

80T
70+
B0+
FCC15.QP

50+

Level in dBuV/m
In
o

30t

209
¢ 2
10 2 *
¢
0+ t t +—t t t t t t t +—+ i
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Plot 38. 30-1000MHz, 2402 MHz, 3DH3
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Frequency QuasiPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) (dBpVv/m) (dB) (cm) (deg) (dB/m)
32.257560 12.77 40.00 27.23 336.0 | H 98.0 -8.3
63.099000 5.08 40.00 34.92 204.0 | V 127.0 -17.1
115.116920 10.84 43.51 32.68 3370 | V -10.0 -11.1
268.794560 9.13 46.00 36.87 283.0 | V -97.0 -11.8
501.074200 11.43 46.00 34.57 207.0 | H -162.0 -7.8
925.776360 18.65 46.00 27.35 286.0 | V 190.0 -1.0

80T

70+

60+

FCCA5.QP

£ 50+
>
& ,—‘
Z 40
2
3

30t

20+ *

I

104 * . *

L 4
0 t t t +—t t t t t t t +—t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Plot 39. 30-1000MHz, 2441 MHz, 3DH3
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Frequency QuasiPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) (dBuVv/m) (dB) (cm) (deg) (dB/m)
30.751670 14.35 40.00 25.65 205.0 | V 170.0 -7.2
60.343600 4.81 40.00 35.19 150.0 | H -96.0 -17.1
88.086400 2.04 43.52 41.48 231.0 | H 82.0 -19.9
116.276960 11.03 43.51 32.48 336.0 | V -100.0 -11.0
418.098080 12.40 46.00 33.60 150.0 | H 25.0 -9.1
930.057680 18.56 46.00 27.44 178.0 | H -113.0 -0.7

80T
70+
60+
FCCA5.QP
g 50T
:% 1
2 40 [
T
3
30+
209 ‘
0 ¢ ¢
L 4
0 LS t t t + +—t |
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency in Hz
Plot 40. 30-1000MHz, 2480MHz, 3DH3
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Transmitter Spurious Emissions

Frequency MaxPeak Average Limit Margin | Height Pol Azimuth Corr.
(MHz) (dBpVv/m) | (dBpV/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)
5961.059000 43.45 74.00 30.55 128.0 | V 40.0 -12.2
5961.059000 31.00 54.00 23.00 128.0 | V 40.0 -12.2
7361.034000 30.45 54.00 23.55 170.0 | V 154.0 -10.4
7361.034000 43.10 74.00 30.90 1700 | V 154.0 -10.4
9668.983500 46.59 74.00 27.41 1000 ([ H 10.0 -6.0
9668.983500 33.97 54.00 20.03 1000 [ H 10.0 -6.0

10540.550000 46.60 74.00 27.40 200.0 | H 1.0 -5.1

10540.550000 33.73 54.00 20.27 200.0 | H 1.0 -5.1

14637.510000 50.50 74.00 23.50 200.0 | H 180.0 1.7

14637.510000 37.26 54.00 16.74 200.0 | H 180.0 1.7

17968.650000 40.05 54.00 13.95 250.0 | V -180.0 5.6

17968.650000 52.95 74.00 21.05 250.0 | V -180.0 5.6

a0
85
80
75 FCC.15..Pk
70
65
£
3 60
S 55
£ o
S 50 L 4
- L X 4
45 $ e
40
35
301
251
20+ } } } ' t —t—t |
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Frequency in Hz

Plot 41. 1-18GHz, 2402MHz, 3DH3
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Transmitter Spurious Emissions

Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVv/m) [ (dBuV/m) [ (dBuV/m) (dB) (cm) (deg)
5979.174000 44.01 74.00 29.99 250.0 | V -64.0 -12.2
5979.174000 31.21 54.00 22.79 250.0 | V -64.0 -12.2
6848.769000 43.47 74.00 30.53 194.0 | V -123.0 -11.6
6848.769000 30.79 54.00 23.21 194.0 | V -123.0 -11.6
9598.312500 33.69 54.00 20.31 100.0 | H -126.0 -6.2
9598.312500 46.79 74.00 27.21 100.0 | H -126.0 -6.2

10558.506000 33.71 54.00 20.29 180.0 | H -79.0 -5.1

10558.506000 46.88 74.00 27.12 180.0 | H -79.0 -5.1

14763.767000 50.76 74.00 23.24 250.0 | V -34.0 1.6

14763.767000 37.67 54.00 16.33 250.0 | V -34.0 1.6

17923.415500 52.60 74.00 21.41 250.0 | V -60.0 5.4

17923.415500 39.53 54.00 14.47 250.0 | V -60.0 5.4

a0
85
80
75 FCC.15.Pk
70
65
E
3 60
o
c 58 74
g .
-
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35
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Plot 42. 1-18GHz, 2441MHz, 3DH3
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Transmitter Spurious Emissions

Frequency MaxPeak Average Limit Margin | Height Pol Azimuth Corr.
(MHz) (dBpVv/m) | (dBpV/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)
5413.889500 30.14 54.00 23.86 178.0 | V -96.0 -12.6
5413.889500 43.40 74.00 30.60 178.0 | V -96.0 -12.6
6752.962500 43.75 74.00 30.25 181.0 | V -123.0 -11.5
6752.962500 30.42 54.00 23.58 181.0 | V -123.0 -11.5
9450.130500 46.60 74.00 27.40 250.0 | V 134.0 -6.5
9450.130500 34.07 54.00 19.93 250.0 | V 134.0 -6.5

10550.600500 33.46 54.00 20.54 250.0 | V 24.0 -5.1

10550.600500 46.30 74.00 27.70 250.0 | V 24.0 5.1

14695.474000 50.34 74.00 23.66 250.0 | V -157.0 1.8

14695.474000 37.64 54.00 16.36 250.0 | V -157.0 1.8

17958.808500 52.78 74.00 21.22 250.0 | V -180.0 5.6

17958.808500 39.85 54.00 14.15 250.0 | V -180.0 5.6
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Plot 43. 1-18GHz, 2480MHz, 3DH3
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Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuv/m) | (dBuv/m) | (@Bpv/im) | (dB) (cm) (deg) (dB/m)
24860.301250 48.95 74.00 25.05 1250 | V -5.0 12.1
24860.301250 35.95 54.00 18.05 1250 | V -5.0 12.1
26115.657500 50.48 74.00 23.52 126.0 | V -33.0 135
26115.657500 37.34 54.00 16.66 126.0 | V -33.0 13.5

Levelin dBuV/m
- - nMoN W ow s
n o @& © o & @ B
e e S o T B I e S S e

18 19 20 21 22 23 24 25 26 2B.5
Frequency in GHz

Plot 44. 18-26GHz, 2402MHz, 3DH3
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Transmitter Spurious Emissions

Level in dBpv/m
=
>

19 20 21 22 23 24 25
Frequency in GHz

26 265

Plot 45. 18-26GHz, 2441MHz, 3DH3

Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVv/m) [ (dBuV/m) [ (dBuV/m) (dB) (cm) (deg) (dB/m)

24892.815625 36.07 54.00 17.93 126.0 | V -104.0 12.1
24892.815625 49.46 74.00 24.54 126.0 | V -104.0 12.1
26278.040000 37.48 54.00 16.52 126.0 | V 180.0 13.7
26278.040000 50.48 74.00 23.52 126.0 | V 180.0 13.7
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Frequency MaxPeak Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpVv/m) | (dBpV/m) | (dBuVv/m) (dB) (cm) (deg) (dB/m)

25661.468750 49.25 74.00 24.75 1550 | V -144.0 13.0
25661.468750 36.20 54.00 17.80 1550 [ V -144.0 13.0
26248.926875 50.23 74.00 23.77 1250 ( H -42.0 13.6
26248.926875 37.39 54.00 16.61 1250 ( H -42.0 13.6
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Plot 46. 18-26GHz, 2480MHz, 3DH3
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4.7 AC Conducted Emissions

Testing was performed in accordance with ANSI C63.4: 2014. These test methods are listed under the
laboratory’s A2LA Scope of Accreditation.

This test measures the levels emanating from the EUT’s AC input port, thus evaluating the potential for the
EUT to cause radio frequency interference to other electronic devices.

The AC conducted emissions of equipment under test shall not exceed the values in CFR47 Part 15.207:
2018 and RSS- GEN Sect. 8.8: 2018.

4.7.1 Test Methodology

A test program that controls instrumentation and data logging was used to automate the AC Power Line
Conducted emission test procedure. The frequency range of interest was divided into sub-ranges such as
to yield a frequency resolution of 9 kHz. Each phase and neutral of the AC power line were measured with
respect to ground. Measurements were performed using a set of 50uH / 50Q LISNs.

Testing is performed in Lab 2. The setup photographs clearly identify which site was used. The vertical
ground plane used in the semi-anechoic chamber is a 2m x 2m solid aluminum frame and panel, and it is
bonded to the horizontal ground plane.

In the case of tabletop equipment, the EUT is placed on a 1.0m x 1.5m non-conductive table 80cm above
the ground plane and 40cm from a vertical ground reference plane. The rear of the EUT was positioned
flush with the backside of the table and directly over the LISNs. The power and I/O cables were routed
over the edge of the table and bundled approximately 40cm from the ground plane. Support equipment was
powered from a separate LISN.

4.7.1.1 Deviations

There were no deviations from this test methodology.

4.7.2 Test Results
As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 7: AC Conducted Emissions — Test Results

Test Conditions: Conducted Measurement at Normal Conditions only
AC Power: 120 Vac/60 Hz Configuration: Tabletop
Configuration Frequency Range Test Result
Line 1 (Hot) 0.15 to 30 MHz Pass
Line 2 (Neutral) 0.15 to 30 MHz Pass
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Live Line
Frequency | oyasipeak | Averaae Limit Marain . Corr.
(MHz) (dBuv) (dBuv) (dBuv) (dB) e (dB)
0.181213 23.44 54.3 30.85 L1 10
0.181213 43.55 64.32 20.77 L1 10
0.248447 20.68 51.57 30.89 L1 9.8
0.248447 38.69 61.61 22.92 L1 9.8
0.314479 16.23 49.62 33.39 L1 9.7
0.314479 33.92 59.66 25.74 L1 9.7
0.462475 13.23 46.59 33.36 L1 9.7
0.462475 26.26 56.6 30.34 L1 9.7
8.871193 -1.4 50 51.4 L1 9.8
8.871193 5.55 60 54.45 L1 9.8
29.872596 -4.8 50 54.8 L1 9.8
29.872596 2.51 60 57.49 L1 9.8
80T
70T
60'\ l ClassB_QPeak
2 5ol o«
z L i
£ 40T '3 * * %
© T ¢
g 3 .
20T
10T
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Neutral Line
Frequency | QuasiPeak Average Limit Margin Corr.
Line
(MHz) (dBpv) (dBuv) (dBuv) (dB) (dB)
0.217385 20.53 52.71 32.18 N 9.8
0.217385 40.25 62.74 22.49 N 9.8
0.436624 7.35 47.03 39.68 N 9.6
0.436624 25.58 57.05 31.46 N 9.6
0.873096 -0.37 46 46.37 N 9.7
0.873096 12.47 56 43.53 N 9.7
4.135321 -4.46 46 50.46 N 9.7
4.135321 3.4 56 52.6 N 9.7
7.821092 291 50 47.09 N 9.7
7.821092 11.07 60 48.93 N 9.7
19.776202 -2.51 50 52.51 N 10
19.776202 4.83 60 55.17 N 10
80T
70T
60_\ l ClassB_QPeak
S ¥
5— 501 *
a 1
£ 407 ¢ # * S ™ *
3 1
3 30“ .
20T
101 e ¢
4 ’ ‘
0 + + + + + +—t + + + + + + +—+ + + 1
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Frequency inHz
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Equipment List

5 Test Equipment Use List

5.1 Equipment List

Equipment Manufacturer Model # Serial/Inst # L (el MBI
mm/dd/yyyy | mm/dd/yyyy
Spectrum Analyzer Rohde & Schwarz FSU26.5 200050 11/20/2018 11/20/2019
EMI Receiver Rohde & Schwarz ESW44 101663-dv 07/18/2019 07/18/2020
L.I.S.N. Com-Power LI-215 192000 01/16/2019 01/16/2020
Transient Limiter Com-Power LIT-930 531582 01/16/2019 01/16/2020
Preamplifier, 9 kHz — 1 GHz Sonoma 310N 213221 01/16/2019 01/16/2020
Bilog Antenna Sunol Sciences JB3 A060502 05/27/2018 05/27/2020
Amplifier Miteq TTA1800-30-HG 1842452 01/15/2019 01/15/2020
Horn Antenna Sunol Sciences DRH-118 AD40806 03/05/2019 03/05/2020
Amplifier HP 84498 3008A01013 01/15/2019 01/15/2020
Horn Antenna RA42-K-F-B-C 020131-004 03/04/2019 03/04/2021
Amplifier Rohde & Schwarz TS-PR26 3545.7014.03 03/04/2019 03/04/2021
Amplifier Sonoma 310N 185516 N/A (See Note)
1.6 GHz Low Pass Filter K&L Microwave 8L120-X%)E;(31%-0/09135- UA691-35 N/A (See Note)
2.4GHZ Band Pass Filter Microtronics BRM50702 009 1/15/2019 1/15/2020
3.5 GHz High Pass Filter Hewlett Packard 84300-80038 820004 N/A (See Note)

Note: Equipment is characterized before use.
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6 EMC Test Plan

6.1 Introduction

This section provides a description of the Equipment Under Test (EUT), configurations, operating
conditions, and performance acceptance criteria. It is an overview of information provided by the
manufacturer so that the test laboratory may perform the requested testing.

6.2 Customer

Table 8: Customer Information

Company Name |Conde Verdon Company LLC

Address 3200 Greenfield Rd., Ste 300

City, State, Zip  |Dearborn, M1 48120,

Country US.A.

Table 9: Technical Contact Information

Name Pamela A. Jasinksi
E-mail CondeVerdonCompanyLLC@gmail.com
Phone 302-691-6440
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Equipment Under Test (EUT)

6.3 Equipment Under Test (EUT)

Table 10: EUT Specifications

Number (FVIN)

EUT Specifications

AC Input 120 VAC, 60Hz
Environment Indoor/Outdoor
Operating Temperature Range: 0 to 35 degrees C

. ) [ ] Yes and how many
Multiple Feeds: X No
Product Marketing Name (PMN) | Halo Band
Hardware Version ldentification DVT
Number (HVIN)
Firmware Version ldentification N/A

Bluetooth Radio

Operating Mode

BDR and EDR

Transmitter Frequency Band

2402 MHz to 2480 MHz

Operating Bandwidth

1 MHz

Max. Power Output 9.69 dBm
Antenna Type Chip antenna
Antenna Gain -2.2 dBi

Modulation Type

GFSK, n/4-DQPSK and 8DPSK

Data Rate

1 Mbps, 2Mbps, and 3Mbps

Note: 1. This report only documents the radio characteristics for 2402 - 2480 MHz bands.
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Table 11: Interface Specifications

Cabled with Maximum Metallic (M),
Interface Type what tvpe of Is the cable potential Coax (C), Fiber
cab)IIS’P shielded? length of the (F), or Not
' cable? Applicable?
USB (used for data .
communication) USB X No X Metric:3m | XIM
Note: These USB cables were use for test purposes only.
Table 12: Supported Equipment
Equipment | Manufacturer Model Serial Used for
- Setup EUT operating channel
Laptop HP Pavilion N/A & Conducted Emission Test
Note:

Table 13: Description of Sample used for Testing
Device Serial RF Connection CFRA47 Part 15.247
Radiated Emissions
Conducted Emissions
Halo Band N/A . . Transmit Power, Occupied
Direct via SMA Bandwidth, Out of Band Emission,
Connection ; .
Hopping Requirement

Integrated Antenna

Table 14: Description of Test Configuration used for Radiated Measurement.

. Setup Photo Setup Photo Setup Photo
Device Antenna Mode (X-Axis) (Y-Axis) (Z-Axis)
Bluetooth Module Folded Transmit EUT Upright N/A N/A
Monopole
Note:
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6.4 Test Specifications
Testing requirements

Table 15: Test Specifications

Emissions and Immunity

Standard Requirement
CFR 47 Part 15.247: 2019 All
RSS-247 Issue 2, 2017 All

END OF REPORT
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