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Informacién Comercial

Nombre comercial del equipo

Codigo Descripcion
929001180642 Philips HUE Bridge EU
929001180601 Philips HUE Bridge EU

Fabricante: Signify (China) Investment Co., Ltd.

Importador o representante en Chile: SIGNIFY CHILENA S.A.
Domicilio: El Bosque Norte 0211, Las Condes - Santiago
Correo electréonico de contacto: tomas.aragona@signify.com

Sitio Web: philips-hue.com/es-cl

Caracteristicas técnicas

Tipo de equipo Controlador inteligente

Marca Hue

Modelo Hue Bridge EU 6 3241312018A
Modulo ATMEL ATSAMR21

Tecnologia o modulacién | QPSK

Frecuencias ZigBee: 2405 - 2475MHz
Ganancia de antena (dBi) | 1.7 dBi

P.I.R.E. (EIRP) ZigBee: 52,84 mW (17,23 dBm)

Declaraciéon de conformidad

“El equipo previamente individualizado cumple con las disposiciones establecidas en la
Norma Técnica de Equipos de alcance reducido, aprobada por la resolucion exenta N°
1.985, de 2017, de la Subsecretaria de Telecomunicaciones.”

Firma del Importador/Responsable: L
,/f*\\j‘éa/\
Nombre de quien firma: Tomas Aragona jl )

Cargo: Representante Legal



DE:

Gobierno de Chile

ANT.:

Oficio N2 3431 /2024
Santiago, 19 de marzo de 2024

Exp. 2024005726

DO N° 105631/ F44

1. Ingreso SUBTEL N° 31.972 de 06.03.2024.
2. Resolucion Exenta N° 1985 de 2017, y sus

modificaciones, de la Subsecretaria de

Telecomunicaciones.

. Resolucion Exenta N° 3.103 de 2012, de la

Subsecretaria de Telecomunicaciones.

. Resolucion Exenta N°470 de 13/02/2013, que

faculta a los Jefes de Division y Departamento
para firmar "Por orden del Subsecretario de
Telecomunicaciones" y delega las facultades que
indica.

MAT.: Certifica equipo de alcance reducido.

SUBSECRETARIA DE TELECOMUNICACIONES

MBSERVICES.

De acuerdo a la informacion proporcionada por documento de ANT. 1), esta Subsecretaria de Estado
extiende el presente certificado para operar dentro del pais, condicionado al estricto cumplimiento de
lo senalado en letras j.1) y e) del articulo 1° de la norma senalada en ANT. 2):

- Tipo de Equipo : Hue Bridge

- Marca : HUE.

- Modelo :3241312018A
- Fabricante

- Frecuencias de operacion
- Potencia maxima radiada
- Restricciones de uso

de frecuencias.

: Signify (China) Investment Co., Ltd.

: ZigBee: 2405 — 2475MHz

: ZigBee: 52,84 mW (17,23 dBm).

: Estos equipos deben emplear técnicas que permitan la comparticion

El incumplimiento de lo dispuesto por el presente certificado, serd sancionado de acuerdo a las
disposiciones legales vigentes. Estos equipos no deberan provocar interferencias a servicios de
concesionarias de telecomunicaciones y no estardn protegidos respecto de interferencias que

eventualmente puedan recibir.

Saluda atentamente a Ud.,
Por orden del Subsecretario de Telecomunicaciones

DISTRIBUCION:

MBservices, laboratorio@mbservices.cl
Oficina de Partes.

Alex Gallardo Duarhtt
Jefe Division Fiscalizacion (S)
19 de mar. de 2024 / 2:33:18 PM

FIRMA\/

ELECTRONICA
SUBSECRETARIADE

FLC MAvVJ LTT
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FCC Test Report

Equipment : Philips HUE Bridge 2.1

Brand Name : PHILIPS

Model No. : 3241312018A

FCCID : 2AGBW3241312018AX

Standard : 47 CFR FCC Part 15.247

Frequency : 2400 MHz - 2483.5 MHz

FCC Classification : DTS

Function : [X] Point-to-multipoint; [_| Point-to-point
Applicant / : Philips Lighting(China) Investment Co., Ltd.
Manufacturer Building 9, Lane 888, Tianlin Road, Minhang District,

Shanghai 200233 China

The product sample received on Jun. 06, 2016 and completely tested on Jun. 22, 2016. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance with
the procedures given in ANSI C63.10-2013 and shown compliance with the applicable technical
standards.

The test results in this report apply exclusively to the tested model / sample. Without written

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except in
full.

Reviewed by:

’ @5

/
~T N
s 7 ' F _' Testing Laboratory
/&j/‘\.*“-ﬂ ﬁﬂf{ T

Kevin Liang / Assista\r‘itj!anager
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Report No. : FR651210AZ

Summary of Test Result

Conformance Test Specifications

Report

Ref. Std.

Clause | Clause Description Measured Limit Result
1.1.2 15.203 |Antenna Requirement Antennq connector FCC 15.203 Complied
mechanism complied
3.1 15.207 |AC Power-line [dBuV]: 0.4554350MHz FCC 15.207 Complied
Conducted Emissions 26.03(Margin 20.75dB) - AV
30.02(Margin 26.76dB) - QP
3.2 15.247(a) | DTS Bandwidth Refer as Appendix A >500kHz Complied
3.3 15.247(b) | Fundamental Emission |Refer as Appendix B Power [dBm]:30 Complied
Output Power
34 15.247(e) | Power Spectral Density |Refer as Appendix C PSD Complied
[dBm/3kHZz]:8
3.5 15.247(d) | Test Result of Non-Restricted Bands: Non-Restricted Complied
Transmitter Radiated 2399.96 MHz: 39.25 dB Bands:> 20 dBc
Bandedge Emissions Restricted Bands Bands: FCC
[dBuV/m at 3m]: 2483.94MHz | 15.209
50.69 (Margin 3.31 dB) - AV
61.08 (Margin 12.92 dB) - PK
3.6 15.247(d) | Transmitter Radiated Restricted Bands Non-Restricted Complied

Unwanted Emissions

[dBuV/m at 3m]: 7320.00 MHz
51.68 (Margin 2.32dB) - AV

Bands:> 20 dBc
Restricted Bands:

61.76 (Margin 12.24dB) - PK |FCC 15.209
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Revision History

Report No. Version Description Issued Date

FR651210AZ Rev. 02 Initial issue of report Jul. 18, 2016
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1 General Description
1.1 Information

1.1.1 RF General Information

Band Mode BWch (MHz) Nss-Min Nant
24G Zigbee 5 1 1

Note:

. 2.4G is the 2.4GHz Band (2.4-2.4835GHz).

Zigbee using QPSK modulation for DTS digital modulation.
BWch is the nominal channel bandwidth.

Nss-Min is the minimum number of spatial streams.

Nant is the number of outputs.

* * & ¢

1.1.2 Antenna Information

Antenna Category

X |Integral antenna (antenna permanently attached)

XI Temporary RF connector provided

[ ] No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

[] |External antenna (dedicated antennas)

[] Single power level with corresponding antenna(s).

[ ] Multiple power level and corresponding antenna(s).

[ 1 RF connector provided
[] Unique antenna connector. (e.g., MMCX, U.FL, IPX, and RP-SMA, RP-N type...)
[] Standard antenna connector. (e.g., SMA, N, BNC, and TNC type...)

Antenna General Information

No. Ant. Cat. Ant. Type Gain (gg;)
1 Integral printed PIFA 1.7
SPORTON INTERNATIONAL INC. Page No. :50f28
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1.1.3 Type of EUT

Identify EUT

EUT Serial Number N/A

Presentation of Equipment |[] Production ; [X] Pre-Production ; [] Prototype

Type of EUT

X | Stand-alone
[] |Combined (EUT where the radio part is fully integrated within another device)

Combined Equipment - Brand Name / Model No.:

[] [Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:

] | Other:

1.1.4 Mode Test Duty Cycle

Operated Mode for Worst Duty Cycle

XI Operated test mode for worst duty cycle

Test Signal Duty Cycle (x) Power Duty Factor
[dB] - (10 log 1/x)
XI 100.00% - Zigbee 0.00

1.1.5 EUT Operational Condition

Supply Voltage X AC mains [] DC

Type of DC Source X External AC adapter [[] From Host System |[] Battery
SPORTON INTERNATIONAL INC. Page No. - 6 0of 28
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1.2 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:
¢+ 47 CFRFCC Part 15

ANSI C63.10-2013

*
. FCC KDB 558074 D01 v03r05
*

FCC 15.247

1.3 Testing Location Information

Testing Location

K |HWAYA ADD 200.502, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District, Taoyuan City, Taiwan,
TEL 886-3-327-3456 FAX 886-3-327-0973
Test Condition Test Site No. Test Engineer Test Environment Test Date
AC Conduction CO04-HY Daniel 21.5°C /55% 22/06/2016
RF Conducted THO1-HY Howard 23.5°C / 65% 14/06/2016
Radiated 03CHO03-HY Jeff 19.6°C /61% 14/06/2016
Test site registered number [ 553509 ] with FCC.
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1.4 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty
Test Item Uncertainty
AC power-line conducted emissions +2.3dB
Emission bandwidth, 6dB bandwidth +0.6 %
RF output power, conducted 10.1 dB
Power density, conducted 10.6 dB
Unwanted emissions, conducted 9 -150 kHz +0.4 dB
0.15-30 MHz +0.4 dB
30 — 1000 MHz +0.6 dB
1-18 GHz +0.5 dB
18 — 40 GHz +0.5dB
40— 200 GHz N/A
All emissions, radiated 9-150 kHz +2.5dB
0.15-30 MHz +2.3dB
30 — 1000 MHz +2.6 dB
1-18 GHz +3.6 dB
18 —40 GHz +3.8 dB
40 — 200 GHz N/A
Temperature +0.8 °C
Humidity 15 %
DC and low frequency voltages 1+0.9%
Time 1.4 %
Duty Cycle 0.6 %
SPORTON INTERNATIONAL INC. Page No. : 80f28
TEL : 886-3-327-3456 Report Version : Rev. 02

FAX : 886-3-327-0973



SPORTON LAB.

FCC Test Report

Report No. : FR651210AZ

2

Test Configuration of EUT

2.1 Test Channel Mode
Test Software Version PUTTY
BWch . Ch. Power
Band Mode (MHz) Nss-Min Nant (MHz) Range Setting
24G Zigbee 5 1 1 2405 L 6
24G Zigbee 5 1 1 2440 8
24G Zigbee 5 1 1 2475 H 13
Abbreviation Explanation
Band Mode BWch Nss-Min | Nant Ch. Range Test Abbreviation
(MHz) (MHz) c
ond.
2.4G Zigbee, 5 1 2405 L TN,VN 2.4G;Zigbee;5;1;1;2405;TN,VN
Note:
¢ Test range channel consist of L (Low Ch.), M (Middle Ch.), H (High Ch.), S (Single Ch).
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2.2 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Iltem AC power-line conducted emissions

Condition AC power-line conducted measurement for line and neutral
Test Voltage: 120Vac / 60Hz

Operating Mode Operating Mode Description

1 Transmit Mode

The Worst Case Mode for Following Conformance Tests

Tests Iltem DTS Bandwidth, Fundamental Emission Output Power, Power Spectral Density,
Emissions in Non-restricted Frequency Bands

Test Condition Conducted measurement at transmit chains

The Worst Case Mode for Following Conformance Tests

Tests ltem Emissions in Restricted Frequency Bands

Test Condition Radiated measurement

[ ] EUT will be placed in fixed position.

X EUT will be placed in mobile position and operating multiple positions. EUT
User Position shall be performed three orthogonal planes.

[ ] EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions.

Operating Mode < 1GHz |[X] 1. Transmit Mode

X Plane Y Plane Z Plane

Orthogonal Planes of
EUT

il

Worst Planes of EUT
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2.3 Accessories and Support Equipment
Accessories
Brand Name  [Ten Pao [Model Name ~ |S005BMM0500100
AC Adapter |Power Rating I/P:100-240Vac, 300 mA, O/P: 5 Vdc,1000 mA
Power Cord 1.5 meter, non-shielded cable, w/o ferrite core
Category CATS |In/Out door ‘ -
RJ45 Cable .
Power Cord 1 meter, non-shielded cable
Support Equipment - AC Conduction and Radiated emission
No. Equipment Brand Name Model Name FCC ID.
1 - - -
Support Equipment - Conducted
No. Equipment Brand Name Model Name FCC ID.
1 Notebook DELL E5540 DoC
2 Adapter for NB DELL HAG65NM130 DoC
SPORTON INTERNATIONAL INC. Page No. : 11 0f 28
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2.4 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test

AC Mains

2

Adapter

Power Box

EUT

1.DC Power Line,1.5m,Non-Shielding
2.AC Power Line,2m,Non-Shielding

Test Setup Diagram - Radiated Test

AC Mains

2

Adanter

Power Box

EUT

1.DC Power Line,1.5m,Non-Shielding
2.AC Power Line,2m,Non-Shielding
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3 Transmitter Test Result
3.1 AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm of the frequency.

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

= Refer as ANSI C63.10-2013, clause 6.2 for AC power-line conducted emissions.

3.1.4 Test Setup

AC Power-line Conducted Emissions

)z,
r
///
cm
) Bonced o Grounplane -
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3.1.5 Test Result of AC Power-line Conducted Emissions

Refer as Appendix |
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3.2 DTS Bandwidth
3.2.1 6dB Bandwidth Limit

6dB Bandwidth Limit

Systems using digital modulation techniques:

* 6 dB bandwidth = 500 kHz.

3.2.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.3 Test Procedures

Test Method

= For the emission bandwidth shall be measured using one of the options below:

X] Referas FCC KDB 558074, clause 8.1 Option 1 for 6 dB bandwidth measurement.

[] Referas FCC KDB 558074, clause 8.2 Option 2 for 6 dB bandwidth measurement.

XI Refer as ANSI C63.10, clause 6.9.1 for occupied bandwidth testing.

3.2.4 Test Setup

Emission Bandwidth

[ e

Spectrum
Analyzer

3.2.5 Test Result of Emission Bandwidth
Refer as Appendix A
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3.3 Fundamental Emission Output Power

3.3.1 Fundamental Emission Output Power Limit

Maximum Peak Conducted Output Power or Maximum Conducted Output Power Limit

= 2400-2483.5 MHz Band:

* If Gyx <6 dBi, then Pgy < 30 dBm (1 W)

= Point-to-multipoint systems (P2M): If Gx > 6 dBi, then Poy = 30 — (G1x — 6) dBm

= Point-to-point systems (P2P): If Gx > 6 dBi, then Pg,; = 30 — (G1x — 6)/3 dBm

= Smart antenna system (SAS):

- Single beam: If Grx > 6 dBi, then Pgy = 30 — (G1x — 6)/3 dBm

- Overlap beam: If Gyx > 6 dBi, then Pgy = 30 — (G1x — 6)/3 dBm

- Aggregate power on all beams: If Grx > 6 dBi, then Pgy = 30 — (G1x — 6)/3 + 8dB dBm

e.i.r.p. Power Limit:

= 2400-2483.5 MHz Band

= Point-to-multipoint systems (P2M): Pg;, < 36 dBm (4 W)

= Point-to-point systems (P2P): P, < MAX(36, [Pout + Gtx]) dBm

= Smart antenna system (SAS)

- Single beam: Pg;;, < MAX(36, Poy + Grx) dBm

- Overlap beam: Py, £ MAX(36, Poyt + Grx) dBm

- Aggregate power on all beams: Pg;, < MAX(36, [Poyt + Grx + 8]) dBm

Pout = maximum peak conducted output power or maximum conducted output power in dBm,
Gx = the maximum transmitting antenna directional gain in dBi.
Peirp = €.i.1.p. Power in dBm.

SPORTON INTERNATIONAL INC. Page No. : 16 of 28
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3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

= Maximum Peak Conducted Output Power

[] Referas FCC KDB 558074, clause 9.1.1 Option 1 (RBW = EBW method).

XI Refer as FCC KDB 558074, clause 9.1.2 Option 2 (peak power meter for VBW = DTS BW)

= Maximum Conducted Output Power

[duty cycle = 98% or external video / power trigger]

[ 1 Referas FCC KDB 558074, clause 9.2.2.2 Method AVGSA-1 (spectral trace averaging).

[] Referas FCC KDB 558074, clause 9.2.2.3 Method AVGSA-1 Alt. (slow sweep speed)

duty cycle < 98% and average over on/off periods with duty factor

[ Referas FCC KDB 558074, clause 9.2.2.4 Method AVGSA-2 (spectral trace averaging).

[] Referas FCC KDB 558074, clause 9.2.2.5 Method AVGSA-2 Alt. (slow sweep speed)

RF power meter and average over on/off periods with duty factor or gated trigger

X] Referas FCC KDB 558074, clause 9.2.3 Method AVGPM (using an RF average power meter).

= For conducted measurement.

= If the EUT supports multiple transmit chains using options given below:
Refer as FCC KDB 662911, In-band power measurements. Using the measure-and-sum
approach, measured all transmit ports individually. Sum the power (in linear power units e.g., mW)
of all ports for each individual sample and save them.

= |f multiple transmit chains, EIRP calculation could be following as methods:
Piotat = P1 + P2 +... + Py,
(calculated in linear unit [mW] and transfer to log unit [dBm])
EIRPtotaI = Ptotal + DG

SPORTON INTERNATIONAL INC. Page No. 0 17 of 28
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3.3.4 Test Setup
RF Output Power (Power Meter)
et |
Power F.ﬂéter
3.3.5 Test Result of Maximum Peak Conducted Output Power
Refer as Appendix B
3.3.6 Test Result of Maximum Average Conducted Output Power
Refer as Appendix B
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3.4 Power Spectral Density
3.4.1 Power Spectral Density Limit

Power Spectral Density Limit

= Power Spectral Density (PSD) < 8 dBm/3kHz

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.4.3 Test Procedures

Test Method

= Peak power spectral density procedures that the same method as used to determine the conducted
output power. If maximum peak conducted output power was measured to demonstrate compliance to
the output power limit, then the peak PSD procedure below (Method PKPSD) shall be used. If maximum
conducted output power was measured to demonstrate compliance to the output power limit, then one
of the average PSD procedures shall be used, as applicable based on the following criteria (the peak
PSD procedure is also an acceptable option).

XI Refer as FCC KDB 558074, clause 10.2 Method PKPSD (RBW=3-100kHz; Detector=peak).

[duty cycle = 98% or external video / power trigger]

[1 Referas FCC KDB 558074, clause 10.3 Method AVGPSD-1 (spectral trace averaging).

[l Referas FCC KDB 558074, clause 10.4 Method AVGPSD-2 (slow sweep speed)

duty cycle < 98% and average over on/off periods with duty factor

[ 1 Referas FCC KDB 558074, clause 10.5 Method AVGPSD-1 Alt (spectral trace averaging).

[] Referas FCC KDB 558074, clause 10.6 Method AVGPSD-2 Alt. (slow sweep speed)

= For conducted measurement.

= |f The EUT supports multiple transmit chains using options given below:

[XI Option 1: Measure and sum the spectra across the outputs. Refer as FCC KDB 662911,
In-band power spectral density (PSD). Sample all transmit ports simultaneously using a
spectrum analyzer for each transmit port. Where the trace bin-by-bin of each transmit port
summing can be performed. (i.e., in the first spectral bin of output 1 is summed with that in the
first spectral bin of output 2 and that from the first spectral bin of output 3, and so on up to the
Ntx output to obtain the value for the first frequency bin of the summed spectrum.). Add up the
amplitude (power) values for the different transmit chains and use this as the new data trace.

[] Option 2: Measure and sum spectral maxima across the outputs. With this technique, spectra
are measured at each output of the device at the required resolution bandwidth. The
maximum value (peak) of each spectrum is determined. These maximum values are then
summed mathematically in linear power units across the outputs. These operations shall be
performed separately over frequency spans that have different out-of-band or spurious
emission limits,

[] Option 3: Measure and add 10 log(N) dB, where N is the number of transmit chains. Refer as
FCC KDB 662911, In-band power spectral density (PSD). Performed at each transmit chains
and each transmit chains shall be compared with the limit have been reduced with 10 log(N).
Or each transmit chains shall be add 10 log(N) to compared with the limit.
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3.4.4 Test Setup
Power Spectral Density
[mj ; - EUT

Spectrum

Analyzer
3.4.5 Test Result of Power Spectral Density
Refer as Appendix C
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3.5 Transmitter Radiated Bandedge Emissions

3.5.1 Transmitter Radiated Bandedge Emissions Limit

Transmitter Radiated Bandedge Emissions Limit

2400 MHz - 2483.5 MHz

In-Band

2310 - 2390 MHz 2390 - 2400 MHz :‘20!31].*]3 20/30dB 2483.5 - 2500 MHz 2500 - 2690 MHz
{ & | ) | ]

]

Unwanted Emission into ‘Unwanted Emission into

RT::EELTM?IT]M Unwanted Emission into R?:;“;L?Mﬁ']‘d Unwanted Emission into
: % L Non-restricted Band ch. 1 ch. N : o Hon-restricted Band
E-Field Limit @3m [REVV=100KHzZ] E-Field Limit @3m [REW=100KHzZ]
Fes 4cEin Peak PSD Limit: GRAK740EN ] Peak PSD Limit:
§rage g:'dE'“‘”m 20dB in-band peak PSD icTage g;"dau‘”m 2048 in-band peak PSD
EIRP Limit B EIRP Limit o

Average PSD Limit:
30dB in-band peak PSD

Awverage PSD Limit:

Peak-21.2dBm 30dB in-band peak PSD

Average -41.2dBm

Peak -21.2dBm
Average -41.2dBm

e m— e

2.4GHz Band - Bandedge Emissions Limit

3.5.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.
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3.5.3 Test Procedures

Test Method

The average emission levels shall be measured in [duty cycle = 98 or duty factor].

XX

Refer as ANSI C63.10, clause 6.10 bandedge testing shall be performed at the lowest frequency
channel and highest frequency channel within the allowed operating band.

XI For the transmitter unwanted emissions shall be measured using following options below:

X Refer as FCC KDB 558074, clause 11 for unwanted emissions into non-restricted bands.

XI Refer as FCC KDB 558074, clause 12 for unwanted emissions into restricted bands.

Refer as FCC KDB 558074, clause 12.2.5.1 Option 1 (trace averaging for duty cycle 298%)

Refer as FCC KDB 558074, clause 12.2.5.2 Option 2 (trace averaging + duty factor).

Refer as FCC KDB 558074, clause 12.2.5.3 Option 3 (Reduced VBW=2=1/T).

Refer as ANSI C63.10, clause 4.1.4.2.3 (Reduced VBW). VBW = 1/T, where T is pulse time.

Refer as ANSI C63.10, clause 4.1.4.2.4 average value of pulsed emissions.

X OOX| OO

Refer as FCC KDB 558074, clause 11.3 and 12.2.4 measurement procedure peak limit.

XI For the transmitter bandedge emissions shall be measured using following options below:

[l Refer as FCC KDB 558074, clause 13.3 for narrower resolution bandwidth (100kHz) using the
band power and summing the spectral levels (i.e., 1 MHz).

[ 1 Referas ANSI C63.10, clause 6.10 for band-edge testing.

XI Refer as ANSI C63.10, clause 6.10.6.2 for marker-delta method for band-edge measurements.

X For radiated measurement, refer as FCC KDB 558074, clause 12.2.7 and ANSI C63.10, clause 6.6.
Test distance is 3m.

3.54 Test Setup

Transmitter Radiated Bandedge Emissions

Semi Anecho'{?(?hﬁber

TENRANGTT SO AT TRNRRAGELT NN AT

Radio
Absorbing
Material T 71{
bore sight
Antenna
| .‘ —
1m
Absorbing o | —— e
Max. 0.3m / n
Analyzer
[ Metal Ground Plane ]

Electric field tests shall be performed in transmitter bandedge emissions using a calibrated horn antenna.
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3.5.5 Test Result of Emissions in Non-restricted Frequency Bands
Refer as Appendix D
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3.6 Transmitter Radiated Unwanted Emissions
3.6.1 Transmitter in Radiated Unwanted Emissions Limit

Restricted Band Emissions Limit

Frequency Range (MHz) | Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F (kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3

216~960 200 46 3
Above 960 500 54 3

Note 1: Test distance for frequencies at or above 30 MHz, measurements may be performed at a distance

other than the limit distance provided they are not performed in the near field and the emissions to
be measured can be detected by the measurement equipment. When performing measurements at
a distance other than that specified, the results shall be extrapolated to the specified distance using
an extrapolation factor of 20 dB/decade (inverse of linear distance for field-strength measurements,
inverse of linear distance-squared for power-density measurements).

Note 2: Test distance for frequencies at below 30 MHz, measurements may be performed at a distance

closer than the EUT limit distance; however, an attempt should be made to avoid making
measurements in the near field. When performing measurements below 30 MHz at a closer distance
than the limit distance, the results shall be extrapolated to the specified distance by either making
measurements at a minimum of two or more distances on at least one radial to determine the proper
extrapolation factor or by using the square of an inverse linear distance extrapolation factor (40
dB/decade). The test report shall specify the extrapolation method used to determine compliance of
the EUT.

Un-restricted Band Emissions Limit

RF output power procedure Limit (dB)
Peak output power procedure 20
Average output power procedure 30

Note 1: If the peak output power procedure is used to measure the fundamental emission power to

demonstrate compliance to requirements, then the peak conducted output power measured within
any 100 kHz outside the authorized frequency band shall be attenuated by at least 20 dB relative to
the maximum measured in-band peak PSD level.

Note 2: If the average output power procedure is used to measure the fundamental emission power to

demonstrate compliance to requirements, then the power in any 100 kHz outside of the authorized
frequency band shall be attenuated by at least 30 dB relative to the maximum measured in-band
average PSD level.

3.6.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.
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3.6.3 Test Procedures

Test Method

X

Measurements may be performed at a distance other than the limit distance provided they are not
performed in the near field and the emissions to be measured can be detected by the measurement
equipment. When performing measurements at a distance other than that specified, the results shall be
extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse of linear
distance for field-strength measurements, inverse of linear distance-squared for power-density
measurements).

The average emission levels shall be measured in [duty cycle = 98 or duty factor].

P

For the transmitter unwanted emissions shall be measured using following options below:

X Refer as FCC KDB 558074, clause 11 for unwanted emissions into non-restricted bands.

X Refer as FCC KDB 558074, clause 12 for unwanted emissions into restricted bands.

Refer as FCC KDB 558074, clause 12.2.5.1 Option 1 (trace averaging for duty cycle 298%)

Refer as FCC KDB 558074, clause 12.2.5.2 Option 2 (trace averaging + duty factor).

Refer as FCC KDB 558074, clause 12.2.5.3 Option 3 (Reduced VBW=1/T).

Refer as ANSI C63.10, clause 4.1.4.2.3 (Reduced VBW). VBW = 1/T, where T is pulse time.

Refer as ANSI C63.10, clause 4.1.4.2.4 average value of pulsed emissions.

Refer as FCC KDB 558074, clause 11.3 and 12.2.4 measurement procedure peak limit.

XX OOX| OO

Refer as FCC KDB 558074, clause 12.2.3 measurement procedure Quasi-Peak limit.

For radiated measurement, refer as FCC KDB 558074, clause 12.2.7.

X Refer as ANSI C63.10, clause 6.4 for radiated emissions below 30 MHz and test distance is 3m.

XI Refer as ANSI C63.10, clause 6.5 for radiated emissions 30 MHz to 1 GHz and test distance is 3m.

IXI Refer as ANSI C63.10, clause 6.6 for radiated emissions above 1 GHz and test distance is 3m.

The any unwanted emissions level shall not exceed the fundamental emission level.

XX

All amplitude of spurious emissions that are attenuated by more than 30 dB below the permissible value
has no need to be reported.
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searron cas.  FCC Test Report

3.6.4 Test Setup

Transmitter Spurious and Out of Band Emissions (9 kHz - 30 MHz)

Semi Anechoic Chamber

A mmmi
o
i
]

Loop O i = '.

; Antenna 15 0
Spectrum
Analyzer

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna.

Transmitter Radiated Unwanted Emissions (below 1GHz)

Semi Anechoic Chamber

VIV VOVIRRITY VOVVRIYY VOOV
|

Radio
Absorbing
Material

Antenna | l e

0|
=L

Spectrum
Analyzer

N

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna.
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Transmitter Radiated Unwanted Emissions (above 1GHz)

Semi Anechoic Chamber

TEYRAIITT SRR ATV TINNR AL RN AT

Radic
Absorbing
Material f 7{
bore sight
Antenna
= ' am

1m . s
i !
Absorbing _[ ] u | g.]
Max. 0.3m L -
SERET AL specium
Analyzer

{ e )

Electric field tests shall be performed in the frequency range of 1 GHz to 10th harmonic of highest
fundamental frequency or 40 GHz using a calibrated horn antenna.

3.6.5 Transmitter Radiated Unwanted Emissions (Below 30MHz)

All amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible value has
no need to be reported.

3.6.6 Transmitter Radiated Unwanted Emissions
Refer as Appendix E
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FCC Test Report

Report No. : FR651210AZ

4 Test Equipment and Calibration Data

Instrument for AC Conduction

Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Last Cal. Due Date
EMC Receiver KEYSIGHT N9038A MY54130031 20Hz ~ 8.4GHz Apr. 14, 2016 Apr. 13, 2017
SCHWARZBECK
LISN NSLK 8127 8127-477 9kHz ~ 30MHz Jan. 26, 2016 Jan. 25, 2017
MESS-ELEKTRONIK
RF Cable-CON HUBER+SUHNER RG213/U 07611832020001 9kHz ~ 30MHz Oct. 30, 2015 Oct. 29, 2016
EMI Filter LINDGREN LRE-2030 2651 <450 Hz NCR NCR
Instrument for Conducted Test
. - Calibration Calibration
Instrument Manufacturer Model No. Serial No. Characteristics Last Cal. Due Date
Spectrum R&S FSV 40 101013 9KHz~40GHz Fed. 16,2016 | Fed. 15,2017
Analyzer
Power Sensor Anritsu MA2411B 917017 300MHz ~ 40GHz Fed. 04, 2016 Fed. 03, 2017
Power Meter Anritsu ML2495A 949003 300MHz ~ 40GHz Fed. 02, 2016 Fed. 03, 2017
Signal Generator R&S SMR40 100116 10MHz ~ 40GHz Jul. 28, 2015 Jul. 27, 2016
Temp. and
Humidity Giant Force GTH-225-20-S MABO0103-001 -20 ~ 100°C Jun. 12, 2015 Jun. 11, 2016
Chamber
DC Power Source G.W. GPC-6030D C671845 DC 1V ~ 60V Jul. 22, 2015 Jul. 21, 2016
Instrument for Radiated Test
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Last Cal. Due Date
Spectrum KEYSIGHT N9010A MY54200882 10Hz ~ 44GHz Jul. 14,2015 | Jul. 13,2016
Analyzer
Amplifier EMC EMC9135 980209 9kHz ~ 1.0GHz Dec. 25, 2015 Dec. 24, 2016
Amoplifier EMC EMC051845 980240 1GHz ~ 18GHz Mar. 09, 2016 Mar. 08, 2017
Bilog Antenna TDK HLP-3003C 130776 25MHz ~ 1GHz Oct.15, 2015 Oct.14, 2016
Horn Antenna AARONIAAG POWERLOG 70180 05193 1GHz ~ 18GHz Dec. 30, 2015 Dec. 29, 2016
SPORTON INTERNATIONAL INC. Page No. . 28 of 28
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AC Power-line Conducted Emissions Appendix |

AC Power-line Conducted Emissions Result

Operating Mode 1 Power Phase Neutral
Operating Function AC Power & Radio link (Zigbee)
Level (dBuV) Date: 2016-06-22
a0
NCCAC/FCC-B

HCCAC/FCC-B AV

0.150.2 0.5 1 2 & 10 20 30
Frequency (MHz)

Owver Limit Read LISN Cable

Freq Level Limit Line Lewvel Factor Lozs Remark
MHz dBuW B dBuW dABuW dB B
1 b.1544950 34.41 -31.34 w5.75 34.D3 0.10 0.2z QP
2 D.1544950 16.88 -38.87 55.75 16.56 0.10 0.22 Average
3 0.1803370 14.02 -40.45 54 .47 15.64 o.11 0.27 Average
4 0.1803370 34.14 -30.33 642.47 23.76 0.11 0.27 QP
5 ‘D.463501B 25.16 —-31.36 BHa.-52 24.94 BL12 0.10 QP
& 0.4835010 20.84 -25.68 46.52 20.62 o.1z 0.10 Average
7 0.7673480 25.49 -30.51 66.00 25_26 0.13 0.10 QP
8 D0.7673480 15.87 -26.13 46.00 19.64 0.13 0.10 Average
b 1.180 16.04 -25.596 46.00 15.7& 0.13 0.15 Average
io0 1.180 24.68 —-31.32° E6.DB 2380 0.13 0.15 QF
13 1D.560 22.39% -37.61 6000 21.90 0.25 0.z0 Qp
1z 10.560 15.45 -34 .55 E0.00 14.36 0.23 0.20 Averzge

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)
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SPORTON LAB.

AC Power-line Conducted Emissions

6 D.4554350 26.03 -20.75 46.78 25.81 Bl 0.10 Average

7 D.20351%0 29.32 -26.63 56.00 23.D3 H_ia 0.10 QP
B ‘B.9p3s519D) 19.00 -27.DO0 46.00 18.77 D.123 0.10 Average
3 1.371 27.35 -28.D56 Be.0D 27.62 0.14 0.13 QP
10 1.371 15.43 -30.51 46.00 15.16 0.14 0.13 Average
12 1p0.228 15.50 -34.50 ED0.DD 16.04 D.26 0.20 Average
12 ip.228 27.82 -32_18 6&0.DB 27_36 D.26 0.20 QP

Appendix |
AC Power-line Conducted Emissions Result
Operating Mode 1 Power Phase Line
Operating Function AC Power & Radio link (Zigbee)
5 Level (dBul) Date: 2016-06-22
\ NCCHCI/IFCC-B
|
\ NCCACIFGCC-B AV
|
40
¢ | £ %
1R 1
09502 0.5 1 2 5 10 20 30
Frequency (MHz)
Orrer  Limit Read LIEN C=z=bhle
Freq Level Limit Line Lewvel Factor Loss Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 0.1544700 324.19 -31.57 &5.76 233.86 0.11 0.22 QP
2 D0.1544700 12.98 -42_.78 B5.76& 12_&5 By A 0.22 Average
% 0.1951620 32.70 -31 .11 &3 .81 32.%0 0.11 ©0.23 QP
4 0.1951620 23.18 -30.63 B3 81 22.78 0.11 ©0.29 Awverage

Note 2: “N/F” means Nothing Found emissions (No emissions were detected.)

Note 1: “>20dB” means emission levels that exceed the level of 20 dB below the applicable limit.
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seomron Las EBW Result Appendix A
Summary
Mode Max-N dB Max-OBW ITU-Code Min-N dB Min-OBW
(H2) (H2) (H2) (H2)
2.4G;Zigbee;5;1;1 1.531M 2.355M 2M36G1D 1.356M 2.28M
SPORTON INTERNATIONAL INC. Page No. : A10ofA3
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seomron Las EBW Result Appendix A
Result
Mode Result Limit P1-NdB P1-OBW
(Hz) (Hz)
2.4G;Zigbee;5;1;1;2405,L;TN,VN Pass 500k 1.375M 2.28M
2.4G;Zigbee;5;1;1;2440;M;TN,VN Pass 500k 1.356M 2.324M
2.4G;Zigbee;5;1;1;2475;H;TN,VN Pass 500k 1.531M 2.355M
SPORTON INTERNATIONAL INC. : A2 of A3
Report Version Rev. 02
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SPORTON LAB. EBW Resu’t

Appendix A

2 1:Chi2405MHZTN.VN

Ch Freq 15 ChFreq 10+
240561z 10 24056Hz
Span = Span 0y
12.5MHz 2' 12 5MHz 10-
REW REW
100kHz Ei 20kHz 20-|
vBwW o vew

300kHz = 100kHz =15
Sweep Time 2ol Sweep Time

100ms 254 100ms 407
Detector Type o Detector Type o

Peak = Sample

S - I I I — w0 |, I I I I—
Potl [N | 2398756246 240256 24056 240756 2411256 2398756246 240256 24056 240756 2411256

6dB(Hz)  Fl-6dB(Hz) | Fh6dB(Hz) OBW(HZ  FI-OBW(HZ) Fh-OBW(Hz) Limit(Hz) | Port
1375M 24043136 24056836 2.28M 24038826 | 2.406162G | 500k 1

EBW: b :Nant:1;Ch:2440MHzTN.VN
[1ch Freq [ = [ 10
244GHz 107 244GHz
Span 5 Span g
12.5MHz o 12.5MHz 10-
RBW = REW
100kHz ﬁ: 30kHz 20-
VBW o vBW
300kHz el 100kHz -30-]
Sweep Time = Sweep Time
100ms 254 100ms <4
Detector Type o Detector Type o
Peak 254 Sample
: ‘ '50_\ 1 I 1 1 I I A ) 'm_\ I 1 - I I 1 1
Potl [~ || 2433756 243756 244G 244256 2446256G 2433756 243756 2446 244256 244625G
6dB(Hz)  Fl-6dB(Hz)  Fh-6dB(Hz) OBW(HZ  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
135M 243936 2440656G  2324M 24333696 | 2441193G | 500k 1
EBW:Band:2. b 1:Chi2475MHzZTN.VN
[1Ch Freq [s ([chFreq [0
24756Hz 0 24756GHz
Span -5 Span 107
12.5MHz -10 12 5MHz 20
RBW 15 REW
100kHz -20- 20kHz 30-]
vBW -25- vBwW
300kHz 30| 100kHz -40-
Sweep Time -35-] Sweep Time
100ms 40+ 100ms =1
Detector Type 45| Detector Type 0
Peak 50 Sample
; Vossd I ! ! - o ! S —
Potl [N || 2468756 247256 24756 247156 248125G 2468756 247256 24756 247056 248125G

6dB(Hz)  Fl6dB(Hz) Fh6dB(Hz) OBW(HZ | FI-OBW(Hz) Fh-OBW(

Ha) Limit(Hz)  Port

1.531M 2474275G  2475806G  2.355M 2473832G  2476187G 500k 1

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973

Page No.
Report Version

A3 of A3
Rev. 02



SPORTON LAB. PowerPK Result Appendix B
Summary
Mode Sum Sum EIRP EIRP
(dBm) (W) (dBm) (W)
2.4G;Zigbee;5;1;1 15.53 0.03573 17.23 0.05284
Result
Mode Result DG EIRP EIRP Lim. Sum Sum Lim. P1
(dBi) (dBm) (dBm) (dBm) (dBm) (dBm)
2.4G;Zigbee;5;1;1;2405;L;TN,VN Pass 1.70 17.23 36.00 15.53 30.00 15.53
2.4G;Zigbee;5;1;1;2440;M;TN,VN Pass 1.70 16.59 36.00 14.89 30.00 14.89
2.4G;Zigbee;5;1;1;2475;H;TN,VN Pass 1.70 9.04 36.00 7.34 30.00 7.34
SPORTON INTERNATIONAL INC. Page No. B1 of B2
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SPORTON LAB. PowerAV Result Appendix B
Summary
Mode Sum Sum EIRP EIRP
(dBm) (W) (dBm) (W)
2.4G;Zigbee;5;1;1 15.48 0.03532 17.18 0.05224
Result
Mode Result DG EIRP EIRP Lim. Sum Sum Lim. P1
(dBi) (dBm) (dBm) (dBm) (dBm) (dBm)
2.4G;Zigbee;5;1;1;2405;L;TN,VN Pass 1.70 17.18 36.00 15.48 30.00 15.48
2.4G;Zigbee;5;1;1;2440;M;TN,VN Pass 1.70 16.53 36.00 14.83 30.00 14.83
2.4G;Zigbee;5;1;1;2475;H;TN,VN Pass 1.70 8.98 36.00 7.28 30.00 7.28
SPORTON INTERNATIONAL INC. Page No. B2 of B2
Report Version Rev. 01
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oo s PSD Result Appendix C
Summary
Mode PD EIRP.PD
(dBm/RBW) (dBm/RBW)
2.4G;Zigbee;5;1;1 -1.14 0.56
SPORTON INTERNATIONAL INC. Page No. : C1ofC3
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st . PSD Result Appendix C
Result
Mode Result | Meas.RBW | LimRBW | BWCF DG Sum.Max PD PD.Limit | EIRP.PD E'RP: DL g
(H2) (H2) (dB) (dBi) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW) | (dBm/RBW)

2 4G Zighee;5:1:1:2405,L.TNUN Pass 3% 3% 0.00 170 A71 A71 8.00 001 Inf A71

2 4G Zighee:5;1:1:2440:M:TN,VN Pass 3% 3% 0.00 170 114 .14 8.00 056 Inf .14

2 4G Zighee:5;1::2475:HTN N Pass 3 3 0.00 170 11.37 1137 8.00 067 Inf 1137
SPORTON INTERNATIONAL INC. Page No. C20fC3
TEL : 886-3-327-3456 Report Version Rev. 02

FAX : 886-3-327-0973



seomron L. PSD Result Appendix C

PSD;Band:2.4G;Zigbee;BWch:5MHz;Nss:1;Nant:1,Ch:2405MHz;TN.VN

Ch Freq 0- Portl [/
2405GHz el
Span
7.5MHz 20-
RBW
3kHz -30-
VBW
10kHz i
Sweep Time
-50-
83.4ms
Detector Type 60—
Peak
L 70—
80, | ' ' '
240125G 2.4025G 2.405G 24075G 2.40875G
Sum.Max PD Pl
(dBm/REW)  (dBm/RBW)  (dBm/RBW)
-1.71 171 -1.71

PSD;Band:2.4G;Zigbee;BWch:5MHz;Nss:1;Nant:1,Ch:2440MHzTN.VN

Ch Freq 0+ Portl [/
244GHz 10-
Span
7.5MHz 20-
RBW
3kHz -30-
VBW
10kHz aily
Sweep Time
-50-
83.4ms
Detector Type 60—
Peak
! J 70~
80 | | | '
2.43625G 24375G 244G 24425G 244375G
Sum.Max PD P1
(dBm/RBW)  (dBm/RBW)  (dBm/RBW)
-1.14 -1.14 -1.14
PSD:Band:2.4G Zigbee;BWch:5MHz;Nss:1;:Nant:1;Ch:2475SMHzTN,.VN
Ch Freg -10- Portl [/
2475GHz I ’
Span -20-
7.5MHz
RBW =09
3kHz
VBW -40-
10kHz
Sweep Time 50~
83.4ms
Detector Type 60—

Peak
J -70-

\ 246 247256 24756 247756 zm'wsc_;
[ Sum.Max PD P |
(dBm/RBW) | (dBm/RBW)  (dBrm/REW)
-11.27 -11.37 -11.27
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Transmitter Radiated Bandedge Emissions Appendix D
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Non-restricted Band)
Test In-band PSD Out-band
Modulation Nrx Freq. [i] Freq. (MHz) PSD [o] [i] - [o] (dB) Limit (dB) Pol.
(MHz) | (dBuV/100kHz) (dBuV/100kHz)
Zigbee-5Mbps 1 2405 111.67 2399.960 7242 39.25 20
Zigbee-5Mbps 1 2475 102.54 2485.088 60.11 42.43 20
Note 1: Measurement worst emissions of receive antenna polarization
2400-2483.5MHz Transmitter Radiated Bandedge Emissions (Restricted Band)
. Measure Freq. Level Limit Freq. Level Limit
M°ﬁn“‘)'§:°“ Nrx (';;f_g') Distance | (MHz) |(dBuV/m)|(dBuV/im)| (MHz) |(dBuV/m)|(dBuV/im)| Pol.
(m) PK PK PK AV AV AV
Zigbee-5Mbps 1 2405 3 2389.760 60.74 74 2389.970 50.29 54
Zigbee-5Mbps 1 2475 3 2483.940 61.08 74 2483.940 50.69 54

Note 1: Measurement worst emissions of receive antenna polarization.
Note 2: Average emission setting: RBW=1MHz; VBW = 1/T, where T is “Pulse On Time”, e.g., LE VBW=21/625us, VBW=3kHz.
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D
Transmitter Radiated Bandedge Emissions (Non-restricted Band)
Transmitter Radiated Bandedge Emissions
Modulation Mode Zigbee Test Freq. (MHz) 2405
Nrx 1 Polarization H
13pLeve! (dBuvim) Date: 2016-06-13
120
3
100
801 ' ' ' 1 R B
" L
CCICIFCE-BAY
40
20
02310 2320, 2340. 2360. 2380, 2400. 2412
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Fregq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 2388.132 68.10 -13.98 74.80 29.12 27.15 3.83 0.80 Peak
2 2399.964 72.42 -1.58 7J4.8@ 41.48 27.18 3.84 0.00@ Peak
3 * 2485.268 111.67 37.67 74.00 80.64 27.19 3.84 0.80 Peak
SPORTON INTERNATIONAL INC. Page No. : D2 of D9
TEL : 886-3-327-3456 Report Version : Rev. 02

FAX : 886-3-327-0973



SPORTON LAB.

Transmitter Radiated Bandedge Emissions Appendix D

Transmitter Radiated Bandedge Emissions

Modulation Mode Zigbee Test Freq. (MHz) 2475
Nrx 1 Polarization H
130 Level {dBuVim} Date: 2016-06-14
120
1
100f !
80 ! ; [ NCCNCIFCTH
sn'fﬂ M o
40
2{] -
lJ?_-!ITO 2480. 2490, 25-!}0. 2510. Zﬁéﬂ. 253& 25440. 2552
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB
1 * 2474.756 182.54 28.54 74.88 71.36 27.34 3.980 0.08 Peak
2 2485.088 608.11 -13.89 74.08 28.83 27.37 3.91 0.08 Peak
3 2584.768 60.408 -13.60 74.08 29.87 27.41 3.92 B.08 Peak
SPORTON INTERNATIONAL INC. Page No. : D3 of D9
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D
Transmitter Radiated Bandedge Emissions (Restricted Band)
Transmitter Radiated Bandedge Emissions
Modulation Mode Zigbee Test Freq. (MHz) 2405
Nrx 1 Polarization H
Date: 2016-06-13

1mLevel{dBqu} €

120

100

20 | | | ! = i .__B

60 I : ! 1 = yfc/ﬁjim:;e.w

40

20

02310 2320. 2340. 2360. 2380, 2400, 2412
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freg Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 2389.968 50.29 -3.71 54.80 19.39 27.16 3.83 0.00 Average
2 * 2485.064 118.75 56.75 54.08 79.72 27.19 3.84 0.80 Average

SPORTON INTERNATIONAL INC. Page No. : D4 of D9
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D

Transmitter Radiated Bandedge Emissions

Modulation Mode Zigbee Test Freq. (MHz) 2405
Nrx 1 Polarization H
130Le‘-'91{d|5‘-“w'“} Date: 2016-06-13
120 o
100
L Fotsg
1 !
60| = e GGG BAY
40
20/ = -
02315] 2320. 2340. 2360. 2380. 2400. 2412
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
2389.764 60.74 -13.26 74.88 29.75 27.16 3.83 0.80 Peak
2 = 2485.676 114.39 48.39 74.88 83.36 27.19 3.84 ©.86@ Peak
SPORTON INTERNATIONAL INC. Page No. : D5 of D9
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D

Transmitter Radiated Bandedge Emissions

Modulation Mode Zigbee Test Freq. (MHz) 2440
Nrx 1 Polarization H
Date: 2016-06-14
1mLe-vel{dBqu} B
120 ; |
2
100
o ' HCCICKCCE
60— ! 1 // \ " NCCAUFCCBAV
1 _4_,)-*""/ R‘_\ 3
40 1
|
20 | _
0231 0 2340. 2360. 2380. 24@. 2420, 2440. 24l60. 2480. 2500
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 2325.588 43.52 -10.48 54.88 12.72 27.82 3.78 0.80 Average
2 * 2439.968 189.31 55.31 54.e8 78.17 27.27 3.87 ©.00 Average
3 2488.680 43.70 -10.390 54.80 12.42 27.37 3.91 8.00 Average
SPORTON INTERNATIONAL INC. Page No. : D6 of D9
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D

Transmitter Radiated Bandedge Emissions

Modulation Mode Zigbee Test Freq. (MHz) 2440
Nrx 1 Polarization H
Date: 2016-06-14
1mLe-vel{dBqu} B
120 }
100
o ' I ] HCCACFCCE
5 ’ = .,J«'/ \chmu BAV
40 !
20 = I
0231 0 2340. 2360. 2380. 24@. 2420. 24l60. 2480. 2500
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 2312.668 56.27 -17.73 74.88 25.51 26.99 3.77 0.80 Peak
2 * 2448.720 113.82 39.62 74.66 B81.88 27.27 3.87 B.00 Peak
3 2485.94@ 55.59 -18.41 74.8@ 24.31 27.37 3.91 B8.00 Peak
SPORTON INTERNATIONAL INC. Page No. : D7 of D9
TEL : 886-3-327-3456 Report Version : Rev. 02

FAX : 886-3-327-0973




SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D

Transmitter Radiated Bandedge Emissions

Over Limit

Modulation Mode Zigbee Test Freq. (MHz) 2475
Nrx 1 Polarization H
o Level (dBuVim) Date: 2016-06-14
120 |
’
100 !
80 1 I [ HCCICHCCIB
60 f/ \\R WCCACIFCC-BAY
40
20
2470 2480, 2490, 2500. 2510. 2520. 2530. 2540, 2552
Frequency (MHz)

ReadAntenna Cable Preamp

Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 * 2474.928 101.77 47.77 54.88 78.53 27.34 3.99 0.80 Average
2 2483.948 58.69 -3.31 54.88 19.42 27.36 3.91 ©.00 Average
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SPORTON LAB.

Transmitter Radiated Bandedge Emissions

Appendix D
Transmitter Radiated Bandedge Emissions
Modulation Mode Zigbee Test Freq. (MHz) 2475
Nrx 1 Polarization H
Date: 2016-06-14
130Le-vel (dBuVim} ale .
120 |
1
100
B Tt ] | [ | | [ HCCICHCCIB
\\\E 1 |

b B9 ) il ST R ' i ) _NCCICECCBAY

40 !

20| = !

2470 2480, 2490, 2500. 2510. 2520. 2530. 2540. 2552
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 * 2475.412 1@5.54 31.54 74.88 74.29 2F7.35 3.99 0.80 Peak
2 2483.948 61.88 -12.92 74.88 29.81 27.36 3.91 8.00 Peak
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Radiated Unwanted Emissions (Below 1GHz)
Operating Mode 1 Polarization H
Operating Function Transmis Mode
130 Level (dBuVim} Date: 2016-07-18
120
100} : | | - : -
8ol
60H
1
£ 3
40+
20/
O5.008 0.03 0.05 0.07 0.08 0.1 013 045
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB
1 §.862 47.85 -63.91 111.76 26.78 21.88 ©.15 ©.88 Peak
2 §.876 44.42 -66.30 116.72 23.27 21.88 0.15 0.88 Peak
3 @.114 41.77 -64.66 186.43 28.55 21.86 8.16 B.88 Peak
Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Radiated Unwanted Emissions (Below 1GHz)

Operating Mode 1 Polarization H

Operating Function Transmis Mode

130 Level {dBuV/m) Date: 2016-07-18

120

80|

\\ | | | | | | | | NCCACFCC-MFC

20|

0.15 3. 5. T g9, 1. 13. 15. 17. 19. 21. 23. 25. 27. 29. 30
Frequency (MHz)

Over Limit  ReadAntenna Cable Preamp
Freg Level Limit Line Level Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB db
1 9.185 35.96 -33.58 6£9.54 14.31 21.23 8.42 B.80 Peak
2 13.782 35.992 -33.64 69.54 14.683 21.37 ©.58¢ 0.8@ Peak
3 25.463 33.20 -36.34 6£9.54 18.84 21.81 @.75 B.8@ Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Appendix E

Radiated Unwanted Emissions (Below 1GHz)

Operating Mode 1 Polarization \Y,
Operating Function Transmis Mode
seLe\le[ (dBuVim) Date: 2016-06-14
[ NCEACFCC B
60
50| 1 ] {_
fi—fe—— : g B
- .. L3
1 T B
2
20
10
]
-10f-
2035 100. 200  300. 400, 500.  600.  700. 800.  900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB
1 35.828 31.49 -8.51 48.86 36.17 22.81 ©.85 27.54 Peak
2 68.860 22.99 -17.81 40.00 36.68 12.54 1.23 27.46 Peak
3 297.7206 27.88 -18.12 46.00 32.26 19.73 2.60 26.71 Peak
4 495,680 26.74 -19.26 46.00 27.21 23.73 3.55 27.75 Peak
5 598.420 34.58 -11.42 46.868 33.71 24.83 4.86 28.02 Peak
6 827.340 30.87 -15.13 46.08 27.85 26.990 4.63 27.71 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Radiated Unwanted Emissions (Below 1GHz)

Operating Mode 1 Polarization H

Operating Function Transmis Mode

Level (dBuVim) Date: 2016-06-14

) NCCACFCC.B

T0f
60

e —————— = ———

A

= [ {
e}

3q}- . PR . | s
20
10
0

-10

2030 100, 200. 300. 00. 500. 600. 700. £00. 900. 1000

Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

1 30.608 25.62 -14.38 46.88 26.77 25.62 B8.78 27.55 Peak
2 148.580 27.86 -15.64 43.58 35.45 17.77 1.84 27.20 Peak
5 225.949 29.62 -16.98 46.08 36.76 16.75 2.37 26.86 Peak
4 583.360 26.90 -19.10 46.00 27.27 23.87 3.57 27.81 Peak
5 596.480 32.35 -13.65 46.08 31.49 24.83 4.84 28.01 Peak
B 774,960 30.79 -15.21 46.80 27.64 26.43 4.54 27.82 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.
Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)
Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)
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Appendix E

Transmitter Radiated Unwanted Emissions (Above 1GHz)

Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2405
Operating Function Transmit Polarization V
Date: 2016-06-13
130-eve! (@BuVim) . e
120
100
ik j HCCICFCCE
3 4 $ . .
60 3 [ HCCACFCCB-AY
40
20—
UH)E)Ej 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000 20!:'!00. 22{-)00. 24000. 26500
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuY dB/m dB dB
1 4818.860 42.41 -11.59 54.8@ 38.46 31.13 5.37 32.55 Average
2 4818.600 52.59 -21.41 74,80 48.64 31.13 5.37 32.55 Peak
3 7215.600 60.66 568.78 35.62 7.84 32.78 Peak
4 9620.000 59.30 45.51 38.72 8.29 33.22 Peak
5 12025.888 51.37 -2.63 54.88 35.41 38.96 9.58 32.58 Average
6 12025.800 63.47 -16.53 74.80 47.51 38.96 9.58 32.58 Peak

addition.

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (114.68 dBuV/m).
Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2405
Operating Function Transmit Polarization H
130Levelz[{dBqu} . Date: 2016-06-13
120
100
G : ' ' ' = ' ' ' ' [ WCLACFCCE
| 71 4 | | |
60 | S | = [ [ [ [ | HCCACTFCC-BAV
40
20—

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22{-)00. 24000. 26500
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

12825.8686 48.65 -5.35 54.88 32.69 38.% 9.58 32.50 Average
12025.0680 ©61.22 -12.78 74.80 45.26 38.%96 9.5 32.50 Peak

1 4818.880 44.63 -9.37 54.88 48.68 31.13 5.37 32.55 Average
2 4818.8680 54.45 -19.55 74.88 58.58 31.13 5.37 32.55 Peak

3 7215.900 6£6.25 56.37 35.62 7.84 32.78 Peak

4  9620.608 B1.33 47.54 38.72 8.29 33.22 Peak

5

B

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in
addition.

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (114.68dBuV/m).

Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2440
Operating Function Transmit Polarization \%
130LeveleldBqu} . Date: 2016-06-14
120
100
80— | = i i i i - : ' [ WCTACFCCE
| : 7 | | .
60— [ ' ' ' ' ' ' [ NCCCFCCB-AY
G
40
20—

1000 4000. 6000. 8000. 10000. 12!&!0{}. 14000. 16000. 18000. 20000. 22{-}00. 24000. 26500
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV  dB/m dB dB

4880.608 41.33 -12.67 54.88 37.12 31.23
4380.6068 51.72 -22.28 74.86@ 47.51 31.23
73206.808 45.85 -8.95 54.8@ 34.97 35.87
7320.608 56.060 -17.40 74.80 46.52 35.87
9760.808 62.12 48.38 38.75
1226@.800 47.57 -6.43 54.88 31.88 38.68
1226@.600 ©60.17 -13.83 74.0@ 44.48 38.68

.51 32.53 Average
.51 32.53 Peak
.82 32.81 Average
.82 32.81 Peak
.28 33.21 Peak
.35 32.34 Average
.35 32.34 Peak

b =R I ¥ IS WY LS R
MOOAD 20 =] =] oA

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in
addition.

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (113.02 dBuV/m).

Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2440
Operating Function Transmit Polarization H
130Levele (dBuVim) . Date: 2016-06-14
120
100

G HCCICFCCR

60— R e 1 ' ' ’ ' [ HCCACFCCBAY

40

20[

1000 4000. 6000. 8000. 10000. 12!&!0{}. 14000. 16000. 18000. 20000. 22{-}00. 24000. 26500
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

4880.608 45.39 -8.61 54.88 41.18 31.23
4380.608 55.83 -18.97 74.68 56.82 31.23
7326.808 51.68 -2.32 54.88 41.68 35.87
7320.608 61.76 -12.24 74.80 51.68 35.87
9760.808 61.97 48.23 38.75
1226@.0080 48.21 -5.79 54.88 32.52 38.68
1226@.800 o©8.47 -13.53 74.8@ 44.78 38.68

.51 32.53 Average
.51 32.53 Peak

.82 32.81 Average |
B2 32.81 Peak

.28 33.21 Peak

.35 32.34 Average

.35 32.34 Peak

b B =R Fa Sy [NV [N R
MOOAD 20 ]|l LA

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in
addition.

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (113.02 dBuV/m).

Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2475
Operating Function Transmit Polarization \%
130 LeveIE (dBuVim) . Date: 2016-06-14
120
100
i : ' ' : ' ' ' : ' [ WCTACFCCE
60— ' | 5 e ' ’ ' [ HCCACFCCBAY
| |8
40 i
20—

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22{-}00. 24000. 26500
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

4356.608 38.37 -15.63 54.88 33.92 31.33 5.64 32.52 Average
4950.608 49.91 -24.89 74.80 45.46 31.33 5.64 32.52 Peak
7425.608 43.58 -16.5@ 54.80 33.19 36.12 7.83 32.84 Average
7425.8088 55.28 -18.72 74.80 44.97 36.12 7.83 32.84 Peak
9960.808 57.083 43.26 38.78 8.20 33.21 Peak
12375.0080 44.44 -9.56 54.@8 29.82 38.40 9.20 32.18 Average
12375.80@ 58.34 -15.66 74.80 42.92 38.48 9.280 32.18 Peak

= TN R e

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in
addition.

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (105.54 dBuV/m).

Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode Zigbee-5Mbps Test Freq. (MHz) 2475
Operating Function Transmit Polarization H
130 Level[ (dBuVim) . Date: 2016-06-14
120
100
80— | - i i i - - ' ' [ WCLACFCCE
60| — R i = 5 P ' ' ' [ HCCACFCCBAY
|8
40 i
20—

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22{-)00. 24000. 26500
Frequency (MHz)

Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dB dBuV/m dBuV dB/m dB dB

4950.668 48.71 -13.29 54.88 36.26 31.33 5.64 32.52 Average
4950.6068 51.41 -22.59 74.80 46.96 31.33 5.4 32.52 Peak
7425.606 45.24 -8.76 54.80 34.93 36.12 7.83 32.84 Average
7425.808 56.58 -17.50 74.80 46.19 36.12 7.83 32.84 Peak
9960.808 56.66 42.89 38.78 8.20 33.21 Peak
12375.8080 44.39 -9.61 54.@8 28.97 38.40 9.20 32.18 Average
12375.80@ 57.99 -16.81 74.80 42.57 38.48 9.280 32.18 Peak

bt B =1 I ¥ IR WU LN R

Note 1: “>20dB” means spurious emission levels that exceed the level of 20 dB below the applicable limit.

Note 2: “N/F” means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement receive antenna polarization: H (Horizontal), V (Vertical)

Note 4: For restricted bands, the peak measurement is fully sufficient, as the max field strength as measured
with the Peak-Detector meets the AV-Limit so that the AV level does not need to be reported in
addition.

Note 5: For un-restricted bands, unwanted emissions shall be attenuated by at least 20 dB relative to the
maximum measured in-band level (105.54dBuV/m).

Note 6: No level of unwanted emissions exceeds the level of the fundamental emission.
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