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Informacién Comercial

Nombre comercial del equipo

Cadigo Descripcién
915005733901 COL HUE PLAY DOUBLEPK EU/UK black
915005734101 COL HUE PLAY EXT PACK1PC EUUKAUNZ black

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

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

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

Caracteristicas técnicas

Tipo de equipo Luminaria LED
Marca Hue
915005733901 - 915005734101
Modelo
Modulo HUE CONNECT V3
Tecnologia o modulacién | DSSS-OQPSK (ZIGBEE), GFSK (BT)
Frecuencias 2400-2483.5MHz
Ganancia de antena (dBi) |2.08 dbi
P.I.R.E. (EIRP) BT: 2.08 dbi; Zigbee: 10,57 dbi

Declaracion de conformidad

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

Firma del Importador/Responsable: yd i
€ e
Nombre de quien firma: Tomas Aragona J/ A

Cargo: Representante Legal
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COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements and the
tests performed to the item under test on the date and under the conditions stated in the report and it is based on the

knowledge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the maintenance of the confidentiality of all information related to the item under test

and the results of the test.
The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,

except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

Test Location No. 99, Hongye Road, Suzhou Industrial Park Suzhou, 215006, P.R. China
Date(receive sample) Nov. 02, 2020
Date (start test) Nov. 03, 2020
Date (finish test) Feb. 03, 2021

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written permission
of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous

written permission of DEKRA.

ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of the EUT

and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature 15°C-35°C

Relative Humidity air 30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are recorded

and documented separately in this test report.
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POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

ABBREVIATIONS

For the purposes of the present document, the following abbreviations apply:

EUT . Equipment Under Test
QP . Quasi-Peak

CAV .  CISPR Average

AV . Average

CDN : Coupling Decoupling Network
SAC : Semi-Anechoic Chamber
OATS : Open Area Test Site

BW . Bandwidth

AM : Amplitude Modulation

PM : Pulse Modulation

HCP . Horizontal Coupling Plane
VCP : Vertical Coupling Plane
Un . Nominal voltage

Tx : Transmitter

Rx . Receiver

N/A . Not Applicable

N/M . Not Measured

Report no.: 20B0023R-RF-US-P0O6V01
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DOCUMENT HISTORY

Report No. Version Description Issued Date

20B0023R-RF-US-P0O6V01 V1.0 Initial issue of report. 2020-12-03

P20-21, added the test data of AC Power Line

Conducted Emission.
20B0023R-RF-US-PO6VO1 Vil P34, modified the test data of Emissions in non- 2021-02-03

restricted frequency band.

P13, modified the information of Auxiliary equipment /

20B0023R-RF-US-P06VO1 Viz2 Test software for the EUT.

2021-02-05

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).

2. These test results on a sample of the device are for the purpose of demonstrating Compliance with Part 15
Subpart C Paragraph 15.247, RSS-Gen Issue 5, RSS-247 Issue 2.

3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit, It is
not necessary to account the uncertainty associated with the measurement result.

4. The test results presented in this report relate only to the object tested.

5. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification (Suzhou)
Co., Ltd.

6. This report will not be used for social proof function in China market.

7. DEKRA declines any responsibility with the following test data provided by customer that may affect the validity of
result:
- Chapter 1.1 General Description of the Item(s);
- Chapter 1.2 Antenna Information;
- Chapter 1.3 Channel List.
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USED EQUIPMENT

AC Power Line Conducted Emission/ TR1

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
EMI Test Receiver R&S ESCI 100906 2020.04.18 2021.04.17
Two-Line V-Network R&S ENV216 101190 2021.01.27 2022.01.26
Two-Line V-Network R&S ENV216 101044 2020.04.18 2021.04.17
500hm Termination SHX TF2 7081402 2020.09.23 2021.09.22
500hm Termination SHX TF2 7081403 2020.09.23 2021.09.22
500hm Coaxial Switch Anritsu MP59B 6200464462 N/A N/A
Temperature/Humidity Meter |RTS RTS-8S TR1-TH 2020.08.23 2021.08.22
Dekra test software Dekra - - - -

Emissions in non-restricted frequency bands/ Occupied Bandwidth/ Fundamental emission output power/ Power

Spectral Density / TR8

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
Spectrum Analyzer Agilent N9010A MY48030494 2020.08.15 2021.08.14
EXA Spectrum Analyzer Keysight N9010A MY55370495 2020.04.17 2021.04.16
MXA Signal Anlyzer Keysight N9020A MY56060147 2020.08.15 2021.08.14
4TX MIMO Power Sensor Keysight X8750A MY59400102 2020.02.11 2021.02.10
Coaxial Cable Woken SFL402 F02-150410-044 |2021.01.01 2021.12.31
Temperature/Humidity Meter |RTS RTS-8S RFO8 2020.08.13 2021.08.12
Radiated Emission(30MHz-1GHz) / AC2

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
EMI Test Receiver R&S ESCI 100573 2020.12.06 2021.12.05
Bilog Antenna Teseq GmbH CBL6112D 27611 2020.09.22 2021.09.21
Coaxial Cable Huber+Suhner |RG 214 AC2-C 2020.04.05 2021.04.04
Temperature/Humidity Meter |RTS RTS-8S AC2-TH 2020.08.13 2021.08.12
Dekra test software Dekra - - - -
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Radiated Emission(1GHz-40GHz) / AC5

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date

EXA Spectrum Analyzer Keysight N9010A MY55370495 2020.04.17 2021.04.16

Amplifier Keleto LNPA SK20190225 2020.09.25 2021.09.24

Preamplifier EMCI EMC184045SE |980263 2020.05.24 2021.05.23

DRG Horn Antenna ETS-Lindgren 3117 00167055 2020.08.06 2021.08.05

Broad-Band Horn Antenna  |Schwarzbeck BBHA9170 294 2019.03.23 2021.03.22
SUCOFLEX

Coaxial Cable Huber+Suhner {106 AC5-C2 2020.04.05 2021.04.04
LA1-CO11-

Coaxial Cable ROSENBERGER |2000/3000 AC5-40G 2020.04.18 2021.04.17

Temperature/Humidity Meter |RTS RTS-8S AC5-TH 2020.08.13 2021.08.12

Dekra test software Dekra - - - -
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UNCERTAINTY

Uncertainties have been calculated according to the DEKRA internal document. The reported expanded uncertainties
are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95% The Uncertainties is complice with standard required as below.

Test item Uncertainty

9kHz~150kHz: 2.80 dB

AC Power Line Conducted Emission 150kHz~30MHz- 2.40 dB

Peak Power Output +1.27 dB

Horizontal: 30MHz~200MHz: 3.50 dB
300MHz~1GHz: 3.60 dB

Vertical: 30MHz~200MHz: 3.60 dB
300MHz~1GHz: 3.50 dB

Radiated Emission(30MHz~1GHz)

Horizontal: 1GHz~18GHz: 5.00 dB

Radiated Emission(1GHz~26.5GHz) Vertical:  1GHz~18GHz: 4.80 dB

RF antenna conducted test +1.27 dB
Radiated Emission Band Edge +3.9dB
DTS Bandwidth +150 Hz
Occupied Bandwidth +1 kHz
Power Density +1.27 dB
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1 GENERAL INFORMATION

1.1 General Description of the Item(s)

Product Name ........cccccceeveeeviennnnee, : Digital Device

Model NO. ....ceeeiiiiiieceee : 9290024695

FCCID it : 2AGBW9290024695X

[C e : 20812-24695X

Manufacturter .........ccccceevvvveennnnen. : Signify (China) Investment Co., Ltd

Manufacturer Address................... :

Building 9, Lane 888, Tian Lin Road, Min Hang District, Shanghai, P. R. C

Wireless specifiction.............ccccee... : Zigbee

Operating frequency range(s) 2400~2483.5MHz
Type of Modulation......................... : DSSS-OQPSK
Number of channel......................... : 16

Date Rate ......ccovviviiiiiiiiiiiiceein :

250kbps max

Rated power supply ........cccceueee. :

Voltage and Frequency

AC: 220 — 240V, 50/60 Hz

AC: 100 — 240 V, 50/60 Hz

DC: 3.3 Vdc

Battery: ......

Mounting position .............ccce.... :

Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

Head-mounted equipment

X|0O|10|0|0|0|X|d|d

Other:
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1.2 Antenna Information

Antenna model / type number........ : N/A
Antenna serial number.................. : N/A
Antenna Delivery ...........cccccceue..... : X |1TX + 1RX
L] |2TX +2RX
Antenna technology ..........cc.ccceeene : X |sIso
] [MIMO [] | CDD
[] | Beam-forming
ANteNNa TYPE ..o ; (] | External ] | Dipole
[] | Sectorized
X |Internal 1] | PIFA
X PCB
] Metal Monopole Antenna
[] | Others..............
Antenna Gain ........cccceeviniciiiienennn, : 2.08 dBi
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1.3 Channel List

\Working Frequency of Each Channel: For Zigbee
Channel Frequency | Channel Frequency Channel Frequency | Channel | Frequency
11 2405 MHz 12 2410 MHz 13 2415 MHz 14 2420 MHz
15 2425 MHz 16 2430 MHz 17 2435 MHz 18 2440 MHz
19 2445 MHz 20 2450 MHz 21 2455 MHz 22 2460 MHz
23 2465 MHz 24 2470 MHz 25 2475 MHz 26 2480 MHz
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2 DESCRIPTION OF TEST SETUP

2.1 Operating mode(s) used for tests

During the tests the following operating mode(s) has(have) been used.

Test Mode For Zigbhee

Model: Transmit by Zigbee

2.2 Auxiliary equipment / Test software for the EUT

Auxiliary equipment Type / Version Manufacturer Supplied by
Notebook Think pad x220 Lenovo Adapter

Debug board N/A N/A N/A

Software Type / Version Manufacturer Supplied by
ApprobationTool N/A N/A N/A
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2.3 Test Configuration / Block diagram used for tests

Test setup Diagram- AC Line Conducted Emission Test

L]

USB control cable

]

EUT

Test setup Diagram- Radiated Emission

Chamber E

——I

"\‘ USB control cable
r $ T

EUT
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2.4 Testing process

Setup the EUT as shown in Section 2.3.

Execute test software “ApprobationTool” on the notebook.

Configure the test mode, the test channel, and the data rate.

1
2
3
4

Verify that the EUT works properly.
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3 VERDICT SUMMARY SECTION

This chapter presents an overview of standards and results. Refer to the next chapters for details of measured test

results and applied test levels.

3.1 Standards

Standard Year Description

FCC CFR Title 47 Part 15 2021 Operation within the bands 902—928 MHz, 2400-2483.5 MHz, and

Subpart C Section 15.247 5725-5850 MHz.

ANSI C63.10 2013 American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices

KDB 558074 D01 v05r02 2019 Guidance for performing compliance measurements on Digital
Transmission System (DTS) operating under section 15.247

RSS-Gen Issue 5 Amendment 1 | 2019 General Requirements for Compliance of Radio Apparatus

RSS-247 Issue 2 2017 Digital Transmission Systems (DTSs),Frequency Hopping Systems

(FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

3.2 Deviation(s) from the Standard(s) / Test Specification(s)

The following deviation(s) was / were made from the published requirements of the listed standards: N/A.

(Please define the deviations from the standard(s) if applicable)
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3.3 Overview of results

For FCC

Requirement — Test case Basic standard(s) Verdict Remark
AC Power Line Conducted Emission FCC 15.207 PASS ---
Emissions in restricted frequency bands FCC 15.247(b)(3) PASS -
Duty cycle ANSI C63.10:2013 PASS -
Emissions in non-restricted frequency bands FCC 15.247(d), FCC 15.209 PASS
Radiated Emission Band Edge FCC 15.247(d) PASS
Fundamental emission output power FCC 15.247(d), FCC 15.209 PASS
DTS Bandwidth FCC 15.247(a)(2) PASS
Power Spectral Density FCC 15.247(e) PASS
Antenna Requirement FCC 15.203 PASS
For ISED

Requirement — Test case Basic standard(s) Verdict Remark
AC Power Line Conducted Emission RSS-Gen Issue 5 Section 8.8 PASS
Emissions in restricted frequency bands RSS-Gen Issue 5 Section 8.9 PASS
Duty cycle ANSI C63.10:2013 PASS
Emissions in non-restricted frequency bands RSS-247 Issue 2 Section 5.5 PASS
Radiated Emission Band Edge RSS-Gen Issue 5 Section 8.10 PASS
Fundamental emission output power RSS-247 Issue 2 Section 5.4(d) PASS
DTS Bandwidth RSS-Gen Issue 5 Section 6.7 PASS
Power Spectral Density RSS-247 Issue 2 Section 5.2(b) PASS -

PASS

Antenna Requirement

RSS-Gen Issue 5 Section 6.8
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3.4 Test Facility

USA . FCC Designation Number: CN1199
CA . ISED CAB identifier: CN0O040
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4  TEST RESULTS

4.1 AC Power Line Conducted Emission VERDICT: PASS
4.1.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.207
Frequency range [MHz] Limit: QP [dB(uV)Y] Limit: AV [dB(uV) Y]
0,15 - 0,50 66 — 562 56 - 462
0,50 - 5,0 56 46
50 - 30 60 50

1 At the transition frequency, the lower limit applies.

2 The limit decreases linearly with the logarithm of the frequency.

NOTE 1: The exclusion band for transmitters shall be considered for transmitters operating at frequencies below 30
MHz.

NOTE 2: Where the AC output port is directly connected (or via a circuit breaker) to the AC power input port of the
EUT the AC power output port need not to be tested.

4.1.2 Test Setup

Shielding Room

~= \/ertical Reference Ground Plane Test Receiver
Je— 40 cm—H :l
EUl AE L Oy0

0 AMN

L w0y —n

‘ LISN
-

|

N
= Horizontal Ground Reference Plane <=

4.1.3 Test Procedure

References Rule Chapter ltem

[X] |ANSI C63.10-2013 6.2 Standard test method for ac power-line conducted emissions
from unlicensed wireless devices
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4.1.4 Test Data

Profile: 20B0023R Page No.: 1

Engineer: YULIU

Site: TR1 Time: 2021/02/03 - 15:30
Limit: FCC_Part15.207_CE_AC Power Margin: O
Probe: ENV216_101044_(0.009-30MHz) Polarity: Line

EUT: Digital Device

Power: AC 120V/60Hz

Note: Mode 1
80
70
60
50
40
3
= 30
[
(3
= 20
10
0
-10
-20
0.15 1 10 30
Trequsncy{iitiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB)
1 * 0.155 52.786 43.121 -12.939 65.725 9.665 QP
2 0.155 32.676 23.011 -23.049 55.725 9.665 AV
3 0.208 45.470 35.789 -17.795 63.265 9.680 QP
4 0.208 25914 16.234 -27.351 53.265 9.680 AV
5 0.276 38.215 28.521 -22.721 60.935 9.694 QP
6 0.276 20.267 10.574 -30.668 50.935 9.694 AV
7 4537 27.527 17.614 -28.473 56.000 9.912 QP
8 4.537 17.203 7.290 -28.797 46.000 9.912 AV
9 6.144 32.404 22.417 -27.596 60.000 9.987 QP
10 6.144 21.522 11.535 -28.478 50.000 9.987 AV
11 18.809 27.707 17.320 -32.293 60.000 10.387 QP
12 18.809 21.050 10.663 -28.950 50.000 10.387 AV
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Profile: 20B0023R Page No.: 2

Engineer: YULIU

Site: TR1

Time: 2021/02/03 - 15:35

Limit: FCC_Part15.207_CE_AC Power

Margin: 0

Probe: ENV216_101044_(0.009-30MHz)

Polarity: Neutral

EUT: Digital Device

Power: AC 120V/60Hz

Note: Mode 1
80
70
60
50
40
2
o
2 30
2
o
= 20
10
0
-10
-20
0.15 1 10 30
Srenisnoiiz) _
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB)
1 * 0.162 51.791 42.124 -13.589 65.380 9.667 QP
2 0.162 31.855 22.188 -23.525 55.380 9.667 AV
3 0.197 49.804 40.104 -13.922 63.726 9.700 QP
4 0.197 27.749 18.049 -25.976 53.726 9.700 AV
5 0.265 44523 34.810 -16.758 61.281 9.714 QP
6 0.265 23.896 14.183 -27.385 51.281 9.714 AV
7 4.265 30.867 20.961 -25.133 56.000 9.907 QP
8 4.265 20.687 10.780 -25.313 46.000 9.907 AV
9 6.247 33.387 23.384 -26.613 60.000 10.003 QP
10 6.247 20.766 10.763 -29.234 50.000 10.003 AV
11 18.548 28.970 18.581 -31.030 60.000 10.389 QP
12 18.548 22.648 12.260 -27.352 50.000 10.389 AV
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4.2 Emissions in restricted frequency bands

VERDICT: PASS

4.2.1 Limit

Standard

FCC Part 15 Subpart C Paragraph 15.209

Restricted Bands of operation

Frequency Frequency Frequency Frequency
(MHz) (MH2z) (MHz) (GHz)
0.090 -0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 — 0.505 16.69475 —16.69525 608 — 614 5.35-5.46
2.1735 - 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125—-4.128 25.5 — 25.67 1300 — 1427 8.025-8.5
417725 - 4.17775 37.5-38.25 1435 — 1626.5 9.0-9.2
4.20725 — 4.20775 73-74.6 1645.5 — 1646.5 9.3-95
6.215 — 6.218 74.8-75.2 1660 — 1710 10.6 —12.7
6.26775 — 6.26825 108 —121.94 1718.8 -1722.2 13.25-134
6.31175 — 6.31225 123 -138 2200 — 2300 14.47 - 14.5
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01 —23.12
8.81425 — 8.81475 162.0125 — 167.17 3260 — 3267 23.6 —24.0
12.29 - 12.293 167.72 - 173.2 3332 — 3339 31.2-31.8
12.51975-12.52025 240 — 285 3345.8 — 3358 36.43 — 36.5
12.57675-12.57725 322 -335.4 3600 — 4400
13.36 - 13.41
Restricted Bands of operation for IC
0.090 - 0.110 13.36 - 13.41 960 - 1427 9.0-9.2
0.495 - 0.505 16.42 - 16.423 1435 - 1626.5 9.3-95
2.1735 - 2.1905 16.69475 - 16.69525 1645.5 - 1646.5 10.6 -12.7
3.020 - 3.026 16.80425 - 16.80475 1660 - 1710 13.25-134
4.125-4.128 25.5 - 25.67 1718.8 - 1722.2 14.47 - 145
4.17725 - 4.17775 37.5-38.25 2200 - 2300 15.35- 16.2
4.20725 - 4.20775 73-74.6 2310 - 2390 17.7-21.4
5.677 - 5.683 74.8 - 75.2 2483.5 - 2500 22.01-23.12
6.215 - 6.218 108 - 138 2655 - 2900 23.6-24.0
6.26775 - 6.26825 149.9 - 150.05 3260 - 3267 31.2-31.8
6.31175 - 6.31225 156.52475 - 156.52525 3332 - 3339 36.43 - 36.5
8.291 - 8.294 156.7 - 156.9 3345.8 - 3358 Above 38.6
8.362 - 8.366 162.0125 - 167.17 3500 - 4400
8.37625 - 8.38675 167.72 - 173.2 4500 - 5150
8.41425 - 8.41475 240 - 285 5350 - 5460
12.29 - 12.293 322 - 335.4 7250 - 7750
12.51975 - 12.52025 399.9 - 410 8025 - 8500
12.57675 - 12.57725 608 - 614 -
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Restricted Band Emissions Limit

Frequency Field strength Field strength Measurement distance
(MH2) (UV/m) (dBpV/m) (i)
0.009 - 0.49 2400/F(kH2) 485138 300(0te 1
0.49 - 1.705 24000/F(kH2) 33.8-23 30(ote 1
1.705 - 30 30 29.5 30(ote 1
30-88 100 40 3(note 2
88 - 216 150 435 3(note 2
216 - 960 200 46 3(note 2)
Above 960 500 54 3(note 2

Note 1: At frequencies below 30 MHz, measurements may be performed at a distance closer than that specified in the
regulations; however, an attempt should be made to avoid making measurements in the near field. Pending the
development of an appropriate measurement procedure for measurements performed below 30 MHz, when
performing measurements at a closer distance than specified, the results shall be extrapolated to the specified
distance by either making measurements at a minimum of two 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).

Note 2: At frequencies at or above 30 MHz, measurements may be performed at a distance other than what is
specified provided: measurements are not made in the near field except where it can be shown that near field
measurements are appropriate due to the characteristics of the device; and it can be demonstrated that the signal
levels needed to be measured at the distance employed can be detected by the measurement equipment.
Measurements shall not be performed at a distance greater than 30 meters unless it can be further demonstrated that
measurements at a distance of 30 meters or less are impractical. 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 linear-distance for field strength measurements; inverse-linear-distance-squared for power density
measurements).
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4.2.2 Test Setup

30MHz-1GHz Test Setup:

1o 4 (Antenna Tower)
Antenna

= l ,='=i=

T ' R
Biem H—— e _:_.:rrr._r"r”"r »

* (Turntable) = -
- Ground Flane . R
Test Receiver| - | =
LI |

Above 1GHz Test Setup:

F
|
|+

Imtogm (Antenna Tower)
EUT
T l Antenna | Pre-Amplifier
150 em | :
M — am —h —

(Turntable) : = by

== GroundPlane T 0oO

Spectrum Analyzer| - on [Controlled—

423 Test Procedure

References Rule Chapter Description
X |aNSI C63.10 11.12 Emissions in restricted frequency bands
X IANSI C63.10 11.12.1 Radiated emission measurements
X |ANSI C63.10 11.12.2.7 Radiated spurious emission test
X |ANSI C63.10 6.4 Radiated emissions from unlicensed wireless devices below 30
MHz
Xl |ANSI C63.10 6.5 Radiated emissions from unlicensed wireless devices in the
frequency range
of 30 MHz to 1000 MHz
Xl |ANSI C63.10 6.6 Radiated emissions from unlicensed wireless devices above 1
GHz
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4.2.4 Test Data

Profile: 20B0023R

Page No.: 98

Engineer: Pawn

Site: AC5

Time: 2020/11/19 - 20:15

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

80
70
60
2
50 1 3 3
E 40
3
830
T‘g
% 2
10
0
-10
-20
1000 10000 18000
Srexuinmcyiii )
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4810.000 42.955 47.632 -31.045 74.000 -4.678 PK
* 7215.000 48.949 50.969 -25.051 74.000 -2.020 PK
9620.000 43.247 44.288 -30.753 74.000 -1.041 PK
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Profile: 20B0023R Page No.: 99

Engineer: Pawn

Site: AC5 Time: 2020/11/19 - 20:15

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

80
70
60
50 1 = 5
E 40 :
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4810.000 44.106 48.783 -29.894 74.000 -4.678 PK
* 7215.000 45.963 47.983 -28.037 74.000 -2.020 PK
9620.000 43.022 44.063 -30.978 74.000 -1.041 PK
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Profile: 20B0023R

Page No.: 100

Engineer: Pawn

Site: AC5

Time: 2020/11/19 - 20:16

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2450MHz by Zigbee

80
70
60
50 1 2 3
E 40 I
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4900.000 44.967 49.941 -29.033 74.000 -4.974 PK
* 7350.000 47.673 49.775 -26.327 74.000 -2.102 PK
9800.000 44.166 44.388 -29.834 74.000 -0.223 PK
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Profile: 20B0023R

Page No.: 101

Engineer: Pawn

Site: AC5

Time: 2020/11/19 - 20:16

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2450MHz by Zigbee

80
70
60
50 ! 7 3
T 40
>
=
g 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4900.000 46.098 51.072 -27.902 74.000 -4.974 PK
* 7350.000 47.889 49.991 -26.111 74.000 -2.102 PK
9800.000 44,983 45.205 -29.017 74.000 -0.223 PK
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Profile: 20B0023R

Page No.: 102

Engineer: Pawn

Site: AC5

Time: 2020/11/19 - 20:16

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz by Zighee

80
70
60
50 1 3
T 40
>
=
g 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 42.202 47.173 -31.798 74.000 -4.972 PK
* 7440.000 47.725 49.702 -26.275 74.000 -1.978 PK
9920.000 44.274 44.107 -29.726 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 103

Engineer: Pawn

Site: AC5

Time: 2020/11/19 - 20:16

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz by Zigbee

80
70
60
50 i z 3
T 40
>
=
g 30
2
9 20
10
0
-10
-20
1000 10000 18000
, Frequency(MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 42.342 47.313 -31.658 74.000 -4.972 PK
* 7440.000 47.304 49.281 -26.696 74.000 -1.978 PK
9920.000 44.708 44541 -29.292 74.000 0.167 PK
Note:

1. Measured Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~26GHz, both of the worst case are at least 20dB below the limits,
therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average limit, then average
measurement needn’t be performed.

4. As the radiated emission was performed, so conducted emission was not tested.

Report no.: 20B0023R-RF-US-P0O6V01

Page 30/ 54




DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

The worst case of Radiated Emission below 1GHz:

Profile: 20B0023R

‘ Page No.: 5

Engineer: Pawn

Site: AC2

Time: 2020/11/14 - 15:27

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: AC2_3M(30-1000M)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model

80

70

60

50

40

30

Level(dBuV/m)

20

10

0

-10

-20
30 100 1000
Srequsmey(Miz) 1
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 133.548 19.978 2.286 -23.522 43.500 17.692 QP
2 231.881 19.667 1.729 -26.333 46.000 17.938 QP
3 412.422 27.677 1.747 -18.323 46.000 25.930 QP
4 602.664 31.405 2.331 -14.595 46.000 29.074 QP
5 805.151 32.077 2.258 -13.923 46.000 29.819 QP
6 * 879.841 38.370 5.980 -7.630 46.000 32.390 QP
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Profile: 20B0023R Page No.: 6

Engineer: Pawn

Site: AC2

Time: 2020/11/14 - 15:35

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: AC2_3M(30-1000M)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model
80
70
60
50
E 40
3
£ 30
1
8 2
10
0
-10
-20
30 100 1000
] Srenisnoiiz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 104.933 23.236 1.017 -20.264 43.500 22.219 QP
2 280.745 27.019 2.081 -18.981 46.000 24.938 QP
3 345.856 23.919 -0.151 -22.081 46.000 24.069 QP
4 682.931 33.205 3.338 -12.795 46.000 29.866 QP
5 744.284 32.983 2.448 -13.017 46.000 30.536 QP
6 * 879.852 38.314 5.033 -7.686 46.000 33.281 QP
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4.3 Emissions in non-restricted frequency band VERDICT: PASS
4.3.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247(d)
RF Output power (Detection methods) Limit(dB)
RF Output power(Average detector) 30dBc(Notel)
RF Output power(PK detector) 20dBc(Note2)

Note 1: If maximum conducted (average) output power was used to demonstrate compliance as described in 9.2, then
the peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 30
dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 30 dBc).

Note 2: If the maximum peak conducted output power procedure was used, then the peak output power measured in
any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB relative to the
maximum in-band peak PSD level in 100 kHz (i.e., 20 dBc).

4.3.2 Test Setup

Spectrum Analyzer

=uslm—
4H oo EUT

Non-Conducted
Table

= Ground Reference Plane

4.3.3 Test Procedure

References Rule Chapter Description

X |ANSIC63.10 11.11 Emissions in non-restricted frequency bands
XI  |ANSI C63.10 11.11.1 General
X |ANSIC63.10 11.11.2 Reference level measurement
X IANSI C63.10 11.11.3 Emission level measurement
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4.3.4 Test Data

Model/CH11/2405MHz

Agilent Spectrum Analyzer - Swept SA

| SEMSE:INT] ALIGHAUTO 05:41:11 PMFeb 02, 2021

Mkr1 2.404 6 GHz

Frequency

Ref Offset 1 dB
10 didiv. Ref 20.00 dBm
Log Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
25,000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

MSG % STATUS

| SEMSE:INT ALIGNAUTO 03:47:41 PMFeb 02, 2021

Mkr1 2.479 6 GHz
Ref 20.00 dBm 4.999 dBm

Frequency

Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

stopFreq
25.000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz
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4.4 Duty cycle VERDICT: PASS
4.4.1 Limit

N/A

4.4.2 Test Setup

Spectrum Analyzer

~mm
:_é: =]= EUT

Non-Conducted
Table

= Ground Reference Plang e

443 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.6 Duty cycle (D), transmission duration (T), and maximum power
control level
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4.4.4 Test Data

Tx On Tx Off VBW Tx On + Tx Off Duty Cycle
Test Mode
(us) (us) (kHz) (us) (%)
Mode 1 - - - - 100

Note 1: T means the minimum transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

Note 2: According to KDB 558074, when test for Radiated Emission Band Edge and Radiated Emission, for average
detector set: VBW = 1/T will be used.

Mode 1 CH20 2450MHz

| eysight spectrum Analyzer - Swept 54 =[]
1 ALIGN AUTO | 11:16:32 AM Nov 30, 2020

Frequency
Ref Offset1 dB
Ref 24.00 dBm
Auto Tune

Center Freq
2.450000000 GHz

StartFreq
2450000000 GHz

StopFreq
2.450000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

B
Scale Type

Center 2.450000000 GHz Span 0 Hz |5 Lin

Res BW 3.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts) —
E STATUS
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4.5 Radiated Emission Band Edge VERDICT: PASS
45.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247(d) , 15.209
Frequency bands Limit RBW Distance
Detector
(MHz) (dBuV/m) (MHz) (m)
2310-2390 PK 74 1

2483.5-2500 AV 54 1

Note: The field strength of emissions appearing within these frequency bands shall not exceed the limits.

45.2 Test Setup

Above 1GHz Test Setup:

I -
i |
Imtoqm ; (Antenna Tower)
EUT
T l Antenna ’ Pre-Amplifier
[ | = 1 1 s o —
150 em
Mmmme— _ i :
I (Turntable) S
‘= GroundPlane 1 OO
Spectrum Analyzer| - oo Controlle ‘
I 1
®

4.5.3 Test Procedure
References Rule Chapter Description
X |ANSI C63.10 6.10 Band-edge testing
X |ANSI C63.10 6.10.5 Restricted-band band-edge measurements
[] |ANSIC63.10 6.10.6 Marker-delta method
X |ANSI C63.10 11.12 Emissions in restricted frequency bands
X |ANSI C63.10 11.12.1 Radiated emission measurements
X |ANSI C63.10 11.12.2.7 Radiated spurious emission test
ANSI C63.10 6.4 Radiated emissions from unlicensed wireless devices below 30
MHz
ANSI C63.10 6.5 Radiated emissions from unlicensed wireless devices in the
frequency range
of 30 MHz to 1000 MHz
DX |ANSI C63.10 6.6 Radiated emissions from unlicensed wireless devices above 1
GHz
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45.4 Test Data

Profile: 20B0023R

Page No.: 33

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:44

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

120
3
T 80
=
3
g 70
©
5 60
g At b b A sy Al
50
40
30
20
2310 2410
Frequencyiiiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2385.300 54.554 18.496 -19.446 74.000 36.059 PK
2390.000 50.193 14.449 -23.807 74.000 35.745 PK
* 2404.500 96.736 60.484 22.736 74.000 36.252 PK
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Profile: 20B0023R

Page No.: 34

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:49

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

120

80

70

Level(dBuV/m)

2310 2410
Frequency(MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2326.500 42.879 5.254 -11.121 54.000 37.625 AV
2390.000 40.677 4.933 -13.323 54.000 35.745 AV
* 2405.200 94.761 58.457 40.761 54.000 36.304 AV
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Profile: 20B0023R Page No.: 35

Engineer: Pawn

Site: AC5 Time: 2020/11/17 - 19:51

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

EUT: Digital Device Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

120

80

Level(dBuV/m)

2310 2410
, Frequency(MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2325.300 54.041 16.429 -19.959 74.000 37.611 PK
2390.000 51.174 15.430 -22.826 74.000 35.745 PK
* 2404.200 105.609 69.379 31.609 74.000 36.230 PK
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Profile: 20B0023R Page No.: 36

Engineer: Pawn

Site: AC5 Time: 2020/11/17 - 19:53

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

EUT: Digital Device Power: 24 Vdc

Note: Model:Transmit at 2405MHz by Zigbee

120
3
T 80
=
3
g 70
i
5 60
50 1 f/
; 2
40 f
30
20
2310 2410
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2366.400 44.146 7.500 -9.854 54.000 36.646 AV
2390.000 41.078 5.334 -12.922 54.000 35.745 AV
* 2405.200 103.915 67.611 49.915 54.000 36.304 AV
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Profile: 20B0023R

Page No.: 37

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:55

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz by Zigbee

120
1
T 80
=
3
g 70
iy 2
4 60 :
50 e e e et
40
30
20
2475 2500
, Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.675 98.741 61.899 24.741 74.000 36.842 PK
2 2483.500 57.591 20.892 -16.409 74.000 36.699 PK
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Profile: 20B0023R

Page No.: 38

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:58

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz by Zigbee

120
1
T 80
=
3
R0
T
5 60
sof -
40
30
20
2475 2500
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.225 95.051 58.230 41.051 54.000 36.822 AV
2 2483.500 47.692 10.993 -6.308 54.000 36.699 AV

Report no.: 20B0023R-RF-US-P0O6V01

Page 43 /54




DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

Profile: 20B0023R Page No.: 39

Engineer: Pawn

Site: AC5 Time: 2020/11/17 - 19:59

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

Power: 24 Vdc

EUT: Digital Device

Note: Model:Transmit at 2480MHz by Zigbee

120
1
T 80
=
3
g 70 \2
T i
& o0 M A RRAG
50 M- Aw' A .\‘_‘ A8, St Jud, Y
40
30
20
2475 2500
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.450 105.251 68.401 31.251 74.000 36.850 PK
2 2483.500 63.813 27.114 -10.187 74.000 36.699 PK
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Profile: 20B0023R

Page No.: 40

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 20:01

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz by Zigbee

120
1
T 80
=
3
R0
T
& 60
= 2
50/
40
30
20
2475 2500
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.025 101.290 64.461 47.290 54.000 36.829 AV
2 2483.500 52.281 15.582 -1.719 54.000 36.699 AV
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4.6 DTS Bandwidth VERDICT: PASS

4.6.1 Limit

Standard FCC Part 15 Subpart C Paragraph 15.247 (a)(2)

Systems using digital modulation techniques operate in the2400-2483.5 MHz .The minimum 6 dB bandwidth shall be
at least 500 kHz

4.6.2 Test Setup

Spectrum Analyzer

). J
e EUT

Non-Conducted
Table

= Ground Reference Plang e

4.6.3 Test Procedure

Reference Rule Chapter Description
XI |ANSI C63.10 11.8 DTS bandwidth
[ ] |ANSIC63.10 11.8.1 Option 1
X |ANSI C63.10 11.8.2 Option 2
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4.6.4 Test Data

Test Freq, 99% Occ.upied o 6dB Occ_upied Limit
Mode | CH. (MH2) Bandwidth Limit Bandwidth (kHz) Result
(MHz) (MHz)
11 2405 247 Within frequency band 1.846 >500 Pass
1 20 2450 2.4438 Within frequency band 1.845 >500 Pass
26 2480 2.4694 Within frequency band 1.884 >500 Pass

Note : The worst case of Occupied Bandwidth as below:

99% Occupied Bandwidth

6dB Occupied Bandwidth

Mode 1 CH26 (2480MHz)

—
[ Keyight Specirum Analyzer - Occupied 8

Ref 36.50 dBm

Center Freq
2.4B0000000 GHz|

Span 10 MHz|

HRes BW 100 kHz #VBW 300 kHz Sweep 1ms|

Occupied Bandwidth Total Power 16.8 dBm
2.4694 MHz

Transmit Freq Error 1.882 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.850 MHz x dB -6.00 dB

usc i File <ZIGBEE-2480 png> saved

Mode 1 CH20 (2450MHz)

[ Xepight Spectnum Ansiyzes - Dccupied BW

Frequency

Ref 20.00 dBm

Center Freq|
2450000000 GHz|

Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 17.5 dBm

2.4656 MHz

Transmit Freq Error 6.908 kHz
x dB Bandwidth 1.845 MHz x dB -6.00 dB

% of OBW Power 99.00 %
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4.7 Fundamental emission output power VERDICT: PASS
4.7.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247 (b)(3)
X |GTX <6dBi Pout<30dBm
[1 |[GTX >6dBi
[]  |Non-Fix point-point Pout<30-( GTX -6)
[] [Fix point-point Pout<<30-[(GTX-6)]/3
[] |Point-to-multipoint Pout<<30-(GTX-6)
[ 1 |Overlap Beams Pout<<30-[(GTX-6)]/3
Aggregate power
[] fransmitted simultaneously [Pout<30-[(GTX-6)]/3
on all beams
[1 |single directional beam Pout<30-[(GTX-6)]/3+8dB

Note 1 : GTX directional gain of transmitting antennas.
Note 2 : Pout is maximum peak conducted output power .

4.7.2 Test Setup

Power Meter Power Sensor
[E2a5 b

Non-Conducted
Table

= Ground Reference Plane =
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4.7.3 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.9 Fundamental emission output power
X ANSI C63.10 11.9.1 Maximum peak conducted output power
[] JANSIC63.10 11.9.1.1 RBW = DTS bandwidth
[] JANSIC63.10 11.9.1.2 Integrated band power method
X |ANSI C63.10 11.9.1.3 PKPML1 Peak power meter method
] ANSI C63.10 11.9.2 Maximum conducted (average) output power
[] JANSIC63.10 11.9.2.2 Measurement using a spectrum analyzer (SA)
[] |ANSI C63.10 11.9.2.2.2 Method AVGSA-1(Duty cycle =98%)
[] |ANSI C63.10 11.9.2.2.3 Method AVGSA-1A(Duty cycle =98%)
[] |ANSIC63.10 11.9.2.24  |Method AVGSA-2(Duty cycle <98%)
[] |ANSI C63.10 11.9.2.2.5 Method AVGSA-2A(Duty cycle <<98%)
[] |ANSI C63.10 11.9.2.24 Method AVGSA-3
[ ] |ANSIC63.10 11.9.2.25  Method AVGSA-3A
[] JANSI C63.10 11.9.2.3 Measurement using a power meter (PM)
[] |ANSI C63.10 11.9.2.3.1 Method AVGPM
[ ] |ANSIC63.10 11.9.2.3.2  Method AVGPM-G
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4.7.4 Test Data

Mode Channel Fre:iztncy Coggvl;g:ed EIRP lgooxgrufi[ridit EIRP Limit Result
(MHz) (dBm) {elzim) (dBm) (elEim)
11 2405 7.49 9.57 <30 <36 Pass
Mode 1 20 2450 7.40 9.48 <30 <36 Pass
26 2480 7.46 9.54 <30 <36 Pass

Report no.: 20B0023R-RF-US-P0O6V01

Page 50/ 54




DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China DE KRA
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

4.8 Power Density VERDICT: PASS
4.8.1 Limit

Standard FCC Part 15 Subpart C Paragraph 15.247 (b)(3)

Power Spectral Density<<8dBm/3kHz

4.8.2 Test Setup

Spectrum Analyzer

=i
41 oo EUT

Non-Conducted
Table

= Ground Reference Plane s

4.8.3 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.10 g/lr;\?g;r:grr]n power spectral density level in the fundamental
X |ANSI C63.10 11.10.2 Method PKPSD (peak PSD)
[] |ANSIC63.10 11.10.3 Method AVGPSD-1(Duty cycle =98%)
[] |ANSIC63.10 11.10.4 Method AVGPSD-1A(Duty cycle=98%)
[] |ANSIC63.10 11.10.5 Method AVGPSD-2(Duty cycle<<98%)
[] |ANSIC63.10 11.10.6 Method AVGPSD-2A(Duty cycle<<98%)
[] |ANSIC63.10 11.10.7 Method AVGPSD-3
[] |ANSIC63.10 11.10.8 Method AVGPSD-3A
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4.8.4 Test Data

Test
Measurement PSD Limit
Mode Channel Frequency Result
(dBm/3kHz) (dBm/3kHz)
(MHz)
11 2405 -8.392 <8 Pass
Mode 1 20 2450 -8.139 <8 Pass
26 2480 -8.719 <8 Pass

Note : The worst case of PSD as below:

Mode 1 CH20(2450MHz)

| Keysiaht Spectrum Analyzer - Swept 54 =2 \-Eii-l

RF 500 DC | SENSEINT ALIGN AUTO 11:19:52 AM Nov 20, 2020
Ref Offset 0.5 dB Mkr1 2.450 438 0 GHz
19 dBidiv Ref 7.00 dBm -8.139 dBm

Auto Tune

Center Freq
2450000000 GHz

*--Mmmn e
_-mmmmmmmmnfm
mg----l-nmmm

StopFreq
2451413000 GHz
|

CF Step
282.600 kHz

Auto

Freq Offset
0 Hz
i |
Scale Type

Center 2.450000 GHz Span 2.826 MHz [[gd] Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 298.0 ms (1001 pts) —l
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4.9 Antenna Requirement VERDICT: PASS
49.1 Limit:
Standard FCC Part 15 Subpart C Paragraph 15.203

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 §15.211, §15.213, §15.217, 815.219, or §15.221. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

49.2 Antenna Connector Construction:

X [The use of a permanently attached antenna

[] [The antenna use of a unique coupling to the intentional radiator

[] [The use of a nonstandard antenna jack or electrical connector

Please refer to the attached document “Internal Photograph” to show the antenna connector.
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5 TEST SETUP PHOTO AND EUT PHOTO

Remark: The test setup photo and EUT Photo please see appendix.

The End

Report no.: 20B0023R-RF-US-P0O6V01

Page 54 / 54



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

\\\"l"l"
\\-//

,/'I
A% ‘\“

Test report No:
20B0023R-RF-US-P06V02

\“\
II

/‘\ S |ACCREDITED)

"4./.,|..\n‘ Cert, # 3235.01

\\

FCC & ISED TEST REPORT

Product Name Digital Device

Trademark PHILIPS

Model and /or type reference 9290024695

FCC ID 2AGBW9290024695X

IC 20812-24695X

Applicant’s name / address Signify (China) Investment Co., Ltd
Building 9, Lane 888, Tian Lin Road, Min Hang District, Shanghai,
P.R.C

Test method requested, standard FCC CFR Title 47 Part 15 Subpart C Section 15.247

ANSI C63.10: 2013

KD558074 D01 15.247 Meas Guidance v05r02
RSS-Gen Issue 5

RSS-247 Issue 2

Verdict Summary IN COMPLIANCE

Documented by (hame / position & signature)  Kitty Li/Project Assistant

Kﬁh] L3
Reviewed by (name / position & signature) Frank He/ Technical Supervisor
Approved by (name / position & signature) Jack Zhang/ Supervisor
J a@éde?)\vﬂ
Date of issue 2021-02-05

Report template No Template FCC 15.247-RF-V1.0




DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

INDEX
page

LT o= =TI olo] oo 110 - PP PR 4
ENVIFONMENTAI CONTITIONS ......iteeee ittt ettt ettt e ettt e e oa b et e e e oa ke e e e e aa ke e e e e sabe e e e e aabb e e e e aabb e e e e snbbeeeeannneeeaae 4
POSSIDIE TEST CASE VEITICTS ... ..eeeeiiiiie ettt ettt ettt e ettt e e ok bt e e e oa ke e e e e 4a ke et e e e bbe e e e e kb e e e e abbe e e e abbeeeeannneeenan 5
F Y o] o] (=3 T L] K O O T PP PP PRP PR PPPPRPO 5
DOCUMENT HISTOY ... ettt ettt ettt ettt ettt e ettt e e e ea ket e e oa ket e e e oa b et e e+ 4a b et e e e 4a b e e e e e 4a ket e e e am b ee e e e aabe e e e e anbbeeeeanbbeeeesnnneeenan 6
REMAIKS @NA COMIMEINES ...iiiiie ittt ettt e e st e e e ra b et e e oabe e e e e oabe e e e e sa bbb e e e aa b et e e e ambbe e e e aabeeeeeanbseeeeanbbeeeeabneeeeaan 6
USEU EQUIPIMENT. ... s 7
UNICEITAINTY ... s 9
1 1T aTT e 1 I o] (o] 4= 11 (o] o E PP PP PP 10
1.1  General Description Of the HEMI(S) . .cccoii i 10

1.2 ANteNNa INFOIMEALION ... e e e e e s et e e et e e e s e e e e s e e e e ennns 11

IS T O o= 1o T B I TSP OT PP PPPPPPO 12

2 (D= ETod f] o) i o] o) B ST R ST= U o TP O PPPPPPO 13
2.1 Operating MOAE(S) USEA fOF TESES .....uiiiiiiiiie ittt ettt e e et e e et e e s anbn e e e e anens 13

2.2 Auxiliary equipment / Test software for the EUT .......ooooiiiiii e 13

2.3  Test Configuration / Block diagram USEd fOr tESES......ccoiuiiiiiiiiii e 14

2.4 TESHNQ PrOCESS ... cii e 15

3 VErICt SUMMAIY SECHION. .. .uuuiititiiiiiiiiiiiee s 16
N S r= 14 o =1 {0 - PP PO PP PP UUPRPPPUPRP 16

3.2 Deviation(s) from the Standard(s) / Test SPeCIfiCatiON(S)........uuururrreerriiiiiiiriieieieriiererererererereeereee—————————— 16

3.3 OVEIVIEW OF TESUILS ...ttt e e e e et e e s n et e e s b et e e s s r et e e sanreeeeaarreeeenans 17

I = A = ol |1 Y2 PP UUP PP OTPRPN 18

4 TESE RESUILS ...ttt ettt ettt e oottt e oo b e et e e o bt et e ook b et e e e bbbt e e e kb et e e e anbb e e e e nbe e e e s nnaeee s 19
4.1  AC Power Line CondUCEA EMISSION......cciiiuiiiiiiiiiiie ittt ettt sttt e e e s snbee e e s snbbee e s snnaeeessnneeeens 19

s Nt T 0 SRS 19

o R 2 T (B [ o TP PP PP PP POPPPPPRPPPP 19

4.1.3 TESE PIOCEUUIE ... ettt etttk e e e e et e oo e a bt e e e e s b et e e e s et e e e e b et e e e aab et e e s anbneeeeannes 19

414 TESEDALA........uveiiiiie ettt e e s e et e e e e e e e e e s 20

4.2 Emissions in restricted freqUENCY DANGAS ........cooii e e e e e e 22
ot R I o 1 TP PO PPPRRPT 22

4.2.2 TS SOIUP .. s 24

e B =S e o Tod=To (U = SRR 24

A =11 o I | = PP PP PR 25

4.3  Emissions in non-restricted freqUENCY DA ..........ciiiiiiiii i 51

Report no.: 20B0023R-RF-US-P06V02 Page 2/99



DEKRA Testing and Certification (Suzhou) Co., Ltd.

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

I T O 4 USSR 51
4.3.2 TS SEUUP ...ttt ettt e st te e s e et e e e e e e e et e e et e et e e e e e s aannn 51
e R T NS e o Tot =T (U ¢ O U RO SPPPURRPR 51
A.3.4 TESEDALA.......cutiiiiiiii i e 52

O B 11 o3 o] [ SRR 56
o R I3 3 O TSRS P TP PPRPPR 56
A =T BT = L1 | o TSP 56
e B =S O e (o To=To (U ¢ O PP PP PSP OPPPPP 56
A4 4 TESE DALA. ... 57

4.5 Radiated EMISSION Band EAQE .......cooiiiiiiiiiiiii ettt 58
0t O T o 1 SO UPRRPR 58
T =T ST = (B | o TP TP TP PSP T T PPPPPPPRRPPR 58
ST B =1 o e o Lo =To U PSPPSR PPPRR P 58
A.5.4 TESEDALA.......cutiiiiiiii i e e a e 59

R D RSN =TT (o 1V o | o T RO P OOV TRRPPP 91
T R X TSP RUPOPRPRRPR 91
G A =T ST = L1 | o TSP 91
e B IS e o Tod=To (U = PSPPSR PPR 91

A.6.4 TESE DAL .......ueeeeeiiie ettt e oo et e e e o e et e e e e e e r e et e e e e a e r e e e e e e aaanne 92

4.7  Fundamental €mMiSSION OULPUL POWET ......ccoiuiiiiiiiiite ettt e e ettt ettt ettt e tb et e e s s abb e e s aabb e e e s sabb e e e s snbeeeesanneeeens 93
0t T 0 SO PUREEP 93
A == T B | o TP PO PP PP OPPPPPRPPPR 93

4.7.3 TESEPIOCEUUIE ......eeiiee ittt ettt e et e e e e et e e e e et e e e e et e e e s et e e e e anr e e e e e n e e e e anrneeeennnns 94

A7 4 TESEDALA........uviiiiiiei it e e e et a e e e s s 95

4.8 POWEE DBNSITY...uuuuiiiiiiiiiiiiiiiiiiiii s 96
T A X1 OSSOSO 96
4.8.2 TS SBIUP .. s 96

S B IS e o Tod=To (U = PSPPSR TP 96

A.8.4 TESE DAL .......eeeeeeiiie ettt ettt e oot et e e e o et e e e o e R e et e e e e e e h e e e e e e e e e e e e e e e e s aanae 97

e B N o1 (=T o Fo N =T o (0T =T 0 LT o | PRI 98
e R I 31 O PSSR PPR 98
4.9.2 Antenna ConNECtOr CONSITUCTION: .....coiuiii ettt ettt e e e st e e e st e e s snbee e e e aneeas 98

5 Test setup Photo @Nd EUT PROTO ...ttt e ettt e e e e sttt e e e e e e s e e nnbeeeeeaaeeeaannnes 99

Report no.: 20B0023R-RF-US-P06V02 Page 3/99



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements and the
tests performed to the item under test on the date and under the conditions stated in the report and it is based on the

knowledge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the maintenance of the confidentiality of all information related to the item under test

and the results of the test.
The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,

except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

Test Location No. 99, Hongye Road, Suzhou Industrial Park Suzhou, 215006, P.R. China
Date(receive sample) Nov. 02, 2020
Date (start test) Nov. 03, 2020
Date (finish test) Feb. 03, 2021

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written permission
of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous

written permission of DEKRA.

ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of the EUT

and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature 15°C-35°C

Relative Humidity air 30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are recorded

and documented separately in this test report.
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POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

ABBREVIATIONS

For the purposes of the present document, the following abbreviations apply:

EUT . Equipment Under Test
QP . Quasi-Peak

CAV . CISPR Average

AV . Average

CDN . Coupling Decoupling Network
SAC . Semi-Anechoic Chamber
OATS : Open Area Test Site

BW :  Bandwidth

AM : Amplitude Modulation

PM . Pulse Modulation

HCP : Horizontal Coupling Plane
VCP : Vertical Coupling Plane
Un : Nominal voltage

Tx . Transmitter

Rx :  Receiver

N/A . Not Applicable

N/M :  Not Measured
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DOCUMENT HISTORY

Report No. Version Description Issued Date

20B0023R-RF-US-P06V02 V1.0 Initial issue of report. 2020-12-03

P20-21, added the test data of AC Power Line

Conducted Emission.
20B0023R-RF-US-PO6V02 Vil P52-P55, modified the test data of Emissions in non- 2021-02-03

restricted frequency band.

P13, modified the information of Auxiliary equipment /

20B0023R-RF-US-P06V02 Viz2 Test software for the EUT.

2021-02-05

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).

2. These test results on a sample of the device are for the purpose of demonstrating Compliance with Part 15
Subpart C Paragraph 15.247, RSS-Gen Issue 5, RSS-247 Issue 2.

3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit, It is
not necessary to account the uncertainty associated with the measurement result.

4. The test results presented in this report relate only to the object tested.

5. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification (Suzhou)
Co., Ltd.

6. This report will not be used for social proof function in China market.

7. DEKRA declines any responsibility with the following test data provided by customer that may affect the validity of
result:
- Chapter 1.1 General Description of the Item(s);
- Chapter 1.2 Antenna Information;
- Chapter 1.3 Channel List.
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USED EQUIPMENT

AC Power Line Conducted Emission/ TR1

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
EMI Test Receiver R&S ESCI 100906 2020.04.18 2021.04.17
Two-Line V-Network R&S ENV216 101190 2021.01.27 2022.01.26
Two-Line V-Network R&S ENV216 101044 2020.04.18 2021.04.17
500hm Termination SHX TF2 7081402 2020.09.23 2021.09.22
500hm Termination SHX TF2 7081403 2020.09.23 2021.09.22
500hm Coaxial Switch Anritsu MP59B 6200464462 N/A N/A
Temperature/Humidity Meter |RTS RTS-8S TR1-TH 2020.08.23 2021.08.22
Dekra test software Dekra - - - -

Emissions in non-restricted frequency bands/ Occupied Bandwidth/ Fundamental emission output power/ Power

Spectral Density / TR8

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
Spectrum Analyzer Agilent N9010A MY48030494 2020.08.15 2021.08.14
EXA Spectrum Analyzer Keysight N9010A MY55370495 2020.04.17 2021.04.16
MXA Signal Anlyzer Keysight N9020A MY56060147 2020.08.15 2021.08.14
4TX MIMO Power Sensor Keysight X8750A MY59400102 2020.02.11 2021.02.10
Coaxial Cable Woken SFL402 F02-150410-044 |2021.01.01 2021.12.31
Temperature/Humidity Meter |RTS RTS-8S RFO8 2020.08.13 2021.08.12
Radiated Emission(30MHz-1GHz) / AC2

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
EMI Test Receiver R&S ESCI 100573 2020.12.06 2021.12.05
Bilog Antenna Teseq GmbH CBL6112D 27611 2020.09.22 2021.09.21
Coaxial Cable Huber+Suhner |RG 214 AC2-C 2020.04.05 2021.04.04
Temperature/Humidity Meter |RTS RTS-8S AC2-TH 2020.08.13 2021.08.12
Dekra test software Dekra - - - -
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Radiated Emission(1GHz-40GHz) / AC5

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date

EXA Spectrum Analyzer Keysight N9010A MY55370495 2020.04.17 2021.04.16

Amplifier Keleto LNPA SK20190225 2020.09.25 2021.09.24

Preamplifier EMCI EMC184045SE |980263 2020.05.24 2021.05.23

DRG Horn Antenna ETS-Lindgren 3117 00167055 2020.08.06 2021.08.05

Broad-Band Horn Antenna  |Schwarzbeck BBHA9170 294 2019.03.23 2021.03.22
SUCOFLEX

Coaxial Cable Huber+Suhner {106 AC5-C2 2020.04.05 2021.04.04
LA1-CO11-

Coaxial Cable ROSENBERGER |2000/3000 AC5-40G 2020.04.18 2021.04.17

Temperature/Humidity Meter |RTS RTS-8S AC5-TH 2020.08.13 2021.08.12

Dekra test software Dekra - - - -
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UNCERTAINTY

Uncertainties have been calculated according to the DEKRA internal document. The reported expanded uncertainties
are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95% The Uncertainties is complice with standard required as below.

Test item Uncertainty

9kHz~150kHz: 2.80 dB

AC Power Line Conducted Emission 150kHz~30MHz- 2.40 dB

Peak Power Output +1.27 dB

Horizontal: 30MHz~200MHz: 3.50 dB
300MHz~1GHz: 3.60 dB

Vertical: 30MHz~200MHz: 3.60 dB
300MHz~1GHz: 3.50 dB

Radiated Emission(30MHz~1GHz)

Horizontal: 1GHz~18GHz: 5.00 dB

Radiated Emission(1GHz~26.5GHz) Vertical:  1GHz~18GHz: 4.80 dB

RF antenna conducted test +1.27 dB
Radiated Emission Band Edge +3.9dB
DTS Bandwidth +150 Hz
Occupied Bandwidth +1 kHz
Power Density +1.27 dB
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1 GENERAL INFORMATION

1.1 General Description of the Item(s)

Product Name ........cccccceeveeeviennnnee, : Digital Device

Model NO. ...oeevvieiiiiiiiiieeee e : 9290024695

FCCID it : 2AGBW9290024695X

[ et : 20812-24695X

Manufacturter ..........cccceeveeeeeinnnnnee, : Signify (China) Investment Co., Ltd

Manufacturer Address................... : Building 9, Lane 888, Tian Lin Road, Min Hang District, Shanghai, P. R. C
Wireless specifiction..............c...ue.. : Bluetooth 5.0

Operating frequency range(s) ........ : 2400~2483.5MHz

Type of Modulation......................... : GFSK

PHYS oo . || LE 1M X [LE 2m [X] | LE Coded S=2/8
Data RATE .......ovv..ovveeeseeeeeeereeeenns - || 1mbit's X | 2mbit/s X | 500/125 Kbit/s
Number of channel......................... : 40

Rated power supply ......ccccceeneee :
P PPy Voltage and Frequency

AC: 220 — 240 V, 50/60 Hz

AC: 100 — 240 V, 50/60 Hz

DC: 3.3 Vdc

Battery: ......

Mounting position .............ccce.... : Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

Head-mounted equipment

X 0O|0|000X 0|10

Other:
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1.2 Antenna Information

Antenna model / type number........ : N/A
Antenna serial number.................. : N/A
Antenna Delivery ...........cccccceue..... : X |1TX + 1RX
L] |2TX +2RX
Antenna technology ..........cc.ccceeene : X |sIso
(] [MIMO [] | cpbD
[] | Beam-forming
ANteNNa TYPE ..o ; (] | External ] | Dipole
[] | Sectorized
X |Internal 1] | PIFA
X PCB
] Metal Monopole Antenna
[] | Others..............
Antenna Gain ........cccceeviniciiiienennn, : 2.08 dBi
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1.3 Channel List

Bluetooth Working Frequency of Each Channel:

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
00 2402 MHz 01 2404 MHz 02 2406 MHz 03 2408 MHz
04 2410 MHz 05 2412 MHz 06 2414 MHz 07 2416 MHz
08 2418 MHz 09 2420 MHz 10 2422 MHz 11 2424 MHz
12 2426 MHz 13 2428 MHz 14 2430 MHz 15 2432 MHz
16 2434 MHz 17 2436 MHz 18 2438 MHz 19 2440 MHz
20 2442 MHz 21 2444 MHz 22 2446 MHz 23 2448 MHz
24 2450 MHz 25 2452 MHz 26 2454 MHz 27 2456 MHz
28 2458 MHz 29 2460 MHz 30 2462 MHz 31 2464 MHz
32 2466 MHz 33 2468 MHz 34 2470 MHz 35 2472 MHz
36 2474 MHz 37 2476 MHz 38 2478 MHz 39 2480 MHz

Note: The general description of the Item(s), antenna information and channel list in clause 1 are provided and

confirmed by the client.
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2 DESCRIPTION OF TEST SETUP

2.1 Operating mode(s) used for tests

During the tests the following operating mode(s) has(have) been used.

Model: Transmit by LE_1Mbps

Mode2: Transmit by LE_2Mbps

Test Mode For Bluetooth -
Mode3: Transmit by LE_Coded S=2

Mode4: Transmit by LE_Coded S=8

2.2 Auxiliary equipment / Test software for the EUT

Auxiliary equipment Type / Version Manufacturer Supplied by
Notebook Think pad x220 Lenovo Adapter

Debug board N/A N/A N/A

Software Type / Version Manufacturer Supplied by
ApprobationTool N/A N/A N/A

Report no.: 20B0023R-RF-US-P06V02 Page 13 /99




DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

2.3 Test Configuration / Block diagram used for tests

Test setup Diagram- AC Line Conducted Emission Test

L]

USB control cable

]

EUT

Test setup Diagram- Radiated Emission

Chamber E

——I

"\‘ USB control cable
r $ T

EUT
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2.4 Testing process

Setup the EUT as shown in Section 2.3.

Execute test software “ApprobationTool” on the notebook.

Configure the test mode, the test channel, and the data rate.

1
2
3
4

Verify that the EUT works properly.
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3 VERDICT SUMMARY SECTION

This chapter presents an overview of standards and results. Refer to the next chapters for details of measured test

results and applied test levels.

3.1 Standards

Standard Year Description

FCC CFR Title 47 Part 15 2021 Operation within the bands 902—928 MHz, 2400-2483.5 MHz, and

Subpart C Section 15.247 5725-5850 MHz.

ANSI C63.10 2013 American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices

KDB 558074 D01 v05r02 2019 Guidance for performing compliance measurements on Digital
Transmission System (DTS) operating under section 15.247

RSS-Gen Issue 5 Amendment 1 | 2019 General Requirements for Compliance of Radio Apparatus

RSS-247 Issue 2 2017 Digital Transmission Systems (DTSs),Frequency Hopping Systems

(FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

3.2 Deviation(s) from the Standard(s) / Test Specification(s)

The following deviation(s) was / were made from the published requirements of the listed standards: N/A.

(Please define the deviations from the standard(s) if applicable)
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3.3 Overview of results

For FCC

Requirement — Test case Basic standard(s) Verdict Remark
AC Power Line Conducted Emission FCC 15.207 PASS ---
Emissions in restricted frequency bands FCC 15.247(b)(3) PASS -
Duty cycle ANSI C63.10:2013 PASS -
Emissions in non-restricted frequency bands FCC 15.247(d), FCC 15.209 PASS
Radiated Emission Band Edge FCC 15.247(d) PASS
Fundamental emission output power FCC 15.247(d), FCC 15.209 PASS
DTS Bandwidth FCC 15.247(a)(2) PASS
Power Spectral Density FCC 15.247(e) PASS
Antenna Requirement FCC 15.203 PASS
For ISED

Requirement — Test case Basic standard(s) Verdict Remark
AC Power Line Conducted Emission RSS-Gen Issue 5 Section 8.8 PASS
Emissions in restricted frequency bands RSS-Gen Issue 5 Section 8.9 PASS
Duty cycle ANSI C63.10:2013 PASS
Emissions in non-restricted frequency bands RSS-247 Issue 2 Section 5.5 PASS
Radiated Emission Band Edge RSS-Gen Issue 5 Section 8.10 PASS
Fundamental emission output power RSS-247 Issue 2 Section 5.4(d) PASS
DTS Bandwidth RSS-Gen Issue 5 Section 6.7 PASS
Power Spectral Density RSS-247 Issue 2 Section 5.2(b) PASS -

PASS

Antenna Requirement

RSS-Gen Issue 5 Section 6.8
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3.4 Test Facility

USA . FCC Designation Number: CN1199
CA . ISED CAB identifier: CN0O040
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4  TEST RESULTS

4.1 AC Power Line Conducted Emission

VERDICT: PASS

4.1.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.207
Frequency range [MHZz] Limit: QP [dB(uV)Y] Limit: AV [dB(uV) Y]
0,15 - 0,50 66 — 562 56 - 46 2
0,50 - 5,0 56 46
50 - 30 60 50

D At the transition frequency, the lower limit applies.

2 The limit decreases linearly with the logarithm of the frequency.
NOTE 1: The exclusion band for transmitters shall be considered for transmitters operating at frequencies below 30

MHz.

NOTE 2: Where the AC output port is directly connected (or via a circuit breaker) to the AC power input port of the

EUT the AC power output port need not to be tested.

4.1.2 Test Setup

Shielding Room
= \/ertical Reference Ground Plane

Je— 40 cm—H

EUT

AE

Test Receiver

‘ LISN
-

0 AMN

L w0 —

|

= Horizontal Ground Reference Plane <=

N

4.1.3 Test Procedure

References Rule

Chapter

Item

[X] |ANSI C63.10-2013

6.2

Standard test method for ac power-line conducted emissions
from unlicensed wireless devices
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4.1.4 Test Data

Profile: 20B0023R Page No.: 1

Engineer: YULIU

Site: TR1 Time: 2021/02/03 - 15:30
Limit: FCC_Part15.207_CE_AC Power Margin: O
Probe: ENV216_101044_(0.009-30MHz) Polarity: Line

EUT: Digital Device

Power: AC 120V/60Hz

Note: Mode 1
80
70
60
50
40
3
= 30
[
(3
= 20
10
0
-10
-20
0.15 1 10 30
Trequsncy{iitiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB)
1 * 0.155 52.786 43.121 -12.939 65.725 9.665 QP
2 0.155 32.676 23.011 -23.049 55.725 9.665 AV
3 0.208 45.470 35.789 -17.795 63.265 9.680 QP
4 0.208 25914 16.234 -27.351 53.265 9.680 AV
5 0.276 38.215 28.521 -22.721 60.935 9.694 QP
6 0.276 20.267 10.574 -30.668 50.935 9.694 AV
7 4537 27.527 17.614 -28.473 56.000 9.912 QP
8 4.537 17.203 7.290 -28.797 46.000 9.912 AV
9 6.144 32.404 22.417 -27.596 60.000 9.987 QP
10 6.144 21.522 11.535 -28.478 50.000 9.987 AV
11 18.809 27.707 17.320 -32.293 60.000 10.387 QP
12 18.809 21.050 10.663 -28.950 50.000 10.387 AV
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Profile: 20B0023R Page No.: 2

Engineer: YULIU

Site: TR1

Time: 2021/02/03 - 15:35

Limit: FCC_Part15.207_CE_AC Power

Margin: 0

Probe: ENV216_101044_(0.009-30MHz)

Polarity: Neutral

EUT: Digital Device

Power: AC 120V/60Hz

Note: Mode 1
80
70
60
50
40
2
o
2 30
2
o
= 20
10
0
-10
-20
0.15 1 10 30
Srenisnoiiz) _
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB)
1 * 0.162 51.791 42.124 -13.589 65.380 9.667 QP
2 0.162 31.855 22.188 -23.525 55.380 9.667 AV
3 0.197 49.804 40.104 -13.922 63.726 9.700 QP
4 0.197 27.749 18.049 -25.976 53.726 9.700 AV
5 0.265 44523 34.810 -16.758 61.281 9.714 QP
6 0.265 23.896 14.183 -27.385 51.281 9.714 AV
7 4.265 30.867 20.961 -25.133 56.000 9.907 QP
8 4.265 20.687 10.780 -25.313 46.000 9.907 AV
9 6.247 33.387 23.384 -26.613 60.000 10.003 QP
10 6.247 20.766 10.763 -29.234 50.000 10.003 AV
11 18.548 28.970 18.581 -31.030 60.000 10.389 QP
12 18.548 22.648 12.260 -27.352 50.000 10.389 AV
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4.2 Emissions in restricted frequency bands

VERDICT: PASS

4.2.1 Limit

Standard

FCC Part 15 Subpart C Paragraph 15.209

Restricted Bands of operation

Frequency Frequency Frequency Frequency
(MHz) (MH2z) (MHz) (GHz)
0.090 -0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 — 0.505 16.69475 —16.69525 608 — 614 5.35-5.46
2.1735 - 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125—-4.128 25.5 — 25.67 1300 — 1427 8.025-8.5
417725 - 4.17775 37.5-38.25 1435 — 1626.5 9.0-9.2
4.20725 — 4.20775 73-74.6 1645.5 — 1646.5 9.3-95
6.215 — 6.218 74.8-75.2 1660 — 1710 10.6 —12.7
6.26775 — 6.26825 108 —121.94 1718.8 -1722.2 13.25-134
6.31175 — 6.31225 123 -138 2200 — 2300 14.47 - 14.5
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-21.4
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01 —23.12
8.81425 — 8.81475 162.0125 — 167.17 3260 — 3267 23.6 —24.0
12.29 —12.293 167.72 - 173.2 3332 — 3339 31.2-31.8
12.51975-12.52025 240 — 285 3345.8 — 3358 36.43 — 36.5
12.57675-12.57725 322 -335.4 3600 — 4400
13.36 - 13.41
Restricted Bands of operation for IC
0.090 - 0.110 13.36 - 13.41 960 - 1427 9.0-9.2
0.495 - 0.505 16.42 - 16.423 1435 - 1626.5 9.3-95
2.1735 - 2.1905 16.69475 - 16.69525 1645.5 - 1646.5 10.6 -12.7
3.020 - 3.026 16.80425 - 16.80475 1660 - 1710 13.25-134
4.125-4.128 25.5 - 25.67 1718.8 - 1722.2 14.47 - 145
4.17725 - 4.17775 37.5-38.25 2200 - 2300 15.35- 16.2
4.20725 - 4.20775 73-74.6 2310 - 2390 17.7-21.4
5.677 - 5.683 74.8 - 75.2 2483.5 - 2500 22.01-23.12
6.215 - 6.218 108 - 138 2655 - 2900 23.6-24.0
6.26775 - 6.26825 149.9 - 150.05 3260 - 3267 31.2-31.8
6.31175 - 6.31225 156.52475 - 156.52525 3332 - 3339 36.43 - 36.5
8.291 - 8.294 156.7 - 156.9 3345.8 - 3358 Above 38.6
8.362 - 8.366 162.0125 - 167.17 3500 - 4400
8.37625 - 8.38675 167.72 - 173.2 4500 - 5150
8.41425 - 8.41475 240 - 285 5350 - 5460
12.29 - 12.293 322 - 335.4 7250 - 7750
12.51975 - 12.52025 399.9 - 410 8025 - 8500
12.57675 - 12.57725 608 - 614 -
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Restricted Band Emissions Limit

Frequency Field strength Field strength Measurement distance
(MH2) (UV/m) (dBpV/m) (i)
0.009 - 0.49 2400/F(kH2) 485138 300(0te 1
0.49 - 1.705 24000/F(kH2) 33.8-23 30(ote 1
1.705 - 30 30 29.5 30(ote 1
30-88 100 40 3(note 2
88 - 216 150 435 3(note 2
216 - 960 200 46 3(note 2)
Above 960 500 54 3(note 2

Note 1: At frequencies below 30 MHz, measurements may be performed at a distance closer than that specified in the
regulations; however, an attempt should be made to avoid making measurements in the near field. Pending the
development of an appropriate measurement procedure for measurements performed below 30 MHz, when
performing measurements at a closer distance than specified, the results shall be extrapolated to the specified
distance by either making measurements at a minimum of two 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).

Note 2: At frequencies at or above 30 MHz, measurements may be performed at a distance other than what is
specified provided: measurements are not made in the near field except where it can be shown that near field
measurements are appropriate due to the characteristics of the device; and it can be demonstrated that the signal
levels needed to be measured at the distance employed can be detected by the measurement equipment.
Measurements shall not be performed at a distance greater than 30 meters unless it can be further demonstrated that
measurements at a distance of 30 meters or less are impractical. 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 linear-distance for field strength measurements; inverse-linear-distance-squared for power density
measurements).

Report no.: 20B0023R-RF-US-P06V02 Page 23 /99



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

4.2.2 Test Setup

30MHz-1GHz Test Setup:

1o 4 (Antenna Tower)
Antenna

= l ,='=i=

T ' R
Biem H—— e _:_.:rrr._r"r”"r »

* (Turntable) = -
- Ground Flane . R
Test Receiver| - | =
LI |

Above 1GHz Test Setup:

F
|
|+

Imtogm (Antenna Tower)
EUT
T l Antenna | Pre-Amplifier
150 em | :
M — am —h —

(Turntable) : = by

== GroundPlane T 0oO

Spectrum Analyzer| - on [Controlled—

423 Test Procedure

References Rule Chapter Description
X |aNSI C63.10 11.12 Emissions in restricted frequency bands
X IANSI C63.10 11.12.1 Radiated emission measurements
X |ANSI C63.10 11.12.2.7 Radiated spurious emission test
X |ANSI C63.10 6.4 Radiated emissions from unlicensed wireless devices below 30
MHz
Xl |ANSI C63.10 6.5 Radiated emissions from unlicensed wireless devices in the
frequency range
of 30 MHz to 1000 MHz
Xl |ANSI C63.10 6.6 Radiated emissions from unlicensed wireless devices above 1
GHz
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4.2.4 Test Data

Profile: 20B0023R Page No.: 67
Engineer: Pawn
Site: AC5 Time: 2020/11/17 - 21:12
Limit: FCC_Part15.209_RE(3m) Margin: 0
Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal
EUT: Digital Device Power: 24 Vdc
Note: Model:Transmit at 2402MHz
80
70
60
2
50 3
1 3
E 40 -
3
T 30
3
% 2
10
0
-10
-20
1000 10000 18000
FrequsneyMiiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 40.954 45614 -33.046 74.000 -4.660 PK
* 7205.000 49.897 52.059 -24.103 74.000 -2.162 PK
9608.000 42.617 43.741 -31.383 74.000 -1.124 PK
Page 25 /99

Report no.: 20B0023R-RF-US-P06V02




DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

Profile: 20B0023R

Page No.: 68

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:12

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2402MHz

80
70
60
2
50 1 f 3
E 40 e
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 40.926 45.586 -33.074 74.000 -4.660 PK
* 7205.000 49.044 51.206 -24.956 74.000 -2.162 PK
9608.000 41.423 42.547 -32.577 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 75

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2440MHz

80
70
60
2
< 1 i 3
T 40 =F T
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.540 46.498 -32.460 74.000 -4.959 PK
* 7324.000 49.837 51.829 -24.163 74.000 -1.992 PK
9760.000 41.421 41.996 -32.579 74.000 -0.575 PK
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Profile: 20B0023R

Page No.: 76

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2440MHz

80
70
60
2
50 -
1 3
T 40 3 +
>
=
g 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.649 46.607 -32.351 74.000 -4.959 PK
* 7324.000 49.837 51.829 -24.163 74.000 -1.992 PK
9760.000 40.282 40.857 -33.718 74.000 -0.575 PK
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Profile: 20B0023R

Page No.: 83

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz

80
70
60
2
50 : T ]
T 40 i
>
=
g 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 43.422 48.393 -30.578 74.000 -4.972 PK
* 7443.000 50.935 52.897 -23.065 74.000 -1.962 PK
9920.000 42.865 42.698 -31.135 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 84

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz

80
70
60
2
50 1 =8 3
T 40 B
>
=
g 30
7
3 20
10
0
-10
-20
1000 10000 18000
FrequEp_Ex(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 41.961 46.932 -32.039 74.000 -4.972 PK
* 7443.000 50.935 52.897 -23.065 74.000 -1.962 PK
9920.000 42.886 42.719 -31.114 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 69

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:12

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2402MHz

80
70
60
2
50 & 3
1 (-
E 40 .
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 40.032 44.692 -33.968 74.000 -4.660 PK
* 7205.000 50.073 52.235 -23.927 74.000 -2.162 PK
9608.000 42.930 44.054 -31.070 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 70

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:12

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2402MHz

80
70
60
Z
50
1 i 3
E 40 e
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 41.052 45.712 -32.948 74.000 -4.660 PK
* 7205.000 47.190 49.352 -26.810 74.000 -2.162 PK
9608.000 40.384 41.508 -33.616 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 77

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2440MHz

80
70
60
2
e 1 3
T 40 g 3
>
=
g 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.281 46.239 -32.719 74.000 -4.959 PK
* 7324.000 49.112 51.104 -24.888 74.000 -1.992 PK
9760.000 41.387 41.962 -32.613 74.000 -0.575 PK
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Profile: 20B0023R
Engineer: Pawn

Page No.: 78

Site: AC5 Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Mode2:Transmit at 2440MHz

80
70
60
50 -
1 3
E 40 - i
=
3
g 30
3
3 20
10
0
-10
-20
1000 10000 18000
, Trequency{Miiz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 39.701 44.659 -34.299 74.000 -4.959 PK
* 7324.000 48.385 50.377 -25.615 74.000 -1.992 PK
9760.000 40.260 40.835 -33.740 74.000 -0.575 PK
Profile: 20B0023R Page No.: 85

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz
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80
70
60
2
50
1 3
T 40 T
=
=
£ 30
2
3 20
10
0
-10
-20
1000 10000 18000
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 40.867 45.838 -33.133 74.000 -4.972 PK
* 7443.000 51.234 53.196 -22.766 74.000 -1.962 PK
9920.000 42.982 42.815 -31.018 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 86

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz

80
70
60
2
50 i =2 3
T 40
=
3
g 30
K
3 20
10
0
-10
-20
1000 10000 18000
FrequEp_Ex(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 41.783 46.754 -32.217 74.000 -4.972 PK
* 7443.000 51.033 52.995 -22.967 74.000 -1.962 PK
9920.000 42519 42.352 -31.481 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 73

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

80
70
60
2
50 3 E 3
T 40 A
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 41.337 45.997 -32.663 74.000 -4.660 PK
* 7205.000 49.702 51.864 -24.298 74.000 -2.162 PK
9608.000 42.964 44.088 -31.036 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 74

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

80
70
60
2
50 1 B 3
T 40 s
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 41.272 45.932 -32.728 74.000 -4.660 PK
* 7205.000 50.019 52.181 -23.981 74.000 -2.162 PK
9608.000 42.646 43.770 -31.354 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 81

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2440MHz

80

70

60

50

5

Level(dBuV/m)
w
=1

20
10
0
-10
-20
1000 10000 18000
Trequsncy{MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.381 46.339 -32.619 74.000 -4.959 PK
* 7324.000 49.046 51.038 -24.954 74.000 -1.992 PK
9760.000 41.677 42.252 -32.323 74.000 -0.575 PK
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Profile: 20B0023R

Page No.: 82

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2440MHz

80
70
60
2
50 g =
E 40 § 13
=
3
g 30
3
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.616 46.574 -32.384 74.000 -4.959 PK
* 7324.000 50.183 52.175 -23.817 74.000 -1.992 PK
9760.000 41.010 41.585 -32.990 74.000 -0.575 PK
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Profile: 20B0023R

Page No.: 89

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

80

70

60

50

5

Level(dBuV/m)
w
=1

20
10
0
-10
-20
1000 10000 18000
Trequsncy{MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 41.106 46.077 -32.89%4 74.000 -4.972 PK
* 7443.000 51.319 53.281 -22.681 74.000 -1.962 PK
9920.000 43.006 42.839 -30.994 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 90

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

80
70
60
2
50 1 3
T 40
>
=
g 30
7
3 20
10
0
-10
-20
1000 10000 18000
FrequEp_Ex(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 42.490 47.461 -31.510 74.000 -4.972 PK
* 7443.000 50.538 52.500 -23.462 74.000 -1.962 PK
9920.000 43.121 42.954 -30.879 74.000 0.167 PK
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Profile: 20B0023R

Page No.: 71

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:12

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

80
70
60
2
50 3 3 3
T 40 :
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 41.396 46.056 -32.604 74.000 -4.660 PK
* 7205.000 50.994 53.156 -23.006 74.000 -2.162 PK
9608.000 42271 43.395 -31.729 74.000 -1.124 PK
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Profile: 20B0023R

Page No.: 72

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

80
70
60
2
50 5
1 3
E 40 4
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4804.000 39.711 44.371 -34.289 74.000 -4.660 PK
* 7205.000 48.950 51.112 -25.050 74.000 -2.162 PK
9608.000 40.673 41.797 -33.327 74.000 -1.124 PK
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D DEKRA

Profile: 20B0023R

Page No.: 79

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2440MHz

80
70
60
2
50 1 i 3
E 40 g =&
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 41.129 46.087 -32.871 74.000 -4.959 PK
* 7324.000 49.696 51.688 -24.304 74.000 -1.992 PK
9760.000 41.483 42.058 -32.517 74.000 -0.575 PK

Report no.: 20B0023R-RF-US-P06V02

Page 45 /99




DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098
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Profile: 20B0023R

Page No.: 80

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2440MHz

80
70
60
50 S 3
T 40 =
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4880.000 40.705 45.663 -33.295 74.000 -4.959 PK
* 7324.000 48.384 50.376 -25.616 74.000 -1.992 PK
9760.000 42.130 42.705 -31.870 74.000 -0.575 PK
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D DEKRA

Profile: 20B0023R

Page No.: 87

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2480MHz

80
70
o 2
50 ] F 3
T 40 s
=
3
g 30
°
3 20
10
0
-10
-20
1000 10000 18000
Trequency{Miiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 40.617 45.588 -33.383 74.000 -4.972 PK
* 7443.000 52.053 54.015 -21.947 74.000 -1.962 PK
9920.000 42.337 42.170 -31.663 74.000 0.167 PK
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D DEKRA

Profile: 20B0023R

Page No.: 88

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 21:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2480MHz

80
70
60
2
50 » 3
E 40 =i
=
3
g 30
3
3 20
10
0
-10
-20
1000 10000 18000
, Trequency(MHiz) :
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
4960.000 40.625 45.596 -33.375 74.000 -4.972 PK
* 7443.000 49.452 51.414 -24.548 74.000 -1.962 PK
9920.000 41.667 41.500 -32.333 74.000 0.167 PK
Note:

1. Measured Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18GHz~26GHz, both of the worst case are at least 20dB below the limits,
therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average limit, then average
measurement needn’t be performed.

4. As the radiated emission was performed, so conducted emission was not tested.
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D DEKRA

The worst case of Radiated Emission below 1GHz:

Profile: 20B0023R

‘ Page No.: 5

Engineer: Pawn

Site: AC2

Time: 2020/11/14 - 15:27

Limit: FCC_Part15.209_RE(3m)

Margin: O

Probe: AC2_3M(30-1000M)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model

80

70

60

50

40

30

Level(dBuV/m)

20

10

0

-10

-20
30 100 1000
Srequsmey(Miz) 1
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 133.548 19.978 2.286 -23.522 43.500 17.692 QP
2 231.881 19.667 1.729 -26.333 46.000 17.938 QP
3 412.422 27.677 1.747 -18.323 46.000 25.930 QP
4 602.664 31.405 2.331 -14.595 46.000 29.074 QP
5 805.151 32.077 2.258 -13.923 46.000 29.819 QP
6 * 879.841 38.370 5.980 -7.630 46.000 32.390 QP
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Profile: 20B0023R Page No.: 6

Engineer: Pawn

Site: AC2

Time: 2020/11/14 - 15:35

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: AC2_3M(30-1000M)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model
80
70
60
50
E 40
3
£ 30
1
8 2
10
0
-10
-20
30 100 1000
] Srenisnoiiz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 104.933 23.236 1.017 -20.264 43.500 22.219 QP
2 280.745 27.019 2.081 -18.981 46.000 24.938 QP
3 345.856 23.919 -0.151 -22.081 46.000 24.069 QP
4 682.931 33.205 3.338 -12.795 46.000 29.866 QP
5 744.284 32.983 2.448 -13.017 46.000 30.536 QP
6 * 879.852 38.314 5.033 -7.686 46.000 33.281 QP
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4.3 Emissions in non-restricted frequency band VERDICT: PASS
4.3.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247(d)
RF Output power (Detection methods) Limit(dB)
RF Output power(Average detector) 30dBc(Notel)
RF Output power(PK detector) 20dBc(Note2)

Note 1: If maximum conducted (average) output power was used to demonstrate compliance as described in 9.2, then
the peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 30
dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 30 dBc).

Note 2: If the maximum peak conducted output power procedure was used, then the peak output power measured in

any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB relative to the
maximum in-band peak PSD level in 100 kHz (i.e., 20 dBc).

4.3.2 Test Setup

Spectrum Analyzer

=uslm—
4H oo EUT

Non-Conducted
Table

= Ground Reference Plane

4.3.3 Test Procedure

References Rule Chapter Description

X |ANSIC63.10 11.11 Emissions in non-restricted frequency bands
XI  |ANSI C63.10 11.11.1 General
X |ANSIC63.10 11.11.2 Reference level measurement
X IANSI C63.10 11.11.3 Emission level measurement
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4.3.4 Test Data

Model/CH00/2402MHz

Agilent Spectrum Analyzer - Swept SA

| SEMSE:INT] ALIGHAUTO 05:50:39 PMFeb 02, 2021

Ref Offset 1 dB Mkr1 2.402 2 GHz

10 dBldiv  Ref 20.00 dBm 8.986 dBm
Leg Auto Tune

Frequency

Center Freq
12515000000 GHz
E————

- StartFreq
30.000000 MHz
e

Stop Freq
25,000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

MSG % STATUS

Agilent Spectrum Analyzer - Swept SA
| SEMSE:INT ALIGHAUTO 03:52:52 PMFeb 02, 2021

Mkr1 2.480 2 GHz
Ref Offset 1 dB
1L%gB.ldiv R:f 25.960 dBm 8.764 dBm

Frequency

Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

stopFreq
25.000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz
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Mode2/CHO00/2402MHz
RF 509  AC SEMSE:IMT| ALIGHAUTO 05:55:09 PMFeb 02, 2021
Ref Offset 1 dB
Ref 20.00 dBm
-- .
| G |
-- sl Freq
12.516000000 GHz
[ I StartFreq
]
| i |
StopFreq
26.000000000 GHz
i
CF Step
2.497000000 GHz
T ] Auto Man
Al A —
Freq Offset
-- 0 HZ

Sweep 2.387 s (40001 pts

MSG [y sTATUS

Mode2/CH39/2480MHz

RF S0Q  AC SEMSE:IMT) ALIGHAUTO 05:57:45 PMFeb 02, 2021

Mkr1 2.479 6 GHz
Ref 20.00 dBm 5.687 dBm

Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
25,000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz
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Mode3/CH00/2402MHz

RF a0Q  AC SEMSE:IMT) ALIGHAUTO 06:01:18 PMFeb 02, 2021

Ref Offset 1 dB
10 dBidiv Ref 20.00 dBm
Log Auto Tune

Center Freq
12.516000000 GHz

StartFreq
30.000000 MHz

StopFreq
25.000000000 GHz

CF Step
2.497000000 GHz
Auto Man

EEEERER
BN EENI NS
NN SRR NN
HEL SENEEE
HEE INNI NN

Freq Offset
0Hz

BNy
a

#VBW 300 kHz Sweep 2.387 s (40001 pts

MSG [y sTATUS

Mode3/CH39/2480MHz

RF S0Q  AC SEMSE:IMT) ALIGHAUTO 06:02:34 PMFeb 02, 2021

Mkr1 2.480 2 GHz
Ref 20.00 dBm 8.266 dBm

Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
25,000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz
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Mode4/CH00/2402MHz

RF a0Q  AC SEMSE:IMT) ALIGHAUTO 06:03:37 PMFeb 02, 2021

Ref Offset 1 dB
10 dBidiv Ref 20.00 dBm
Log Auto Tune

Center Freq
12.516000000 GHz

StartFreq
30.000000 MHz

StopFreq
25.000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

I
e
-
I
I
||
N
o
s ol
N
|

iN. SERINE
HEE 4ERINE
HEE ZRNINEE

.
.
.
I
.
.
~
T
i
i

#VBW 300 kHz Sweep 2.387 s (40001 pts

MSG [y sTATUS

Mode4/CH39/2480MHz

RF S0Q  AC SEMSE:IMT) ALIGHAUTO 06:05:24 PMFeb 02, 2021

Mkr1 2.479 6 GHz

Ref Offset 1 dB
Ref 20.00 dBm
Auto Tune

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

Stop Freq
25,000000000 GHz

CF Step
2.497000000 GHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz
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4.4 Duty cycle VERDICT: PASS
4.4.1 Limit

N/A

4.4.2 Test Setup

Spectrum Analyzer

~mm
:_é: =]= EUT

Non-Conducted
Table

= Ground Reference Plang e

443 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.6 Duty cycle (D), transmission duration (T), and maximum power
control level
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4.4.4 Test Data

Tx On Tx Off VBW Tx On + Tx Off Duty Cycle
Test Mode
(us) (us) (kH2) (us) (%)
Mode 1 - - - - 100
Mode 2 - - - - 100
Mode 3 - - - - 100
Mode 4 - - - - 100

Note 1: T means the minimum transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

Note 2: According to KDB 558074, when test for Radiated Emission Band Edge and Radiated Emission, for average
detector set: VBW = 1/T will be used.

Mode 1 CH19 2440MHz
' Keysight Spectrum Analyzer - Swept SA [T

SENSE:INT] ALIGN AUTO 07:34:21 PMNov 19, 2020

Ref Offset 0.6 dB
Ref 22.50 dBm

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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4.5 Radiated Emission Band Edge VERDICT: PASS
45.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247(d) , 15.209
Frequency bands Limit RBW Distance
Detector
(MHz) (dBuV/m) (MHz) (m)
2310-2390 PK 74 1

2483.5-2500 AV 54 1

Note: The field strength of emissions appearing within these frequency bands shall not exceed the limits.

45.2 Test Setup

Above 1GHz Test Setup:

I -
i |
Imtoqm ; (Antenna Tower)
EUT
T l Antenna ’ Pre-Amplifier
[ | = 1 1 s o —
150 em
Mmmme— _ i :
I (Turntable) S
‘= GroundPlane 1 OO
Spectrum Analyzer| - oo Controlle ‘
I 1
®

4.5.3 Test Procedure
References Rule Chapter Description
X |ANSI C63.10 6.10 Band-edge testing
X |ANSI C63.10 6.10.5 Restricted-band band-edge measurements
[] |ANSIC63.10 6.10.6 Marker-delta method
X |ANSI C63.10 11.12 Emissions in restricted frequency bands
X |ANSI C63.10 11.12.1 Radiated emission measurements
X |ANSI C63.10 11.12.2.7 Radiated spurious emission test
ANSI C63.10 6.4 Radiated emissions from unlicensed wireless devices below 30
MHz
ANSI C63.10 6.5 Radiated emissions from unlicensed wireless devices in the
frequency range
of 30 MHz to 1000 MHz
DX |ANSI C63.10 6.6 Radiated emissions from unlicensed wireless devices above 1
GHz
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D DEKRA

45.4 Test Data

Profile: 20B0023R

Page No.: 1

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:31

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2402MHz

120
3
T 80
=
=
g 70
2
5 60 1
5 2
N dpdatmidin bt t XA
50
40
30
20
2310 2405
Erequency(bdiiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2322.255 55.291 17.955 -18.709 74.000 37.335 PK
2390.000 50.823 15.079 -23.177 74.000 35.745 PK
* 2401.390 95.022 58.999 21.022 74.000 36.022 PK
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Profile: 20B0023R

Page No.: 2

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:38

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50
: 2
) e :
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2325.295 41.729 4.118 -12.271 54.000 37.611 AV
2390.000 39.981 4.237 -14.019 54.000 35.745 AV
* 2402.055 91.927 55.855 37.927 54.000 36.071 AV
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Profile: 20B0023R

Page No.: 3

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:42

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2402MHz

120

80

Level(dBuV/m)

2310

2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2324.915 53.814 16.237 -20.186 74.000 37.576 PK
2390.000 51.081 15.337 -22.919 74.000 35.745 PK
* 2401.960 103.093 67.028 29.093 74.000 36.064 PK
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Profile: 20B0023R

Page No.: 4

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:45

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50
: : \
4OVM% YN 0
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2363.485 42.754 6.099 -11.246 54.000 36.656 AV
2390.000 40.316 4.572 -13.684 54.000 35.745 AV
* 2402.055 98.456 62.384 44.456 54.000 36.071 AV
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Profile: 20B0023R

Page No.: 17

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:15

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Model:Transmit at 2480MHz

120
1
T 80
=
3
g 70
i
% 60
50 Ll e
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
* 2479.775 96.058 59.220 22.058 74.000 36.838 PK
2483.500 52.760 16.061 -21.240 74.000 36.699 PK
2490.200 52.784 16.334 -21.216 74.000 36.450 PK

Report no.: 20B0023R-RF-US-P06V02

Page 63 /99




DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 18

Time: 2020/11/17 - 19:17

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Model:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
% 60
40 ' s
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.825 92.206 55.370 38.206 54.000 36.837 AV
2 2483.500 42.076 5.377 -11.924 54.000 36.699 AV
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Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 19

Time: 2020/11/17 - 19:18

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

EUT: Digital Device Power: 24 Vdc

Note: Model:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
% 60 .
MMWMW“ las o arerindh TPV SPSTRNR X SR, SRS e SNt e
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.700 101.592 64.751 27.592 74.000 36.841 PK
2 2483.500 55.076 18.377 -18.924 74.000 36.699 PK
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Profile: 20B0023R

Engineer: Pawn

Site: AC5

Limit: FCC_Part15.209_RE(3m)

Probe: Horn_3117_00167055(1-18GHz)
EUT: Digital Device

Note: Model:Transmit at 2480MHz

Page No.: 20

Time: 2020/11/17 - 19:20
Margin: 0

Polarity: Horizontal
Power: 24 Vdc

120
1
T 80
=
3
g 70
i
5 60
50 __—f/‘“/ 4
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.025 100.992 64.163 46.992 54.000 36.829 AV
2 2483.500 46.396 9.697 -7.604 54.000 36.699 AV
Profile: 20B0023R Page No.: 5

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:47

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc
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Note: Mode2:Transmit at 2402MHz

120
3
E 80
3
5 70
i
% 60 1
4 2
50 MWWWMNWW«WMMWW
40
30
20
2310 2405
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2367.380 55.350 18.707 -18.650 74.000 36.643 PK
2390.000 50.769 15.025 -23.231 74.000 35.745 PK
* 2401.865 93.813 57.755 19.813 74.000 36.057 PK
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Profile: 20B0023R

Page No.: 6

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:49

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50 !
.1 .
40 . '
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2325.960 42551 4.880 -11.449 54.000 37.671 AV
2390.000 40.436 4.692 -13.564 54.000 35.745 AV
* 2402.245 91.332 55.246 37.332 54.000 36.086 AV
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Profile: 20B0023R

Page No.: 7

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:51

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2402MHz

120

80

Level(dBuV/m)

2310

2405
, Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2363.485 53.539 16.884 -20.461 74.000 36.656 PK
2390.000 50.819 15.075 -23.181 74.000 35.745 PK
* 2402.530 103.389 67.282 29.389 74.000 36.107 PK
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D DEKRA

Profile: 20B0023R

Engineer: Pawn

Site: AC5

Limit: FCC_Part15.209_RE(3m)

Probe: Horn_3117_00167055(1-18GHz)
EUT: Digital Device

Note: Mode2:Transmit at 2402MHz

Page No.: 8

Time: 2020/11/17 - 18:53
Margin: 0

Polarity: Horizontal
Power: 24 Vdc

120
3
T 80
=
3
5 70
i
% 60
50 1 >
30 ’
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2329.095 43.012 5.648 -30.988 74.000 37.364 PK
2390.000 40.730 4.986 -33.270 74.000 35.745 PK
* 2402.055 97.963 61.891 23.963 74.000 36.071 PK
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Profile: 20B0023R Page No.: 21

Engineer: Pawn

Site: AC5 Time: 2020/11/17 - 19:22

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz

120
1
T 80
=
3
g 70
°
5 60 2
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.850 96.307 59.472 22.307 74.000 36.836 PK
2 2483.500 53.426 16.727 -20.574 74.000 36.699 PK

Report no.: 20B0023R-RF-US-P06V02

Page 71 /99



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 22

Time: 2020/11/17 - 19:24

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
% 60
SOJ 2
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.275 93.487 56.667 39.487 54.000 36.820 AV
2 2483.500 43.947 7.248 -10.053 54.000 36.699 AV

Report no.: 20B0023R-RF-US-P06V02

Page 72 /99



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

Profile: 20B0023R

Page No.: 23

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:25

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz

120
1
T 80
=
3
€5 5h)
T 2
= 90 %
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.600 100.994 64.149 26.994 74.000 36.845 PK
2 2483.500 58.934 22.235 -15.066 74.000 36.699 PK
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Profile: 20B0023R

Page No.: 24

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:27

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode2:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
% 60
2
sow,_/
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.150 99.668 62.844 45.668 54.000 36.825 AV
2 2483.500 49.602 12.903 -4.398 54.000 36.699 AV
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Profile: 20B0023R

Page No.: 13

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:09

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
ATTOIY PRey USROS
50
40
30
20
2310 2405
, Frequency(MHz) .
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2325.580 54.522 16.885 -19.478 74.000 37.637 PK
2390.000 50.400 14.656 -23.600 74.000 35.745 PK
* 2402.340 94.218 58.125 20.218 74.000 36.093 PK
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Profile: 20B0023R

Page No.: 14

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:10

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50
,1 —
40 Mt P PN b .,
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2326.815 42.539 4.946 -11.461 54.000 37.593 AV
2390.000 40.413 4.669 -13.587 54.000 35.745 AV
* 2402.245 92.097 56.011 38.097 54.000 36.086 AV
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Profile: 20B0023R

Page No.: 15

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:12

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

120

80

Level(dBuV/m)

2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2320.640 53.905 16.716 -20.095 74.000 37.190 PK
2390.000 50.843 15.099 -23.157 74.000 35.745 PK
* 2402.055 104.030 67.958 30.030 74.000 36.071 PK
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Profile: 20B0023R

Page No.: 16

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50 1 \,
; 2
40 f
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2363.580 45.017 8.362 -8.983 54.000 36.655 AV
2390.000 40.544 4.800 -13.456 54.000 35.745 AV
* 2402.055 103.390 67.318 49.390 54.000 36.071 AV
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Profile: 20B0023R

Page No.: 29

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:34

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
5 60 3
; AN AR T b A L U A N A PNt A eyt
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.575 97.449 60.603 23.449 74.000 36.846 PK
2 2483.500 52.506 15.807 -21.494 74.000 36.699 PK
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Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 30

Time: 2020/11/17 - 19:36

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
% 60
Sowj 2
40 ¥ B Ty Wy SN NP N
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.975 92.835 56.004 38.835 54.000 36.831 AV
2 2483.500 42.024 5.325 -11.976 54.000 36.699 AV
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Profile: 20B0023R

Page No.: 31

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:37

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

120
1
T 80
=
3
g 70
° 2
3 60
[ A bttt At A b AP bbb A AT b
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.725 101.932 65.092 27.932 74.000 36.840 PK
2 2483.500 57.196 20.497 -16.804 74.000 36.699 PK
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Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 32

Time: 2020/11/17 - 19:39

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Horizontal

EUT: Digital Device Power: 24 Vdc

Note: Mode3:Transmit at 2480MHz

120
i)
T 80
=
3
£ 70
T
% 60
soww// 2
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.000 100.908 64.078 46.908 54.000 36.830 AV
2 2483.500 45.881 9.182 -8.119 54.000 36.699 AV
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Profile: 20B0023R

Page No.: 9

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:55

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

120

80

Level(dBuV/m)

2310

2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2328.525 53.038 15.617 -20.962 74.000 37.421 PK
2390.000 51.236 15.492 -22.764 74.000 35.745 PK
* 2402.340 95.761 59.668 21.761 74.000 36.093 PK
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Profile: 20B0023R

Page No.: 10

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:57

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50
: z I
40 A, e A Wt T U
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2325.580 42.861 5.224 -11.139 54.000 37.637 AV
2390.000 40.567 4.823 -13.433 54.000 35.745 AV
* 2402.055 91.510 55.438 37.510 54.000 36.071 AV
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Profile: 20B0023R

Page No.: 11

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 18:59

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

120

80

Level(dBuV/m)

2310

2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2326.055 54.399 16.729 -19.601 74.000 37.670 PK
2390.000 51.111 15.367 -22.889 74.000 35.745 PK
* 2402.150 103.699 67.620 29.699 74.000 36.079 PK
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D DEKRA

Profile: 20B0023R

Page No.: 12

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:07

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2402MHz

120
3
T 80
=
3
g 70
i
% 60
50 t ’,/ \
. 2
40 i
30
20
2310 2405
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
2363.675 44.759 8.104 -9.241 54.000 36.654 AV
2390.000 40.800 5.056 -13.200 54.000 35.745 AV
* 2402.055 103.141 67.069 49.141 54.000 36.071 AV
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Profile: 20B0023R
Engineer: Pawn
Site: AC5

Page No.: 25

Time: 2020/11/17 - 19:28

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055(1-18GHz) Polarity: Vertical

EUT: Digital Device Power: 24 Vdc

Note: Mode4:Transmit at 2480MHz

120
1
T 80
= .
3 T
€5 5h)
T
5 60 3
i b Bt I AN et s VAN
50
40
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.175 97.258 60.435 23.258 74.000 36.824 PK
2 2483.500 52.333 15.634 -21.667 74.000 36.699 PK
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Profile: 20B0023R

Page No.: 26

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:30

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Digital Device Power: 24 Vdc
Note: Mode4:Transmit at 2480MHz
120
1
T 80
=
3
g 70
i
% 60
40 ! f ]
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
* 2479.975 92.209 55.378 38.209 54.000 36.831 AV
2483.500 42.309 5.610 -11.691 54.000 36.699 AV
2491.325 42.010 5.602 -11.990 54.000 36.408 AV
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Profile: 20B0023R

Page No.: 27

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:31

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2480MHz

120
1
T 80
=
3
£ 70
T
& 60 2
- %WMWWWWWM%WWMWW
40
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20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2479.775 101.293 64.455 27.293 74.000 36.838 PK
2 2483.500 55.540 18.841 -18.460 74.000 36.699 PK
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Profile: 20B0023R

Page No.: 28

Engineer: Pawn

Site: AC5

Time: 2020/11/17 - 19:33

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Digital Device

Power: 24 Vdc

Note: Mode4:Transmit at 2480MHz

120
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T 80
=
3
£ 70
T
% 60
50 /W 2
40 Pt
30
20
2475 2500
Frequem_:y[MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.050 100.704 63.876 46.704 54.000 36.828 AV
2 2483.500 45.945 9.246 -8.055 54.000 36.699 AV
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4.6 DTS Bandwidth VERDICT: PASS

4.6.1 Limit

Standard FCC Part 15 Subpart C Paragraph 15.247 (a)(2)

Systems using digital modulation techniques operate in the2400-2483.5 MHz .The minimum 6 dB bandwidth shall be
at least 500 kHz

4.6.2 Test Setup

Spectrum Analyzer

). J
e EUT

Non-Conducted
Table

= Ground Reference Plang e

4.6.3 Test Procedure

Reference Rule Chapter Description
XI |ANSI C63.10 11.8 DTS bandwidth
[ ] |ANSIC63.10 11.8.1 Option 1
X |ANSI C63.10 11.8.2 Option 2
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4.6.4 Test Data

Test Freq, 99% Occ.upied 6dB Occ_upied Limit
Mode | CH. (MHz) Bandwidth Bandwidth (KHz) Result
(kHz) (kHz)
00 2402 1073.8 694.3 >500 Pass
1 19 2440 1070.0 680.8 >500 Pass
39 2480 1070.0 689.8 >500 Pass
00 2402 2183.3 1.380 >500 Pass
2 19 2440 2182.4 1.379 >500 Pass
39 2480 2181.9 1.379 >500 Pass
00 2402 1090.7 760.4 >500 Pass
3 19 2440 1089.1 759.0 >500 Pass
39 2480 1086.0 755.3 >500 Pass
00 2402 1102.2 726.5 >500 Pass
4 19 2440 1094.1 727.9 >500 Pass
39 2480 1095.3 724.3 >500 Pass
Note : The worst case of Occupied Bandwidth as below:

99% Occupied Bandwidth 6dB Occupied Bandwidth

Mode 2 CHOO (2402MHz) Mode 1 CH19 (2440MHz)
e —- T =r=r

Ref 20.00 dBm Ref 20.00 dBm

Center Freq CenterFreq

Center 2.402 GHz ) Span 5 MHz,
HWRes BW 30 kHz #VBW 100 kHz Sweep 5.333 msj

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 12.9 dBm
2,1833 MHz

Transmit Freq Error 3.900 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.272 MHz x dB -6.00 dB

Occupied Bandwidth Total Power 13.9 dBm
1.0751 MHz

Transmit Freq Error 2.737 kHz % of OBW Power 99.00 %

x dB Bandwidth 680.8 kHz x dB -6.00 dB
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4.7 Fundamental emission output power VERDICT: PASS
4.7.1 Limit
Standard FCC Part 15 Subpart C Paragraph 15.247 (b)(3)
X |GTX <6dBi Pout<30dBm
[1 |[GTX >6dBi
[]  |Non-Fix point-point Pout<30-( GTX -6)
[] [Fix point-point Pout<<30-[(GTX-6)]/3
[] |Point-to-multipoint Pout<<30-(GTX-6)
[ 1 |Overlap Beams Pout<<30-[(GTX-6)]/3
Aggregate power
[] fransmitted simultaneously [Pout<30-[(GTX-6)]/3
on all beams
[1 |single directional beam Pout<30-[(GTX-6)]/3+8dB

Note 1 : GTX directional gain of transmitting antennas.
Note 2 : Pout is maximum peak conducted output power .

4.7.2 Test Setup

Power Meter Power Sensor
[E2a5 b

Non-Conducted
Table

= Ground Reference Plane =
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4.7.3 Test Procedure

References Rule Chapter Description
X |ANSI C63.10 11.9 Fundamental emission output power
X ANSI C63.10 11.9.1 Maximum peak conducted output power
[] JANSIC63.10 11.9.1.1 RBW = DTS bandwidth
[] JANSIC63.10 11.9.1.2 Integrated band power method
X |ANSI C63.10 11.9.1.3 PKPML1 Peak power meter method
] ANSI C63.10 11.9.2 Maximum conducted (average) output power
[] JANSIC63.10 11.9.2.2 Measurement using a spectrum analyzer (SA)
[] |ANSI C63.10 11.9.2.2.2 Method AVGSA-1(Duty cycle =98%)
[] |ANSI C63.10 11.9.2.2.3 Method AVGSA-1A(Duty cycle =98%)
[] |ANSIC63.10 11.9.2.24  |Method AVGSA-2(Duty cycle <98%)
[] |ANSI C63.10 11.9.2.2.5 Method AVGSA-2A(Duty cycle <<98%)
[] |ANSI C63.10 11.9.2.24 Method AVGSA-3
[ ] |ANSIC63.10 11.9.2.25  Method AVGSA-3A
[] JANSI C63.10 11.9.2.3 Measurement using a power meter (PM)
[] |ANSI C63.10 11.9.2.3.1 Method AVGPM
[ ] |ANSIC63.10 11.9.2.3.2  Method AVGPM-G
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4.7.4 Test Data

Mode Channel Fre:iztncy Coggvl;g'ed EIRP goongf}ri?t EIRP Limit Result
(MHz) (dBm) (=) (dBm) (el

00 2402 7.83 9.91 <30 <36 Pass

Mode 1 19 2440 7.44 9.52 <30 <36 Pass
39 2480 7.46 9.54 <30 <36 Pass

00 2402 7.45 9.53 <30 <36 Pass

Mode 2 19 2440 7.25 9.33 <30 <36 Pass
39 2480 7.39 9.47 <30 <36 Pass

00 2402 7.74 9.82 <30 <36 Pass

Mode 3 19 2440 7.28 9.36 <30 <36 Pass
39 2480 7.48 9.56 <30 <36 Pass

00 2402 7.78 9.86 <30 <36 Pass

Mode 4 19 2440 7.40 9.48 <30 <36 Pass
39 2480 7.30 9.38 <30 <36 Pass
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4.8 Power Density

VERDICT: PASS

4.8.1 Limit

Standard

FCC Part 15 Subpart C Paragraph 15.247 (b)(3)

Power Spectral Density<<8dBm/3kHz

4.8.2 Test Setup

Spectrum Analyzer

=i
41 oo EUT

Non-Conducted
Table

= Ground Reference Plane s

4.8.3 Test Procedure

References Rule Chapter Description
Maximum power spectral density level in the fundamental
X |ANSI C63.10 11.10 el P P y
XI |ANSI C63.10 11.10.2 Method PKPSD (peak PSD)
] |ANSI C63.10 11.10.3 Method AVGPSD-1(Duty cycle =98%)
0 |ANSIC63.10 11.10.4 Method AVGPSD-1A(Duty cycle =98%)
0 |ANSIC63.10 11.10.5 Method AVGPSD-2(Duty cycle <98%)
0 |ANSIC63.10 11.10.6 Method AVGPSD-2A(Duty cycle <98%)
[] |ANSIC63.10 11.10.7 Method AVGPSD-3
[] |ANSIC63.10 11.10.8 Method AVGPSD-3A
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4.8.4 Test Data

Test

Mode Channel Frequency Measurement PSD Himit Result

(MH2) (dBm/3kHz) (dBm/3kHz)
00 2402 7553 <8 Pass
Mode 1 19 2440 7.912 <8 Pass
39 2480 7701 <8 Pass
00 2402 -9.420 <8 Pass
Mode 2 19 2440 -9.690 <8 Pass
39 2480 -9.736 <8 Pass
00 2402 -9.962 <8 Pass
Mode 3 - 2440 -10.098 <8 Pass
39 2480 -9.896 <8 Pass
00 2402 1.355 <8 Pass
Mode 4 19 2440 1.187 <8 Pass
39 2480 1.387 <8 Pass

Note : The worst case of PSD as below:

Mode 4 CH39(2480MHz)
h_ Keysight Spectrum Analyzer - Swept SA [ & =)

RF 500 AC SENSE:INT] ALIGM AUTO ‘D7:26:24 PMNov 19,2020

Ref Offset 0.5 dB
10 gBde Ref 16.50 dBm

[
|
T

#VBW 10 kHz Sweep 114.9 ms (1001 pts)
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4.9 Antenna Requirement VERDICT: PASS
49.1 Limit:
Standard FCC Part 15 Subpart C Paragraph 15.203

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 §15.211, §15.213, §15.217, 815.219, or §15.221. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

49.2 Antenna Connector Construction:

X [The use of a permanently attached antenna

[] [The antenna use of a unique coupling to the intentional radiator

[] [The use of a nonstandard antenna jack or electrical connector

Please refer to the attached document “Internal Photograph” to show the antenna connector.
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5 TEST SETUP PHOTO AND EUT PHOTO

Remark: The test setup photo and EUT Photo please see appendix.

The End
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COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements and
the tests performed to the item under test on the date and under the conditions stated in the report and it is based

on the knowledge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the maintenance of the confidentiality of all information related to the item under

test and the results of the test.
The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,

except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

Test Location No. 99, Hongye Road, Suzhou Industrial Park Suzhou, 215006, P.R. China
Date(receive sample) Nov. 02, 2020
Date (start test) Nov. 03, 2020
Date (finish test) Dec. 03, 2020
1. This reportis only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous

written permission of DEKRA.

ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of the

EUT and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature 15°C-35°C
Relative Humidity air 30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are

recorded and documented separately in this test report.
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POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

ABBREVIATIONS

For the purposes of the present document, the following abbreviations apply:

EUT . Equipment Under Test
QP . Quasi-Peak

CAV . CISPR Average

AV . Average

CDN . Coupling Decoupling Network
SAC :  Semi-Anechoic Chamber
OATS : Open Area Test Site

BW . Bandwidth

AM . Amplitude Modulation

PM . Pulse Modulation

HCP . Horizontal Coupling Plane
VCP . Vertical Coupling Plane
Un : Nominal voltage

Tx : Transmitter

Rx . Receiver

N/A . Not Applicable

N/M : Not Measured

TEST FACILITY

USA :  FCC Designation Number: CN1199
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DOCUMENT HISTORY

Report No. Version Description Issued Date

20B0023R-RF-US-P20V01 | V1.0 Initial issue of report. 2020-12-03

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).
2. These test results on a sample of the device are for the purpose of demonstrating Compliance with KDB
447498 and FCC Part 1.1310.
3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit, It
is not necessary to account the uncertainty associated with the measurement result.
4. The test results relate only to the samples tested.
5. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification
(Suzhou) Co., Ltd.
6. This report will not be used for social proof function in China market.
7. DEKRA declines any responsibility with the following test data provided by customer that may affect the validity
of result:

- Chapter 1.1 General Description of the Item(s);

- Chapter 1.2 Antenna Information.
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1 GENERAL INFORMATION

1.1 General Description of the Item(s)

Product Name......cccccceeevvivvvennnnnnd: Digital Device

Model NO. .....ceovrvrieiiiieceeeee. | 9290024695

FCCID oot 2AGBW9290024695X
Manufacturter.......ccccceeevvvcvvvennnnnnn: Signify (China) Investment Co., Ltd

Building 9, Lane 888, Tian Lin Road, Min Hang District, Shanghai, P. R.
C

Wireless specifiction ......................

Bluetooth 5.0

Operating frequency range(s).........:

2400~2483.5MHz

Type of Modulation .......................... | GFSK

PHYS oo D | LE 1M X | LE 2m [X] | LE Coded S=2/8
Data RAte...........cooovvecerenrrcessnnens | DX | 1IMbits X | 2Mbit/s X | 500/125 Kbit/s
Number of channel .......................... |40

Wireless specifiction ........................ | Zigbee

Operating frequency range(s).......... | 2400~2483.5MHz

Type of Modulation .......................... | DSSS-OQPSK

Number of channel .......................... | 16

Date Rate.......cooevvvviiiiiiiiiiciiiicicnan

250kbps max

Rated power supply.....cccccevveeeen

Voltage and Frequency

AC: 220 — 240 V, 50/60 Hz

AC: 100 — 240 V, 50/60 Hz

DC: 3.3 Vdc

Battery: ......

Mounting position............cccuvveeee..

Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

Head-mounted equipment

X O OO0 O|X} g

Other:
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1.2 Antenna Information

Antenna model / type number ......... | N/A
Antenna serial number................... | N/A
Antenna DeliVery ........cccccoeveeeni Xl | 1TX + 1RX
[] | 2TX+2RX
Antenna technology ...........c.cecue.n..n X | SISO
] | MIMO [] | cbD
[] | Beam-forming
Antenna TYPe ....cccoveeeevvcveveceeneeen. | ] | External ] | Dipole
[] | Sectorized
X | Internal [] | PIFA
X PCB
[] | Metal Monopole Antenna
[] | Others..............
Antenna Gain.............ccccvveeeeeeeennnl | 2.08 dBI

Note: The general description of the Item(s) and antenna information in clause 1 are provided and confirmed by

the client.
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2 RF EXPOSURE EVALUATION

2.1 Limits

According to FCC 1.1310: The criteria listed in the following table shall be used to evaluate the environment
impact of human exposure to radio frequency (RF) radiation as specified in 1.1307(b)
LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

L Magnetic

Electric Field i Power Average
Frequency Field i :

Strength Density Time
Range (MHz) (V/m) strength (MW/cm2) (Minutes)

(A/m)

(A) Limits for Occupational/ Control Exposures
300-1500 -- - F/300 6
1500-100,000 -- - 5 6
(B) Limits for General Population/ Uncontrolled Exposures
300-1500 -- - F/1500 6
1500-100,000 -- - 1 30

F= Frequency in MHz

Friis Formula
Friis transmission formula: Pd = (Pout*G)/(4*pi*r2)

Where

Pd = power density in mW/cm2

Pout = output power to antenna in mwW

G = gain of antenna in linear scale

Pi=3.1416

R = distance between observation point and center of the radiator in cm

Pd is the limit of MPE, 1 mW/cm2. If we know the maximum gain of the antenna and the total power input to
the antenna, through the calculation, we will know the distance r where the MPE limit is reached.

2.2 Test Procedure

Software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel individually.

The temperature and related humidity: 18°Cand 78% RH.
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2.3 Test Result of RF Exposure Evaluation

Product Digital Device
Test Item RF Exposure Evaluation
Test Site AC-6

Power Density:

The tune-up power is 1dB, so the maximum conducted power of BT we used to calculate RF exposure is 8.83

dBm.

The tune-up power is 1dB, so the maximum conducted power of Zigbee we used to calculate RF exposure is 8.49

dBm.

Maximum EIRP

Power Density at R =

Power Density Limit

20cm
Test Mode (dBm) (mW/cmZ)
(mW/cm?2)
BT 10.91 0.002
Zigbee 10.57 0.002

The maximum power density is 0.002 m\W/cm? for Digital Device without any other radio equipment.

The End
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