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1. GENERAL INFORMATION
1.1. Product Description for Equipment Under Test (EUT)

EUT
Test Model

Additional Model No

Model Declaration

Power Supply

Hardware Version
Software Version
SRD

Frequency Range
Channel Number
Modulation Type
Antenna Description
WIFI(2.4G Band)
Frequency Range
Channel Spacing
Channel Number
Modulation Type

Antenna Description

1.2. Objective

: Single channel dimming controller

: ERC1201

Controller: ERC1203
S2 Series : ES2154, ES2254, ES2354, ES2111, ES2211, ES2311,
ES2100, ES2200, ES2300

: S3 Series : ES3154-1R, ES3254-1R, ES3454-2R

E2 Series : EE2454-2R, EE2411-2R, EE2254-2R, EE2211-2R
P1 Series : EP1454, EP1439
M1 Series: EM1350, EM1300, EM1310

~ PCB board, structure and internal of these model(s) are the same,
" So no additional models were tested

Input: 200-240V~

" Output: LED 100W
L V1.3

: V1.0

: 433.3MHz

01

: FSK

: Internal Antenna, 2.00dBi(Max.)

: 2412MHz ~ 2472MHz

: 5MHz

: 13 Channel for 20MHz bandwidth(2412~2472MHz)
: 802.11b: DSSS; 802.11g/n: OFDM

: Internal Antenna, 2.00dBi(Max.)

The following report of is prepared on behalf of the Shenzhen EBELONG Technology Co., Ltd in
accordance with ETSI EN 300 220-2 V3.1.1 (2017-02), Short Range Devices (SRD) operating in the
frequency range 25 MHz to 1 000 MHz; Part 2: Harmonised Standard covering the essential requirements
of article 3.2 of Directive 2014/53/EU for non-specific radio equipment.

The objective is to determine compliance with ETSI EN 300 220-2 V3.1.1 (2017-02).

1.3. Test Methodology

All measurements contained in this report were conducted with ETSI EN 300 220-1 V3.1.1 (2017-02).

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.4. Description of Test Facility

NVLAP Accreditation Code is 600167-0.
FCC Designation Number is CN5024.
CAB identifier is CNO071.

CNAS Registration Number is L4595.

1.5. Equipment

Radiated emissions are measured with one or more of the following types of linearly polarized antennas:
tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with
pre-selectors and quasi-peak detectors are used to perform radiated measurements. Conducted
emissions are measured with Line Impedance Stabilization Networks and EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus
and Measurement Methods.”

1.6. Host System Configuration List and Details

Manufacturer Description Model Serial Number Certificate
1.7. External 1/O
1/0 Port Description Quantity Cable
1.8. Measurement Uncertainty (95% confidence levels, k=2)
Item MU Remark
Uncertainty for Power point Conducted Emissions Test 2.42dB
Uncertainty for Radiation Emission test in 3m chamber 3.54dB Polarize: V
(30MHz to 1GHz) 4.10dB Polarize: H
Uncertainty for Radiation Emission test in 3m chamber 2.08dB Polarize: H
(1GHz to 25GHz) 2.56dB Polarize: V

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Exercise Software
N/A.
2.2. Special Accessories
N/A.
2.3. Equipment Modifications
No modifications were made to the unit tested.
2.4. External 1/0 Cable
N/A.
2.5. Configuration of Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3. SUMMARY OF TEST RESULTS

ETSI EN 300220-2 V3.1.1 (2017-02)

RULE DESCRIPTION OF TEST RESULT
§4.3.1 EFFECTIVE RADIATED POWER COMPLIANT
§4.3.2 MAXIMUM EFFECTIVE RADIATED POWER SPECTRAL DENSITY N/A
§4.3.3 DUTY CYCLE COMPLIANT
§4.3.4 OCCUPIED BANDWIDTH COMPLIANT
§4.3.5 TX OUT OF BAND EMISSIONS COMPLIANT
§4.3.6 TRANSIENT POWER COMPLIANT
§4.3.7 ADJACENT CHANNEL POWER N/A
§4.3.8 TX BEHAVIOUR UNDER LOW VOLTAGE CONDITIONS COMPLIANT
§4.3.9 ADAPTIVE POWER CONTROL N/A
§4.3.10 FHSS EQUIPMENT N/A
§4.3.11 SHORT TERM BEHAVIOUR N/A
§4.2.2 UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN COMPLIANT
§4.4.2 BLOCKING (REVEIVER REQUIREMENTS) COMPLIANT
§4.2.2 RECEIVER SPURIOUS RADIATION COMPLIANT

***Note: N/A = Not Applicable

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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4. EFFECTIVE RADIATED POWER
4.1. Standard Applicable

According to ETSI EN 300 220-2 V3.1.1 (2017-02) section 4.3.1, the effective radiated power shall not
exceed the power class value given in table 5:

Table 5: Maximum radiated power limit, e.r.p., channel spacing,
spectrum access and mitigation requirements

Channel access and
occupation rules
(e.g. Duty cycle or LBT + AFA)

Operational Maximum effective Maximum occupied
Frequency Band | radiated power, e.r.p. bandwidth

433,050 MHz to

H 434,790 MHz

10 mW The whole band 10%

NOTE 1: When either a duty cycle, Listen Before Talk (LBT) or equivalent technique applies then it shall
not be user dependent/adjustable and shall be guaranteed by appropriate technical means. For LBT
devices without Adaptive Frequency Agility (AFA) or equivalent techniques, the duty cycle limit applies.

NOTE 2: Devices supporting audio and video applications shall use a digital modulation method with a
maximum bandwidth of 300 kHz. Devices supporting analogue and/or digital voice shall have a maximum
bandwidth not exceeding 25 kHz.

4.2. Test Procedure

According to ETSI EN 300 220-1 V3.1.1 (2017-02) section 5.2.2

Effective Radiated Power (conducted measurement):

This method applies only to EUT with a permanent external antenna connector.

Test conditions:

1) The measurement shall be performed on the lowest and the highest Operating Frequencies declared by
the manufacturer. Additional frequencies may be tested.

2) The transmitter shall be switched on, if possible, without modulation and the measuring receiver shall
be tuned to the frequency of the transmitter under test. D-M1 test signal (unmodulated carrier) shall
not be used for equipment with non-constant envelope modulation.

3) The RBW of the spectrum analyser shall be wide enough to cover the complete power envelope (=
OCW) of the signal of the EUT.

Measurement procedure:

The transmitter shall be connected to a dummy load as described in clause 4.3.7 and the conducted

power delivered shall be measured with a measurement receiver according to clause 4.3.10.

In the case of non-constant envelope modulation, a peak detector shall be used. The maximum gain of the

antenna to be used together with the equipment shall be declared by the manufacturer and this shall be

recorded in the test report.

Perp, the radiated power (e.r.p.) limit applies to the maximum measured conducted power (Pconducted )

value adjusted by the antenna gain (relative to a dipole) (Perp=Pconducted+antenna gain).

Effective radiated power (radiated measurement):

This measurement method applies to EUT other than those measured using clause 5.2.2.1 in ETSI EN 300

220-1V3.1.1 (2017-02).

Test conditions:

1) The measurement shall be performed on the lowest and the highest Operating Frequencies declared by
the manufacturer. Additional frequencies may be tested.

2) These measurements shall be performed at the highest power level at which the transmitter is
intended to operate.

3) The transmitter shall be switched on, if possible, without modulation and the measuring receiver shall

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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be tuned to the frequency of the transmitter under test. D-M1 test signal (unmodulated carrier) shall
not be used for equipment with non-constant envelope modulation.

4) The RBW of the spectrum analyser shall be wide enough to cover the complete power envelope ( =
OCW) of the signal of the EUT.

5) In the case of a removable antenna, the antenna shall be fitted in a manner representative of normal

use.
6) For measurement in extreme temperature conditions, it is preferable to use an internal or a temporary
connector rather than a test fixture.

Measurement procedure:
A suitable test site shall be selected from those described in clause C.1 and the radiated power

established using the procedures described in clause C.5.1 (or clause C.5.2) depending on the test site,

followed by clause C.5.3.
In the case of non-constant envelope modulation, a peak detector shall be used.

4.3. Test Data

Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Test Mode: Transmitting

Freq. Ant.Pol. SGO/P Ant. Dipole Cable Corrected Limit
power
i i ERP
(MHz) H/V (dBm) f;l';)‘ ?:I;')‘ (dB) ERP
(dBm) (mW) (mW)
433.3 V -5.50 10.14 0 0.64 4.00 2,51 10
433.3 H -5.51 10.13 0 0.64 3.98 2.50 10
Remark:

(1) Corrected Power (dBm) = SG O/P-Cable + Ant Gain

Test Result: Compliant.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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5. MAXIMUM EFFECTIVE RADIATED POWER SPECTRAL DENSITY

Not applicable: This device is neither applies to transmitters using annex B bands I, L nor using DSSS or
wideband techniques other than FHSS modulation, in annex C band X.
Annex B and C are in ETSI EN 300 220-2 V3.1.1 (2017-02).

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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6. DUTY CYCLE
6.1. Standard Applicable

In a period of 1 hour the duty cycle shall not exceed the following values given in table below.

. . . . . Channel access and
Operational Maximum effective Maximum occupied .
Frequency Band radiated power, e.r bandwidth g
. v P DA (e.g. Duty cycle or LBT + AFA)

433,050 MHz to

0,
M| 434,790 MHz 10 mW The whole band 10%

6.2. Test Procedure

(1) Put the EUT on the support in its standard position and switched on.
(2) Find the transmit signal and marker to the center frequency.
(3) Use the zero span of spectrum analyzer to read out the “message” on and off time in any one period.

6.3. Test Data

The EUT just transmits signal one time when you touch the button, whether you release at once or not. If
you want to transmit again, you must release the button and press the button again. and it shall transmit
every 1s over a period of an hour, for a signal burst of each transmit time, please refer to the following

page.
Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Frequency (MHz) Transmit On time (ms) Duty Cycle Limit

433.3 8.800 0.88% 10%

Note: The duty cycle is calculated as follow:
Duty cycle= Transmit On time (ms)*3600/1000/3600*100%

Test plot of Duty cycle
BE Keysight Spectrum Analyzer - Swept SA ==
[ R[50 AC I [_SENSEINT] [ ALIGNAUTO _ [08:17:58 PMOCt2L,2020
[Center Freq 433.300000 MHz | Trig Delay-51.70ms  Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: r <c == Trig: Video
IFGain:Low Atten: 30 dB "DENNNNAN
AMKr2 8.800 ms Auto Tune
1ng idiv__Ref 20.00 dBm -27.02 dB}

10

e

CenterFreq|

i} 433.300000 MHz|

100

2A1 TRIG L]

200 StartFreq|
300 433.300000 MHz|

400

500

60.0
700

Stop Freq|
433.300000 MHz

[Center 433.300000 MHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)| 1.000000 MHz|

JAuto Man|
RC| SCL FUNCTION | FUNCTION VIDTH FUNCTIONVALUE _ ~

Span 0 Hz| CF Step

el 51.40 ms 404 dBm| |
[t @ 8.800 ms|[(A 27.02d8] |

Freq Offset|
1 0 Hz|
- B
S Y A
1
1
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7. OCCUPIED BANDWIDTH
7.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.6.

The occupied bandwidth (OBW) is the Frequency Range in which 99 % of the total mean power of a given
emission falls. The residual part of the total power being denoted as B, which, in cases of symmetrical
spectra, splits up into B/2 on each side of the spectrum. Unless otherwise specified, B/2 is taken as 0.5 %
as described in Figure 1.

The maximum occupied bandwidth includes all associated side bands above the appropriate emissions
level and the frequency error or drift under extreme test conditions.

The Operating Channel shall be declared and shall reside entirely within the Operational Frequency Band.
The Maximum Occupied Bandwidth at 99 % shall reside entirely within the Operating Channel defined by
Fow and Fhigh-

Centre

FreqLIJenLy

I
1)
|
|
|
}
I
|
—_— e —

|

|

I

|

|
Occupied Bandwidth

BR2=0.5% B2 =05%

|
}
|
|
|
}
]
|
I
|

Figure 1: Signal occupied bandwidth
7.2. Test Procedure

1) The measurement shall be performed on the lowest and the highest Operating Frequencies declared by
the manufacturer. Additional frequencies may be tested.

2) The measurement shall be performed with a spectrum analyser.

3) For devices with e.r.p. < -30 dBm, OBW may be either measured or taken as equal to the OCW within
the operational frequency band.

Radiated measurement:
A suitable test site shall be selected from those described in clause C.1 and the measurements in clause
5.6.3.4 shall be performed using corresponding radiated measurement methods described in clause C.5.

Conducted measurement:
The EUT shall be connected to an artificial antenna which shall be connect to the test equipment via an
appropriate attenuator.

The spectrum analyser shall be configured as appropriate for the parameters shown in the following

Table.
Setting Value Notes

Centre frequency The nominal Operating The highest or lowest Operating Frequency as
Frequency declared by the manufacturer

RBW 1 % to 3 % of OCW without /
being below 100 Hz

VBW 3*RBW Nearest available analyser setting to 3 x RBW

Span At least 2 x Operating Span should be large enough to include all major
Channel width components of the signal and its side bands

Detector Mode RMS

Trace Max hold
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If the equipment is capable of producing an unmodulated carrier and the test in ETSI EN 300 220-1 V3.1.1
(2017-02) clause 5.7 is performed, then the OBW measurements need only be performed under normal
test conditions. Any required results for Maximum OBW under extreme conditions are obtained by
addition and substraction of the upper and lower frequency error results to each bandwidth
measurement obtained in this test.

Step 1:

Operation of the EUT shall be started, on the highest operating frequency as declared by the
manufacturer, with the appropriate test signal.

The signal attenuation shall be adjusted to ensure that the signal power envelope is sufficiently above the
noise floor of the analyser to avoid the noise signals on either side of the power envelope being included
in the measurement.

Step 2:

When the trace is completed the peak value of the trace shall be located and the analyser marker placed
on this peak.

Step 3:

The 99 % occupied bandwidth function of the spectrum analyser shall be used to measure the occupied
bandwidth of the signal.

7.3. Test Data

Environmental Conditions
Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Test Mode: Transmitting

Test signal Centre Frequency Occupied Bandwidth Maximum Occupied
: (MHz) (KHz) Bandwidth (KHz)
D-M2 433.3 197.38 /

Note: The test signal used. Please refer to the Table 2 in ETSI EN 300 220-1 V3.1.1 (2017-02).
Highest measured OBW value or if the measurement is only performed at normal temperature
conditions, the upper and lower frequency error results have to be added and subtracted to
measured OBW to calculate the Maximum Occupied Bandwidth.

Test Plot of Occupied Bandwidth
BH Keysight Spectrum Analyzer - Occupied BW (=
X | RF [s0e  AC | | [ SEnsE:INT] [ ALIGN AUTO  [07:36:18 PM Oct 21, 2020
[Span 500.00 kHz | Center Freq: 433.300000 MHz Radio Std: None Span
=5 Trig: Free Run Avg|Hold:>10/10
‘ #AFGainiLow — #Atten: 30 dB Radio Device: BTS Span
500.00 kHz|
10 dBidiv Ref 20.00 dBm
Log
10.0
000
100 M‘"‘. \" At \
-20.0
300 ,ﬂUW W “‘m Full Span|
400 e il A v"uﬂvﬂw‘
I S LYW
N P
-60.0
-70.0
Center 433.3 MHz Span 500 kHz|
{Res BW 3 kHz #VBW 10 kHz Sweep 68.07 ms| Lastspan
Occupied Bandwidth Total Power 9.04 dBm
197.38 kHz
Transmit Freq Error 2.659 kHz OBW Power 99.00 %
x dB Bandwidth 206.8 kHz x dB -26.00 dB
IMSG ISTATUS |
433.3MHz
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8. TX OUT OF BAND EMISSIONS

8.1. Standard Applicable
According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.8.
Two OOB domains are defined, one for OC (see Figure 2) and one for Operational Frequency band (see

Figure 3).
The spectrum masks for these two OOB domains may overlap.
Operating
_______ 0 dBm/1kHz
-36 dBm/1kHz - -36 dBm/1kHz
-1 v
\\
A | —
I ¥
|
I
I
I
f.- 2.5x0cw fe fe +2.5x0cw
< >
Ty Pl

Figure 2: Out Of Band Domain for Operating Channel with reference BW
Unwanted emissions in the Out Of Band domain are those falling in the frequency range immediately
below the lower, and above the upper, frequency of the Operating Channel. The OOB domain includes
both frequencies outside the Operating Channel within the Operational Frequency Band and frequencies
outside the Operational Frequency Band.
The relevant Out Of Band domain is shown in Figure 2 and applies within the Operational Frequency
Band.

Operational

i Freguﬁerlc! gand -

0 dBm/1kHz 0 dBm/1kHz
-36 dBm/1kHz| | -36 dBm/1kHz
-36 dBm/10 kHz | | -36 dBm/10 kHz
s | |
| |
| |
fiow_oFB flow_oFB f £ fhigh_oFB fhigh_oFs
= = low OFB high_ OFB = —
- 400 kHz - 200 kHz o= e +200kHz  +400kHz
d e
T -

Figure 3: Out Of Band Domain for Operational Frequency Band with reference BW
Specific limits apply at frequencies immediately above and below the Operational Frequency Band as
shown in Figure 3.
NOTE: fiow_ors is the lower edge of the Operational Frequency Band.
fhigh_ors is the upper edge of the Operational Frequency Band.
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The EUT emissions level in OOB domains for the Operating Channel and the Operational Frequency Band
shall be less or equal to Table 1 spectrum mask.

Table 1: Emission limits in the Out Of Band domains

Domain Frequency Range RBWQger Max power limit
f < flow_OFB - 400 kHz 10KHz -36dBm
FIow_OFB - 400 kHz g f g flow_OFB - 200 kHz 1KHz -36 dBm
o . flow - 200 kHz <X f < fiow ors 1KHz See Figure 3
P requency F = fgh oro 1KHz 0 dBm
Band (See Figure 3) = -
Fhigh ors < f <X fhigh_ors + 200 kHz 1KHz See Figure 3
Fhighors + 200 kHz <X f <X fhigh ors + 400 kHz 1KHz -36 dBm
Fhigh_OFB +400kHz < f 10KHz -36 dBm
f="f-2.5x0CW 1KHz -36 dBm
00B limit licable t fe—25x0CW < f < f.—0.5x OCW 1KHz See Figure 2
5 ;T;tisnapcph':zn; ° f=f.—0.5x OCW 1KHz 0 dBm
perating f=f.+0.5x OCW 1KHz 0 dBm
(See Figure 2) -
fc+0.5x0CW < f < fc+2.5x0CW 1KHz See Figure 2
f=f+25x0CW 1KHz -36 dBm
NOTE: f is the measurement frequency.
fc is the Operating Frequency.
Fiow_ors is the lower edge of the Operational Frequency Band.
Fhigh_ors is the upper edge of the Operational Frequency Band.
OCW is the operating channel bandwidth.
8.2. Test Procedure
Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.8.3 for the measurement method.
8.3. Test Data
Environmental Conditions
Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li
Test Plot of TX Out Of Band Emissions
B Keysight Spectrum Analyzer - Swept SA Lo | & ) B Keysight Spectrum Analyzer - Swept SA (o[ @ Jms
[ R [s00 AC | I [ senseant] [ AGNaT0 [ososmsemodal, 200 [ oo o [’ [s00 Ac | I [ senseant] [ AGUAUTO [o7stsremoal, 20 [ oo o
[Stop Freq 433.800000 MHz [ ez Avg Type: Log-Pur TRACE[12345 6 [Start Freq 432.650000 MHz B Avg Type: Log-Pwr e e
Pass s JITRET  eemy s p— T joha  awmee L p—
1L%dBIdiv Ref 10.00 dBm ! 1L%dBIdiv Ref 10.00 dBm !
Trace 1 Pass Trace 1 Pass ‘
o Clear Write| oo Clear Write|
100 %n 3 400 / ” | \
' W l’ Trace Average] / NW \ Trace Average|
-200 f ‘ T \ -200 l
> Max Hold| - / H v \ Max Hold
400 i h -40.0 I
00 'AMH % Min Hold| A0 i Min Hold
0.0 1 J‘n -tk 60.0 1 1
- . u‘ﬂw View Blank | mM I ViewBlank
li T Trace On ‘ Trace On
-800 -80.0 i
More| ! ‘ "l 1 More|
Start 432.8000 MHz Stop 433.8000 MHz "3 | starta32.050 Mnz Stop 435.190 MHz Yiord
#Res BW 1.0 kHz VBW 10 kHz Sweep 923.0 ms (1001 pts) #Res BW 1.0 kHz VBW 10 kHz Sweep 2.344 s (1001 pts)
For OC For OFB

Note: 1. OC is the operating channel;
2. OFB is the Operational Frequency Band.
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9. TRANSIENT POWER
9.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.10.

Transmitter transient power is power falling into frequencies other than the operating channel as a result

of the transmitter being switched on and off.
The transient power shall not exceed the values given in Table 4.

Table 4: Transmitter Transient Power limits

Absolute offset from centre frequency | RBWokge Peak power limit applicable at measurement points

< 400 kHz 1KHz

0dBm

> 400 kHz 1KHz

-27dBm

9.2. Test Procedure

Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.10.3 for the measurement method.

9.3. Test Data

Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Test Mode: Transmitting

Transient power(dBm/dBc)

Test condition CHI

CH2

Alternate channel | 433.3MHz -64.64

/

Text result(pass/fail)

PASS
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10. ADJACENT CHANNEL POWER
10.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.11.
Adjacent channel power is power incidental to proper operation of a transmitter falling into the

neighbouring channels.

Where the operating channel width is less than or equal to 25 kHz, the power in the adjacent channels
shall not exceed the values given in Table 5.
Table 5: Adjacent channel power limits for transmitters with OCW < 25 kHz

Adjacent Channel power Alternate Adjacent
integrated over Channel power integrated
0,7 x OCW over 0,7 x OCW
Normal test conditions -20 dBm -20 dBm
OCW < 20 kH

z Extreme test conditions -15 dBm -20 dBm

Normal test conditions -37 dBm -40 dBm

=
ocw 20 kHz Extreme test conditions -32dBm -37 dBm

10.2. Test Procedure

Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.11.3 for the measurement method.

10.3. Test Data

Not applicable: EUT No requirement.
Because the OCW of this EUT was great than 25 KHz.
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11. TX BEHAVIOUR UNDER LOW VOLTAGE CONDITIONS
11.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.12.

The TX behaviour under low voltage condition is the ability of the equipment to maintain its operating

frequency and not produce emissions which exceed any relevant limit when the battery voltage falls below

the lower extreme voltage level.

The equipment shall either:

a) remain in the Operating Channel OC without exceeding any applicable limits (e.g. Duty Cycle); or

b) reduce its effective radiated power below the Spurious Emission limits without exceeding any
applicable limits(e.g. Duty Cycle); or

c) shut down, (ceasing function); as the voltage falls below the manufacturers declared operating voltage.

as the voltage falls below the manufacturers declared operating voltage.

11.2. Test Procedure

Step 1:

Operation of the EUT shall be started, on Operating Frequency as declared by the manufacturer, with the
appropriate test signal and with the EUT operating at nominal operating voltage.

The centre frequency of the transmitted signal shall be measured and noted.

Step 2:

The operating voltage shall be reduced by appropriate steps until the voltage reaches zero.

The centre frequency of the transmitted signal shall be measured and noted.

Any abnormal behaviour shall be noted.

11.3. Test Data

Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Test Mode: Transmit (433.3MHz, Transmitter)

Voltage Suppl Measurement ERP ..
(ﬁ/dc) PPl Frequency (MHz) (dBm) Duty Cycle Limit Result
3.3 433.3 <-36 0.88% 10% Pass
3.0 433.3 <-36 0.88% 10% Pass
2.7 433.3 0 0 10% Pass
0 433.3 0 0 10% Pass
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12. ADAPTIVE POWER CONTROL
12.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.13.
The peak power measured when active APC function at its minimum setting shall not exceed the value
shown in Table 6.
Table 6: APC power limit
Parameter Limit
Transmitted e.r.p. +7 dBm

12.2. Test Procedure
Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.13.3 for the measurement method.
12.3. Test Data

Not applicable: EUT No requirement.
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13. FHSS EQUIPMENT
13.1. Standard Applicable

According to ETSI EN 300 220-2 V3.1.1 (2017-02) clause 4.3.10.

13.2. Test Procedure

Please refer to ETSI EN 300 220-2 V3.1.1 (2017-02) clause 4.3.10 for the measurement method.

13.3. Test Data

Not applicable: EUT No requirement.
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14. SHORT TERM BEHAVIOUR
14.1. Standard Applicable

According to ETSI EN 300 220-2 V3.1.1 (2017-02) clause 4.3.11.

14.2. Test Procedure

Please refer to ETSI EN 300 220-2 V3.1.1 (2017-02) clause 4.3.11 for the measurement method.

14.3. Test Data

Not applicable: EUT No requirement.
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15. UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN
15.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.9.2.
The power of any unwanted emission in the spurious domain shall not exceed the values given in Table 7.
Table 19: Spurious domain emission limits

Frequency 47 MHz to 74 MHz
87,5 MHz to 118 MHz Other frequencies above 1000 MHz
State 174 MHz to 230 MHz below 1000 MHz
470 MHz to 790 MHz
TX mode -54 dBm -36 dBm -30 dBm
RX and all other modes -57 dBm -57 dBm -47 dBm

15.2. Test Procedure

Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.9.3 for the measurement method.

15.3. Test Data

Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Engineer: Jay Li

Test Mode: TX 433.3MHz
Frequency Reading Cable Emission

Antenna S.G. Ant.Gain Limit Margin
level loss level

(MHz) (dBuV) Polarization (dBm) (dB) (dB) (dBm) (dBm) (dB)
642.60 34.67 \Y -92.03 1.40 21.10 -72.33 -54.00 -18.33
1736.36 36.58 \Y -92.03 2.79 24.40 -70.42 -30.00 -40.42
2629.20 38.22 \ -93.24 2.74 27.20 -68.78 -30.00 -38.78
1740.69 36.65 Vv -96.19 2.86 28.70 -70.35 -30.00 -40.35
2607.31 38.73 Vv -98.73 2.84 33.30 -68.27 -30.00 -38.27
641.90 37.87 H -88.83 1.40 21.10 -69.13 -54.00 -15.13
1741.21 37.33 H -91.28 2.79 24.40 -69.67 -30.00 -39.67
2608.75 39.30 H -92.16 2.74 27.20 -67.70 -30.00 -37.70
1736.45 31.74 H -101.10 2.86 28.70 -75.26 -30.00 -45.26
2604.08 40.68 H -96.78 2.84 33.30 -66.32 -30.00 -36.32

Test Mode: Standby

Frequency LI Antenna S.G. (1 Ant.Gain Emission Limit Margin
level loss level

(MHz) (dBuV) Polarization (dBm) (dB) (dB) (dBm) (dBm) (dB)
78.34 28.05 Vv -98.65 1.40 21.10 -78.95 -57.00 -21.95
256.40 36.25 \Y -92.36 2.79 24.40 -70.75 -57.00 -13.75
510.97 36.13 \ -95.33 2.74 27.20 -70.87 -57.00 -13.87
642.92 39.13 \Y -93.71 2.86 28.70 -67.87 -57.00 -10.87
764.77 39.16 \ -98.30 2.84 33.30 -67.84 -57.00 -10.84
75.31 35.30 H -91.40 1.40 21.10 -71.70 -57.00 -14.70
250.96 41.94 H -86.67 2.79 24.40 -65.06 -57.00 -8.06
497.13 40.62 H -90.84 2.74 27.20 -66.38 -57.00 -9.38
634.69 41.06 H -91.78 2.86 28.70 -65.94 -57.00 -8.94
769.48 46.25 H -91.21 2.84 33.30 -60.75 -57.00 -3.75
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Remark:

(1) Corrected Power (dBm) = SG O/P-Cable + Ant Gain
(2) Measuring frequencies from 25 MHz to the 6GHz.

(3) Data of measurement within this frequency range shown

o on

in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.
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16. BLOCKING (REVEIVER REQUIREMENTS)
16.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.9.2.
The blocking levels at the specified frequency offsets shall be equal to or greater than the limits in the
following Table, except at frequencies where spurious responses are found.

Blocking level parameters for RX category 1

Requirement Limits
q Receiver category 1
Blocking at £2 MHz from Centre Frequency = -20dBm
Blocking at £10 MHz from Centre Frequency = -20dBm
Blocking at 5 % of Cen‘tre Frequency or 15 MHz, > 50 dBm
whichever is the greater
Blocking level parameters for RX category 1.5
Requirement Limits
9 Receiver category 1.5
Blocking at +2 MHz from Centre Frequency = -43 dBm
Blocking at £10 MHz from Centre Frequency = -33dBm
- Tc o
Blocking at £5 A; of CenFre Frequency or 15 MHz, > .33 dBm
whichever is the greater
Blocking level parameters for RX category 2
. Limits
Requirement .
Receiver category 2
Blocking at +2 MHz from Centre Frequency = -69 dBm
Blocking at £10 MHz from Centre Frequency = -44 dBm
- Tc o
Blocking at £5 A; of CenFre Frequency or 15 MHz, > .44 dBm
whichever is the greater
Blocking level parameters for RX category 3
. Limits
Requirement .
Receiver category 3
Blocking at +2 MHz from Centre Frequency = -80dBm
Blocking at £10 MHz from Centre Frequency = -60 dBm
Blocking at £5 % of Cen.tre Frequency or 15 MHz, > 60 dBm
whichever is the greater

16.2. Test Procedure

Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.18.6 for the measurement method.

Two signal generators A and B shall be connected to the EUT via a combining network as shown
Blocking measurement arrangement
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Signal

Generator
A —L

Combiner EUT

Signal
Generator
B

Blocking measurement arrangement

Signal generator A shall be set to an appropriate modulated test signal at the operating frequency of the EUT receiver.
Signal generator B shall be unmodulated.

Measurements shall be carried out at frequencies of the unwanted signal at approximately the frequency(ies) offset(s)
defined in technical requirement avoiding those frequencies at which spurious responses occur. Additional
measurement points may be requested by technical requirements clause.

If several operational frequency bands are used by the equipment, at least one blocking measurement by bands has to be
performed.

Step 1:

Signal generator B shall be powered off. Signal generator A shall be set to the minimum level which gives the wanted
performance criterion of EUT or the reference level in Table 32, whichever is the higher The output level of generator
A shall then be increased by 3 dB unless otherwise specified in technical requirement.

Step 2:

Signal generator B is powered on and set to operate at the nominal operating frequency - offset frequency.

Signal generator B is then switched on and the signal amplitude is adjusted to the minimum level at which the wanted
performance criterion is not achieved.

With signal generator B settings unchanged, the receiver shall be replaced with a suitable RF power measuring
equipment. The power into the measuring equipment shall be measured and noted.

The blocking level is then the conducted power received from generator B at the EUT antenna connector.

This can either be measured on the antenna connector for conducted test or be calculated for radiated test (see

clause C.5.4).

The blocking level shall be higher or equal to the blocking power level requested in the technical requirement clause.
Step 3:

The measurement in steps 1 to 3 shall be repeated with signal offsets at required frequencies.

Step 4:

The information shown in Table shall be recorded in the test report for each measured signal level and unwanted signal offset.

Value Notes
QOperating Frequency Nominal centre frequency of the receiver
Signal generator A Power level of signal generator A
Blocking level Power level of signal generator B
Table
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16.3. Test Data
Environmental Conditions
Temperature: 23.3°C
Relative Humidity: 53.7%
ATM Pressure: 100.0 kPa
Test Mode: Receiving (433.3MHz)
This receiver is belongs to RX category 1
Wanted Signal Channel Un\;v?er'::j:nisnal Blocking level Limit Result
(MHz) (MH2) (dBm) (dBm)
433.3MHz 433.3+2 -50 At least -69 Pass
433.3MHz 433.3+10 -41 At least -44 Pass
433.3MHz 433.3+15 -39 At least -44 Pass
Wanted Signal Channel Un\;v?er:j:nisnal Blocking level Limit Result
B B
(MHz) (MHz) (dBm) (dBm)
433.3MHz 433.3-2 -52 At least -69 Pass
433.3MHz 433.3-10 -41 At least -44 Pass
433.3MHz 433.3-15 -40 At least -44 Pass
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17. RECEIVER SPURIOUS RADIATION
17.1. Standard Applicable

According to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.9.2.

The power of any spurious emission, radiated or conducted, shall not exceed the values given below. The
limits are applicable to all receiver categories:

* -57dBm below 1 000 MHz;

e -47dBm above 1 000 MHz.

17.2. Test Procedure

Please refer to ETSI EN 300 220-1 V3.1.1 (2017-02) clause 5.18.6 for the measurement method.

| I |

Antenna Towear
=

‘_,H-ﬂ"’

EUT & Auxiliary Equipmen Bi-log Antenna

N\, T, I||If”"'”ff
I}

T \ SPa R.ute::r
a5 L)

I 1
Turntable - L-_""‘-\-Rnf\nmncn Ground Plane

Below 1GHz

| —

Antenna Tower

EUT & Auxiliary Equipment | s “ o= Ften
\ am D‘:-/’—Id

0.8m e-amp oo
| |D|.'-'|
—1 [ais|
T | ¢ . |
Turntable - Reference Ground Plane

Above 1GHz
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17.3. Test Data

Environmental Conditions

Temperature: 23.3°C

Relative Humidity: 53.7%

ATM Pressure: 100.0 kPa
Test Result: Pass
Test Mode: Receiving (433.3MHz)

Frequency Antenna S.G. (1 Ant.Gain Emission Limit Margin
loss level

(MHz) Polarization (dBm) (dB) (dB) (dBm) (dBm) (dB)
77.07 \ -99.61 1.40 21.10 -79.91 -57.00 -22.91
258.54 \ -93.75 2.79 24.40 -72.14 -57.00 -15.14
511.77 \ -96.20 2.74 27.20 -71.74 -57.00 -14.74
641.90 \ -93.17 2.86 28.70 -67.33 -57.00 -10.33
765.26 \ -100.61 2.84 33.30 -70.15 -57.00 -13.15
73.85 H -90.05 1.40 21.10 -70.35 -57.00 -13.35
251.69 H -87.69 2.79 24.40 -66.08 -57.00 -9.08
497.11 H -92.41 2.74 27.20 -67.95 -57.00 -10.95
636.74 H -92.69 2.86 28.70 -66.85 -57.00 -9.85
769.53 H -93.28 2.84 33.30 -62.82 -57.00 -5.82

Remark:

(1) Corrected Power (dBm) = SG O/P-Cable + Ant Gain
(2) Measuring frequencies from 25 MHz to the 4GHz.

(3) Data of measurement within this frequency range shown

o n

in the table above means the reading of

emissions are attenuated more than 20dB below the permissible limits or the field strength is too small

to be measured.
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18. LIST MEASURING EQUIPMENT

Iltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 MXA Signal Analyzer Agilent N9020A MY49100060 2019-11-22 2020-11-21
2 DC Power Supply Agilent E3642A N/A 2019-11-14 2020-11-13
3 Temper?ﬁ;ﬁ\ﬁ‘;”midity Ggggs\i/"'&u GDS-100 70932 2020-10-07 | 2021-10-06
4 EMI Test Software EZ EZ-EMC / N/A N/A
5 3m Full Anechoic Chamber MRDIANZI FAC-3M MRO09 2020-09-24 2021-09-23
6 Positioning Controller MF MF7082 MF78020803 2020-06-22 2021-06-21
7 Active Loop Antenna SCHWARZBECK FMZB 1519B 00005 2018-07-26 2021-07-25
8 By-log Antenna SCHWARZBECK VULB9163 9163-470 2018-07-26 2021-07-25
9 Horn Antenna SCHWARZBECK BBHA 9120D 9120D-1925 2018-07-02 2021-07-01
10 EMI Test Receiver R&S ESR 7 101181 2020-06-22 2021-06-21
11 RS SPECTRUM ANALYZER R&S FSP40 100503 2019-11-14 2020-11-13
12 Broadband Preamplifier / BP-01M18G P190501 2020-06-22 2021-06-21
13 RF Cable-R03m Jye Bao RG142 CB021 2020-06-22 2021-06-21
14 RF Cable-HIGH SUHNER SUCOFLEX 106 03CHO3-HY 2020-06-22 2021-06-21
15 ESG Vector Signal Generator Agilent E4438C MY42081396 2019-11-22 2020-11-21
16 ESG Vector Signal Generator Agilent E4438C MY49072627 2020-06-22 2021-06-21

Note: All equipment is calibrated through CHINA CEPREI LABORATORY and GUANGZHOU LISAI CALIBRATION AND TEST CO., LTD.
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19. PHOTOGRAPHS OF TEST SETUP

Please refer to separated files Appendix D for Photographs of Test Setup_RF.

20. PHOTOGRAPHS OF THE EUT

Please refer to separated files Appendix C for Photographs of The EUT.

THE END OF REPORT
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