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5 Tests summary

Test Status
EN 300 220-2 V3.1.1/ EN 300 220-1 V3.1.1

Transmitter parameters
Note 1

Operating frequency Pass
Effective radiated power Pass
Maximum effective radiated power spectral density Not required " *
Duty cycle Pass
Occupied bandwidth Pass
Frequency error Pass
Tx out of band emissions
Conducted Pass
Radiated Not required " ®
Unwanted emissions in the spurious domain
Conducted Not required " *

Spectrum mask for unwanted emissions in the spurious domain (Radiated)
Spurious domain emissions (Radiated)
Transient power
Adjacent channel power
Conducted
Radiated
Tx behaviour under low voltage conditions
Adaptive power control
Tx FHSS
Tx short term behaviour

Receiver parameters

Receiver sensitivity level

Clear channel assessment threshold
Polite spectrum access timing parameters
Blocking

Adaptive frequency agility

Pass

Pass

Pass

Not required "¢ °
Not required
Pass

Not required
Not required
Not required

Note 5

Note 6
Note 7
Note 8

Not required "**®?

Not required "¢ ®
Not required "¢ ®
Pass

Not required " "

Note 1: Declared by manufacturer.

Note 2: The EUT does not belong to radio equipment using bands I, L of EN 300 220-2 V3.1.1, Annex B or using DSSS or
wideband techniquues other than FHSS modulation or using band X of EN 300 220-2 V3.1.1, Annex C.

Note 3: Conducted measurement method was used.

Note 4: Radiated measurement method was used.

Note 5: The EUT operating channel bandwidth is 500 kHz (> 25 kHz).

Note 6: The EUT does not belong to radio equipment with adaptive power control using band AA of EN 300 220-2 V3.1.1,
Annex C.

Note 7: The EUT does not belong to FHSS radio equipment.

Note 8: The EUT does not belong to radio equipment using band Y, Z, AA, AB, AC, AD of EN 300 220-2 V3.1.1, Annex C.
Note 9: The EUT does not belong to radio equipment with polite spectrum access.

Note 10: The EUT does not belong to radio equipment with adaptive frequency agility.

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product
under test complies in full with the requirements tested.
The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature
Tested by: Mr. |. Zilberstein, test engineer June 6, 2018 M
Reviewed by: | Ms. N. Averin, certification engineer June 18, 2018 Mf

Mr. K. Zushchyk, Projects & Customer
Approved by: Manager EMé/ & Ra:iio July 9, 2018
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6.2

EUT description

General information

Report ID: ESIRAD_EN.30366_EN300220.doc
Date of Issue: 10-Jul-18

The EUT is a smoke detector ES700SK2-ES-MO03, ceiling mounted. The EUT comprises RF module operating at
868.3 MHz, 2FSK modulation. The EUT is powered by 3VDC from 2 batteries of 1.5V. The EUT has a receiver

class 2.

Test configuration

EUT

Internal
battery

Integral
antenna
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Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification: Section 4.2.1: Operating frequency
Test procedure: EN 300 220-1 V3.1.1, Section 5.1; manufacturer declaration
Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.7 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:
7 Parameters and tests
7.1  Transmitter characteristics
Type of equipment
X Stand-alone (Equipment with or without its own control provisions)
Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)
Plug-in card (Equipment intended for a variety of host systems)
Intended use Condition of use
fixed Always at a distance more than 2 m from all people
X mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body
Operational frequency bands | 868.0 — 868.6 MHz
Operating frequencies | 868.3 MHz
Maximum rated outout bower At transmitter 50 Q RF output connector dBm
putp Effective radiated power (for equipment with no RF connector) | 3.72 dBm
X No
continuous variable
Is transmitter output power variable? stepped variable with stepsize dB
Yes —
minimum RF power dBm
maximum RF power dBm
Antenna connection
. . . X with temporary RF connector
unique coupling standard connector X integral without temporary RF connector
Antenna gain | -3 dBi
Operating channel bandwidth | 500 kHz
Type of modulation | 2FSK
Bit rate | 38.4 kbps
Maximum transmitter duty cycle | 0.0006 (< 0.1 %)
Transmitter power source
X Battery Nominal rated voltage 3VDC
DC Nominal rated voltage VDC
AC mains Nominal rated voltage VAC | Frequency Hz
Common power source for transmitter and receiver [ X yes | No

Receiver class

[ 2
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Test specification: Section 4.3.1: Effective radiated power

Test procedure: EN 300 220-1 V3.1.1, Section 5.2.2.2

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS

Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC

Remarks:

7.2 Effective radiated power of carrier

7.21 General
This test was performed to measure effective radiated power emanated by transmitter at carrier frequency.
Specification test limits are given in Table 7.2.1.

Table 7.2.1 Effective radiated power limit
Operational frequency ERP* Equivalent field strength limit @ 3m,
band, MHz mwW dBm dB(uV/m)**
868.0 — 868.6 25 14.0 111.4

* - ERP limits for the assigned frequency band referred to CEPT ERC Recommendation 70-03.
**. Equivalent field strength limit was calculated from maximum allowed ERP of carrier as follows:
E=sqrt(30%1.64xP)/r, where P is ERP in Watts and r is antenna to EUT distance in meters.

7.2.2 Test procedure for field strength measurements

7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and the performance check was conducted.

7.2.2.2 The field strength of the EUT carrier frequency was measured with antenna connected to spectrum analyzer/ EMI
receiver. To find maximum radiation the turntable was rotated 360°, the measuring antenna height was swept
throughout the range, specified in Table 7.2.2, in both vertical and horizontal polarizations.

7.2.2.3 The worst test results (the lowest margins) were recorded in Table 7.2.2 and shown in the associated plots.

7.2.3 Test procedure for substitution ERP measurements

7.2.3.1 The test equipment was set up as shown in

7.2.3.2 Figure 7.2.2 and energized.

7.2.3.3 RF signal generator was set to the EUT carrier frequency and the RF output level was preliminary adjusted to
produce the same field strength as it was measured from the EUT.

7.2.3.4 The test antenna height was swept throughout the specified in Table 7.2.2 range to find maximum emission from
substitution antenna and RF signal generator output was fine adjusted to produce the same field strength as it was
measured from the EUT.

7.2.3.5 The ERP was calculated as a sum of signal generator output power in dBm and antenna gain in dBd reduced by
cable loss in dB.

7.2.3.6 The above procedure was performed in both horizontal and vertical polarizations of the test antenna.

7.2.3.7 The worst test results (the lowest margins) were recorded in Table 7.2.3.

7.24  Test procedure for ERP measurements in extreme temperature conditions

7.2.41 The EUT was set up as shown in Figure 7.2.3 under normal conditions, energized and its proper operation was
checked. The EUT output power at temporary antenna connector was measured at the lowest EUT operating
frequency.

7.2.4.2 The EUT power was turned off. The temperature within test chamber and power voltage were set to the higher
extreme condition and a period of time sufficient to stabilize all of the oscillator circuit components was allowed.

7.2.4.3 The EUT was powered on, the EUT output power at temporary antenna connector was measured.

7.2.4.4 The above procedure was repeated under the rest of extreme temperatures and voltages.

7.2.4.5 The above procedure was repeated at the highest EUT operating frequency.

7.2.4.6 ERP was calculated and compared with the limit as provided in Table 7.2.4.
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Test specification: Section 4.3.1: Effective radiated power

Test procedure: EN 300 220-1 V3.1.1, Section 5.2.2.2

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Figure 7.2.1 Setup for carrier field strength measurements

"_ Ferrites
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Wooden
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table ant:;na
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Photograph 7.2.1 Setup for carrier field strength measurements
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Date of Issue: 10-Jul-18
Test specification: Section 4.3.1: Effective radiated power
Test procedure: EN 300 220-1 V3.1.1, Section 5.2.2.2
Test mode: Compliance .
Date(s): 16, Agr-18 Verdict: PASS
Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Figure 7.2.2 Setup for substitution ERP measurements

&y antenna
1 :if-'-'-'.'mm1¥£§&mm*:x!£i¥£§}3ﬂ'

% Ferrtes

Test distance

A

Ferrites L
Substitution
k]
k] =
Flush ::::: >
mounted KX £
turn table &)
[ A Y
ZZZZ,
. Spectrum
RF signal p
enerator analyzer/
9 EMI receiver

Photograph 7.2.2 Setup for substitution ERP measurements
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Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.3.1: Effective radiated power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.2.2.2

Test mode:

Compliance

Voltmeter

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC
Remarks:
Figure 7.2.3 ERP measurements in extreme test conditions test setup
- TT T T T T T T T T T T T A
| I
Variable [ Temporary |
power supply : antennta |
| connector ! | Spectrum
| EUT | »  Attenuator analyzer
| !
A I
! :
' I

I_Temperature chamber
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Report ID: ESIRAD_EN.30366_EN300220.doc
Date of Issue: 10-Jul-18

Test specification:

Section 4.3.1: Effective radiated power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.2.2.2

Test mode:

Compliance

Date(s):

16-Apr-18

Verdict:

PASS

Temperature: 25.2 °C

Relative Humidity: 54 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

Table 7.2.2 Transmitter carrier field strength

OPERATIONAL FREQUENCY BAND:

TEST SITE:

TEST DISTANCE:

EUT HEIGHT:

TEST ANTENNA HEIGHTS RANGE:
DETECTOR USED:
VIDEO BANDWIDTH:

868.0-868.6 MHz

Semi anechoic chamber

3m
1.5m
1.0-25
Peak

m

3000 kHz

TEST ANTENNA TYPE: Biconilog (25 MHz — 1000 MHz)
MODULATION: Unmodulated
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(pV/m) dB(uV/m) dB* kHz polarization height, m degrees
Operating frequency 868.30 MHz
868.300 91.55 111.4 -19.85 1000 Vertical 1.89 333
868.290 102.90 111.4 -8.50 Horizontal 1.26 31
*- Margin = Field strength — calculated field strength limit.
**. EUT front panel refer to 0 degrees position of turntable.
Table 7.2.3 Transmitter carrier ERP
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 1.5m
TEST ANTENNA HEIGHTS RANGE: 1.0-25m
DETECTOR USED: Peak
VIDEO BANDWIDTH: 3000 kHz
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHZz)
Field Ant Cable . .
Freguencs. | swongtn | FEM. || Aterne | REgeneretor | gain | loss, | ERp,amm [ G | Mg | vore
dB(uV/m) P put, dBd | dB
Operating frequency 868.30 MHz
868.300 91.55 1000 Vertical -4.4 -0.34 2.78 -7.55 14 -21.55 Pass
868.290 102.90 Horizontal 6.54 -0.34 2.48 3.72 14 -10.28 Pass
*- Margin = ERP - specification limit.
Reference numbers of test equipment used
HL 4535 HL 4541 HL 4542 HL 4549 HL 4575 HL 4604 HL 4665 HL 4958
HL 0493 HL 4550 HL 3771 HL 4649 HL 3233
Full description is given in Appendix A.
Table 7.2.4 Transmitter carrier ERP under extreme test conditions
Frequency Temperature, Voltage, ERP Limit Marin .
MHz °c v dBm dBm dB Verdict
Operating frequency 868.30 MHz
3.0 3.60 -10.40 Pass
+55
2.55 3.59 -10.41 Pass
868.30 +25 3.0 3.72 14 -10.28 Pass
-10 3.0 4.15 -9.85 Pass
2.55 4.16 -9.84 Pass
*- ERP = Pout + antenna gain.
**- Margin = ERP — specification limit.
Reference numbers of test equipment used
[ HL0493 | HL4575 | HL4550 | HL4649 | HL3233 |

Full description is given in Appendix A.
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Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.3.1: Effective radiated power

EN 300 220-1 V3.1.1, Section 5.2.2.2

Test procedure:
Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS

Temperature: 25.2 °C

Relative Humidity: 54 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

Plot 7.2.1 Transmitter carrier field strength in vertical antenna polarization

Agilent Spectrum Analyzer - Swept SA
0 CORREC

SENSE INT)

ALIGH AUTO

05:14:36 P Apr 09, 2018

RF S0R A
[Marker 1 A 868.300000000 MHz

PNO:Fast (50 1Hd:FreeRun

Avg Type: Voltage TACE[1 2345 6
TYPE MR
DETIP P NN N

IFGain:Low #Atten: 24 dB
Mkr1 868.300 MHz
1L%gBIdiv Ref 120,00 dBuVIm 91.557 dBpvVim
1o
¢
80,
0.0
70
B0,
500 / \\
WWMMWW"'M %Wwwmww
400
ki)
Center 868.300 MHz Span 5.000 MHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
usa sTaTUS

Plot 7.2.2 Transmitter carrier field strength in horizontal antenna polarization

Agilent Spectrum Analyzer - Swept SA
0 CORREC

SENSE INT)

ALIGH AUTO

05:08:43 P Apr 09, 2018

RF S0R A
[Marker 1 A 868.290000000 MHz

Trig: Free Run

Avg Type: Voltage WACE[12345 6
TYPE MR
DETIP P NN N

#Res BW (CISPR) 1 MHz

s

PNO: Fast 5
IFGain:Low #Atten: 24 dB
Mkr1 868.290 MHz
1L%gBIdiv Ref 120,00 dBuVIm 102.90 dBpVim
1o
5
/"
0.0
70
B ,nf”/ \'mw
500 WMJLWMM"""”\“’IW »
400
ki)
Center 868.300 MHz Span 5.000 MHz
#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

STATUS
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Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification: Section 4.3.3: Duty cycle

Test procedure:

EN 300 220-1 V3.1.1, Section 5.4.2

Test mode: Compliance

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.7 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC
Remarks:

7.3 Duty cycle

7.31 General

7.3.2

7.3.21
7.3.2.2
7.3.2.3

This test was performed to measure RF transmission duration, repetition rate and to calculate duty cycle.

Specification test limits are given in Table 7.3.1.

Table 7.3.1 Duty cycle limit

Assigned frequency band, MHz

Duty cycle*, %

Observation period, hours

868.0 — 868.6

1

1

* - Duty cycle limit for the assigned frequency band referred to CEPT ERC Recommendation 70-03.

Test procedure

The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.

The EUT was adjusted to produce maximum available to end user duty cycle.

The time characteristics of RF transmission were measured as provided in Table 7.3.2 and associated plots.

Figure 7.3.1 Setup for duty cycle measurements

EUT Y Y

Spectrum
analyzer

Scope

Photograph 7.3.1 Setup for duty cycle measurements
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. Report ID: ESIRAD_EN.30366_EN300220.doc
HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.3.3: Duty cycle

Test procedure: EN 300 220-1 V3.1.1, Section 5.4.2

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.7 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Table 7.3.2 Duty cycle measurement results

OPERATIONAL FREQUENCY BAND: 868.0 — 868.6 MHz
MODULATION: 2FSK
MODULATING SIGNAL: PRBS
OBSERVATION PERIOD: 1 hour
RF pulse duration, Number of RF p.ulses vyithin one Total duty cycle*, % Limit, %| Margin*, %| Verdict
ms observation period i i i
7.750 3 0.00064583 1.0 -0.99935 Pass

*- The total duty cycle was calculated as follows:

RF pulse duration x Number of RF pulses within one observation period
Observation period

**- Margin = Total duty cycle — specification limit.

Duty cycle =

x100%

Reference numbers of test equipment used
[ HL4575 | HL0493 | HL4550 |
Full description is given in Appendix A.
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Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.3.3: Duty cycle

Test procedure:

EN 300 220-1 V3.1.1, Section 5.4.2

Test mode:

Compliance

Date(s):

16-Apr-18

Verdict: PASS

Temperature: 25.7 °C

Relative Humidity: 54 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

Plot 7.3.1 RF transmission duration

Agilent Spectrum Analyzer - Swept SA

S0Q  AC SENSEINT| ALIGN AUTO

07:21:05 PM Apr 16, 2018

RF
Marker 1 A 7.75000 ms Trig Delay: -1.259 ms

Avg Type: Log-Pwr

TRACE[1 23456

n oo Trig: Video TYPE [Vt
FFosniow ™ Atten: 16 dB oerlP PHNN N
AMkr1 7.750 ms
Ref Dffset 15.59 dB
1L%gBJdiv Ref 20.00 dBm 0.00dB
10.0
1A2
o0
2
-100
200 TRG LWL
-300
-40.0
E FTIENY "
=00 W’er (AN ] @MWWW?
-60.0
=700
Center 868.300000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)
IMSG [STATUS

Plot 7.3.2 RF transmission period

Agilent Spectrum Analyzer - Swept SA

( RF 50 2 SEMNSE:INT] ALIGNAUTO 08:37:12 PM Apr 16, 2018
Marker 1 18.0000 s | Avg Type: Log-Pwr TRECE[12345 6
- Trig: Free Run TPE Wit
Fomitos  Aitem: 16 4B e
Mkr1 18.00 s
Ref Offset 15.59 dB
{ogeidiv_Ref 20.00 d&m -5.17 dBm
100
ooofgq
)
-10.0
-200
-30.0
40.0 1
. . i L N . )
-50.0
-60.0
-70.0
Center 868.300000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.600 ks (1001 pts)
IMSG STATUS
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Report ID: ESIRAD_EN.30366_EN300220.doc
Date of Issue: 10-Jul-18

Test specification: Section 4.3.4: Occupied bandwidth

Test procedure: EN 300 220-1 V3.1.1, Section 5.6.3.3/5.6.3.4

Test mode: Compliance

Date(s):

16-Apr-18 Verdict: PASS

Temperature: 25.3 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC

Remarks:

7.4

7.41

7.4.2

7.4.21
7.4.2.2
7.4.23

7424

7.4.2.5

Occupied bandwidth

General

This test was performed to measure occupied bandwidth at the EUT RF antenna connector. Maximum occupied
bandwidth at 99% shall reside entirely within the operating channel defined in Table 7.4.1.

Table 7.4.1 Operating channel

Operational frequency band, MHz Modulation envelope reference points

868.0 — 868.6 MHz 99%

Test procedure
The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.
The EUT was adjusted to produce maximum available for end user RF output power.

The occupied bandwidth was measured with spectrum analyzer (the 99% occupied bandwidth function of the
spectrum analyzer was used).

Maximum occupied bandwidth was calculated as OBW under normal conditions by adding the worst frequency
error under extreme conditions result.

The test results were recorded in Table 7.4.2 and shown in the associated plot.

Figure 7.4.1 Setup for occupied bandwidth measurements

Spectrum
analyzer

EUT

A 4

Attenuator

A 4

Photograph 7.4.1 Setup for occupied bandwidth measurements
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.3.4: Occupied bandwidth

Test procedure: EN 300 220-1 V3.1.1, Section 5.6.3.3/5.6.3.4

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.3 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Table 7.4.2 Occupied bandwidth test results

RESOLUTION BANDWIDTH: 10 kHz
VIDEO BANDWIDTH: 30 kHz
TRACE: Max hold
Frequency, OBW under normal Maximum OBW, kHz* OBW limit, kHz** Verdict
MHz conditions, kHz
8683 148.84 154,511 500.00 Pass

* OBW under normal conditions by adding the worst frequency error under extreme conditions result
** Channel bandwidth declared by manufacturer

Reference numbers of test equipment used
[ HL4575 | HL4274 | | | | |
Full description is given in Appendix A.

Plot 7.4.1 Occupied bandwidth measurements

Agilent Spectrum Analyzer - Occupied BW.

i v (oo oac SENSE L 04:44:43 PM Apr 16, 2018
Ref Offset 18.65 dB ter Freq: 868.300278 MHz Radio Std: None
G Trig:iFreeRun Avg|Hold>10/10
#IFGain:Low #Atten: 16 dB Radio Device: BTS
Mkr1 868.30028 MHz|
Ref Offset 18.65 dB

(0dsii__Ref 19.95 dBm 3.7572 dBm

og

1

005
101
[T S
301 A
w1 W MM, o]
I N ]
20,1
701
[Center 868.3 MHz Span 1 MHZz
f#Res BW 10 kHz #VBW 30 kHz Sweep 12.4 ms|

Occupied Bandwidth Total Power 7.35 dBm

143.34 kHz
Transmit Freq Error =121 Hz OBW Power 99.00 %
x dB Bandwidth 165.0 kHz x dB -26.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW

Agilent Spectrum Analyzer - Occupied BW

Ju F SENSE:INT LIGNAUTO 04:46:20 P Apr 16,2018 | |8 F SENSE:INT LIGN AUTO 04:47:01 PM Apr 16,2018
[Marker 1868.23 MHz Center Freq: 868.300278 MHz Radio Std: None [Marker 1 868.37 MHz Center Freq: 868.300278 MHz Radio Std: None
) Trig: Free Run AvglHold:> 1010 Trig: Free Run AvglHold:> 1010
#IFGain:Low #Atten: 16 dB Radio Device: BTS #IFGain:Low #Atten: 16 dB Radio Device: BTS
Mkr1 868.22728 MHz| Mkr1 868.37328 MHz|
Ref Offset 18.65 dB Ref Offset 18.65 dB
10dBign __Ref 19.95 dBm -19.984 dBm| 10dBign __Ref 19.95 dBm -20.012 dBm|
0og og
9. 9.
0. 0.
AN MW
[ 1A [ 13
JAY JAY
301 ] 301 bt
40,1 LT [, <] -40.1 v pay
50,1 o] —— 50,1 Y (i
801 801
-70.1 -70.1
[Center 868.3 MHz Span 1 MHz|| |ICenter 868.3 MHz Span 1 MHZ|
HRes BW 10 kHz #VBW 30 kHz Sweep 12.4 ms|] |#Res BW 10 kHz #VBW 30 kHz Sweep 12.4 ms
Occupied Bandwidth Total Power 7.38 dBm Occupied Bandwidth Total Power 7.39 dBm
148.34 kHz 148.84 kHz
Transmit Freq Error -306 Hz OBW Power 99.00 % Transmit Freq Error =253 Hz OBW Power 99.00 %
x dB Bandwidth 166.0 kHz xdB -26.00 dB x dB Bandwidth 166.0 kHz xdB -26.00 dB
usc status usc status
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 5.7: Frequency error

Test procedure: EN 300 220-1 V3.1.1, Section 5.7.2.2/5.7.2.4

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS

Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC

Remarks:

7.5 Frequency error

7.5.1 General
This test was performed to measure frequency error of transmitter RF carrier. The test results are provided in Table
7.5.1.

7.5.2 Test procedure

7.5.2.1 The EUT was set up as shown in Figure 7.5.1 under normal conditions, energized and its proper operation was
checked. The reference point frequency was measured at the power slope.

7.5.2.2 The EUT power was turned off. The temperature within test chamber and power voltage were set to the higher
extreme condition and a period of time sufficient to stabilize all of the oscillator circuit components was allowed.

7.5.2.3 The EUT was powered on, frequency at the reference point was measured and then the EUT was powered off.

7.5.2.4 The above procedure was repeated under the rest of extreme temperatures and voltages.

7.5.2.5 Frequency error was calculated and recorded in Table 7.5.1.
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 5.7: Frequency error

Test procedure:

EN 300 220-1 V3.1.1, Section 5.7.2.2/5.7.2.4

Test mode:

Compliance

Voltmeter

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC
Remarks:
Figure 7.5.1 Frequency error test setup
ottt T T ‘I
I
Variable | Temporary |
power supply : antenna |
| connector ! N Spectrum
: EUT | »  Attenuator analyzer
! :
|
! :
' I

I_Temperature chamber
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 5.7: Frequency error

Test procedure:

EN 300 220-1 V3.1.1, Section 5.7.2.2/5.7.2.4

Test mode:

Compliance

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.2 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Table 7.5.1 Frequency error test results

NOMINAL POWER VOLTAGE:

TEMPERATURE STABILIZATION PERIOD:
POWER DURING TEMPERATURE TRANSITION:
SPECTRUM ANALYZER MODE:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:
MODULATION:
OPERATIONAL FREQUENCY BAND:

3V

30 min

Off

Peak hold

100 Hz

300 Hz
Unmodulated
868.0 — 868.6 MHz

Tempféature, Volslge, Measured frequency, MHz Frequelr:'(-:I)z( error*,
Frequency 868.30 MHz
+55 3.0 868.297038 -2.9620
2.55 868.296962 -3.0380
+23 3.0 868.300200 0.2000
-10 3.0 868.302633 2.6330
2.55 868.302551 2.5510

*-Frequency error was calculated as a maximum difference between frequencies measured under extreme test conditions

and the nominal frequency stated by the manufacturer.

Reference numbers of test equipment used

HL 0493 |

HL 4575 |

HL 4550 |

HL 4649 |

HL 3233 |

Full description is given in Appendix A.
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.3.5: Tx out of band emissions
Test procedure: EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4
Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:
7.6  Tx out of band emissions
7.6.1 General
This test was performed to measure two out of band domains (one for operating channel and one for operational
frequency band) at the EUT RF antenna connector. Specification test limits are given in Table 7.6.1 and shown in
Figure 7.6.1, Figure 7.6.2.
Table 7.6.1 Emission limits in the out of band domains
Domain Frequency range, MHz RBWrger | Max power limit
f < fiow ors — 400 kHz 10 kHz -36 dBm
f < fiow oFs — 400 kHz < f < fiow ors — 200 kHz 1 kHz -36 dBm
f] — 200 kHz = f <f 1 kHz See Figure 7.6.2
OOB limits applicable to o OF8 _ ow OFB 4
. f= f|ow OFB 1 kHz 0 dBm
Operational Frequency Band P 1kH 0dB
(See Figure 1.1.2) — lhigh OFB Z ' dbm
flhigh o <f< fhigh ors + 200 kHz 1 kHz See Flgure 7.6.2
fhigh ors + 200 kHz < f < fhigh ors + 400 kHz 1 kHz -36 dBm
fhigh ors + 400 kHz < f 10 kHz -36 dBm
f=f.—2.5x OCW 1 kHz -36 dBm
o . fc—25x0CW=f<f,—0.5x0OCW 1 kHz See Figure 7.6.1
88;;;%355’;’;‘[‘1’:{"6 o f=f,— 0.5 x OCW 1KkHz 0 dBm
(See Figure 1.1.1) f=f.+0.5x OCW 1 kHz QdBm
f=f.+0.5xOCW<=<fsf, +25x0CW 1 kHz See Figure 7.6.1
f=f.+25x0OCW 1 kHz -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.
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.3, energized and the performance check was conducted.
7.6.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.6.2.3 The out of band emissions were measured with spectrum analyzer as provided in Table 7.6.2 and shown in the
associated plots.
7.6.2.4 Out of band domain for operating channel and out of band domain for operational frequency band masks under

normal conditions was corrected taking into account the worst frequency error under extreme conditions result.
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.3.5: Tx out of band emissions

Test procedure:

EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4

Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:
Figure 7.6.1 Out Of Band Domain for Operating Channel with reference BW
Operating
Channel
_______ goEd _0dBm/ikHz_
-36 dBm/1kHz -36 dBm/1kHz
I I
fo- 2.5¢0CW fe fo + 2.5x0CW
< b
< r g

Figure 7.6.2 Out Of Band Domain for Operational Frequency Band with reference BW

-36 dBm/10 kHz

-36 dBm/1kHz

Operational
Frequency Band
-+

0 dBm/lkHz

S ——
0dBm/1kHz

I -36 dBm/1kHz

-36 dBm/10 kHz

fiow oFB

- 400 kHz
<

flow oFB

f fri
- 200 kHz low_OFB high_CFB

fhigh_oFB frigh oFs
+ 200 kHz + 400 kHz
LY
-

Ty
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= S} Report ID: ESIRAD_EN.30366_EN300220.doc
HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.3.5: Tx out of band emissions

Test procedure: EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC
Remarks:

Figure 7.6.3 Setup for Tx out of band emissions measurements

Spectrum
analyzer

EUT

h 4

Attenuator >

Photograph 7.6.1 Setup for Tx out of band emissions measurements
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18
Test specification: Section 4.3.5: Tx out of band emissions
Test procedure: EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4
Test mode: Compliance .
Date(s): 16. Agr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Table 7.6.2 Tx out of band emissions test results

OPERATIONAL FREQUENCY BAND: 868.0-868.6 MHz
OPERATING FREQUENCY: 868.3 MHz
Out of band domain for operating channel mask Verdict
All emissions were found below spectrum mask limits. Pass
Out of band domain for operational frequency band mask Verdict
All emissions were found below spectrum mask limits. Pass

Reference numbers of test equipment used
[ HL4575 | HL4274 | HL3210 | HL4594 |
Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc
Date of Issue: 10-Jul-18

Test specification:

Section 4.3.5: Tx out of band emissions

Test procedure:

EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4

Test mode:

Compliance

Date(s):

16-Apr-18

Verdict: PASS

Temperature: 25.6 °C

Relative Humidity: 54 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

Plot 7.6.1 Out Of Band Domain for Operational Frequency Band with reference BW, normal conditions

OPERATIONAL FREQUENCY BAND:

Agilent Spectrum Analyzer, - Swept SA

868.0-868.6 MHz

( ALIGHAUTO 06:34:43 PM Apr 16, 2018
Marker 1 868.300000000 MHz Avg Type: Log-Pwr TRECE[12345 6
PNO:Wide GO Trig-FreeRun THPE M i
IFGain:Low Atten: 16 dB DET|P PNMH N
Mkr1 868.300 0 MHz
Ref Offset 15.59 dB
19 dBidiv Ref 20.00 dBm 0.757 dBm
100
1
: '
-10.0
-200
-300
-400 1 | L J
500 | l | M_ML l" Jf# | '1 |
v T
s st bl
i W
o e ol o
Center 868.3000 MHz Span 1.600 MHz
#Res BW 1.0 kHz #VBW 10 kHz Sweep 1.48 s (1001 pts)
[MSG [STATUS

Plot 7.6.2 Out Of Band Domain for Operating Channel with reference BW, normal conditions

OPERATIONAL FREQUENCY BAND:

Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC ALIGN AUTO

SEMSEINT]

868.0-868.6 MHz

06:38:16 PM Apr 16, 2018

verage/Hold Number 100

Trig: Free Run

PNO: Wide G0
‘ow T Atten: 16 4B

IFGain:Low

Ref Offset 15.59 dB

10 dBidiv.  Ref 20.00 dBm
Log

Avg Type: Log-Pur

mcs’m
THPE | M bt
DETIP PNNHNN
Mkr1 868.300 MHz

0.769 dBm

Mt

-70.0 Pl
Center 868.300 MHz Span 3.000 MHz
#Res BW 1.0 kHz #VBW 10 kHz Sweep 2.77 s (1001 pts)
IMSG STATUS
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.3.5: Tx out of band emissions

Test procedure: EN 300 220-1 V3.1.1, Section 5.8.3.3/5.8.3.4

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Plot 7.6.3 Out Of Band Domain for Operational Frequency Band MHz with reference BW

OPERATIONAL FREQUENCY BAND 868.0-868.6 MHz
Positive Drift: +2.633 kHz

Negative Drift: -3.038kHz

Agjlent Specirum Analyzer - Swept SA

Agilent Sprctsum Aalyacr - Swept 54

S N

g [ - LI
Average/Hold Number 100 Avg Type: Log-Pur

3 s EETam
wverage/Hold Number 100 Avg Type: Log-Pwr

te oo TrigzFree Ru TiTE it e oo Trig:Fres Ru
Mkri 868.300 0 MHz Mkr1 868.300 0 MHz
Ref Offast 15,50 dB Ref Offsct 1663 5.
jodaidic_Ref 20.00 dBm 0.838 dBm {9geiav _Ref 20.00 dBm 0.818 dBm
og

P - L | P E—— ; ‘—||_
ou | |u!\l \r'.‘ “rH\uL M‘! l_ an— _l|!)’1|L aﬂ"" LL |
it Y iip N LT
0 NPT L o . YL AL
20y erf}ﬂn% l'p"q"l'ﬂ il M WA"’“" Wl -M!AW]FN‘«‘L]M\M'W“WM Lﬁh JTM“W\N‘?.,F{F_"“I
Center 868.3030 MHz Span 1.600 MHz Center 868.2974 MHz Span 1.600 MHz
#Res BW 1.0 kHz #VBW 10 kHz Sweep 1.48 s (1001 pts) #Res BIW 1.0 kHz #VBW 10 kHz

Sweep 1.48s (1001 pts)

=

wss L/ alignment Completed staTus)

Plot 7.6.4 Out Of Band Domain for Operating Channel with reference BW

OPERATIONAL FREQUENCY BAND 868.0-868.6 MHz
Positive Drift: +2.633 kHz

Negative Drift: -3.038kHz

5 CEEE SERSE IHT AR AT
wverage/Hold Number 100 - wlm = Tri:Frea um Pvg Type: Log-Pwr
Fliaind e Arzen: 16 4B
Mkr1 868.300 MHz
Ref Offset 1558 dB. Ref Dffset 16.69 B
{ggBiciv_Rer 20.00 dBm 0.796 dBm {ogaidy_Ref 20.00 dBm 0.763 dBm
e
|
‘ oo
. /’
| / S~ = !
u - < 1co - -
a0 // | \\.\ ro //'/ \\_‘
- AN - ~
e

Wy | L

5 | |
o0 i
‘ b

| ﬁw ! A i
e iy o - R - “W’MW o
bl bt oo iyt Ml b i
Center 868.303 MHz Span 3.000 MHz Center 868.207 MHz Span 3.000 MHz
#Res BV 1.0 kHz HVBW 10 kHz Sweep 2.7 s (1001 pts) #Res BIW 1.0 kHz #VBW 10 kHz Sweep 2.77 s (1001 pts)
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Report ID: ESIRAD_EN.30366_EN300220.doc

N LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.2.2: Spectrum mask

Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.1/5.9.3.1/5.9.3.3.2

Test mode: Compliance

Date(s):

10-Apr-18 Verdict: PASS

Temperature: 24.3 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC

Remark

S.

1.7

7.71

7.7.2

7.7.21
7.7.2.2
7.7.2.3

7.7.24
7.7.2.5

Spectrum mask for unwanted emissions in the spurious domain

General

This test was performed to measure unwanted emissions in the spurious domain under spectrum mask in transmit
mode. Specification test limits are given in Figure 7.7.1.

Figure 7.7.1 Spectrum Mask for Unwanted Emissions in the Spurious Domain with reference BW

Operating Channel

-36 dBm/1kHz

-36 dBm/1kHz

m

-36 dBm/10kHz -36 dBm/10kHz

-36 dBm /100kHz | | -36 dBm/100kHz

fe - fe- fe - fa fo+ fo+ fo +
Max(10xOCW, 500kHz) 4x0CW 2-5’XOCW 2-?(0CW AxOCW Max(10xOCW, 500kHz) @

hd -

Ty

Test procedure
The EUT was set up as shown in Figure 7.7.2, energized and the performance check was conducted.
The EUT was adjusted to produce maximum available for end user RF output power.

The turntable position, the measuring antenna height and polarization, EUT orientation were installed according to
the maximal signal at the EUT carrier frequency defined during ERP test.

The spectrum mask for unwanted emissions in the spurious domain was constructed according to Figure 7.7.1.
The test results were recorded in Table 7.7.1 and shown in the associated plot.
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: Report ID: ESIRAD_EN.30366_EN300220.doc
HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.2.2: Spectrum mask

Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.1/5.9.3.1/5.9.3.3.2

Test mode: Compliance .

Date(s): 10-Agr-18 Verdict: PASS

Temperature: 24.3 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC

Remarks:

Figure 7.7.2 Setup for unwanted emissions in the spurious domain under spectrum mask measurements
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Photograph 7.7.1 Setup for unwanted emissions in the spurious domain under spectrum mask measurements
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spectrum mask

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.1/5.9.3.1/5.9.3.3.2

Test mode: Compliance _—
Date(s): 10-Apr-18 Verdict: PASS
Temperature: 24.3 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC

Remarks:

Table 7.7.1 Unwanted emissions in the spurious domain under spectrum mask test results in transmit mode

OPERATIONAL FREQUENCY BANDS:

868.0 — 868.6 MHz

Frequency, RBW, Field strength, Unwanted emission, . Margin, .
MHz kHz dB(uV/m) dBm (Bl Gl dB* VeIl
Operating frequency 868.30 MHz
No emissions were found. | Pass
*- Margin = Unwanted emissions —limit.
Reference numbers of test equipment used
[ HL5102 | HL4541 | HL4542 | HL4575 | HL4604 | HL4665 |

Full description is given in Appendix A.

Plot 7.7.1 Spectrum mask for unwanted emissions in the spurious domain

Agilent Spectrum Analyzer, - Swept SA

T | RF S0 AC [ cOR
Marker 1 866.300000000 MHz

09 AC

ALIGHAUTO

04:31:41 PM Apr 12, 2018

PNO: Wide 50

IFGain:Low

Avg Type: Voltage
Trig: Free Run
#htten: 20 dB

G

TRACE[12345 6
TP M
DETIP PNNHNN

10 dBidiv  Ref 110.00 dBpV/m
Log

Mkr1 866.30 MHz
29.514 dBuVim|

100

6320 dByin)

Y S R

o gLt

W‘“’M

i

T

Center 868.300 MHz
[fRes BW (CISPR) 9 kHz

#VBW 30 kHz

Span 10.00 MHZ]
Sweep 243 ms (1001 pts)

MKR MODE| TRC
[N |
2 I

<

s

SCL|

X w
[f] 866.30 MHz| 29.514 dBuVim
867.05 MHz| 32677 dBuvim

FUNCTION FUNCTION WIDTH

STATUS

I
- ]
3 IS 86956 MHz| 32901eBuvm[ [ [ |

FUNCTION YALUE A

>

Note: Display line 63.2 dBuV/m corresponds with -36 dBm
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Report ID: ESIRAD_EN.30366_EN300220.doc

HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.2.2: Spurious domain emissions (radiated)
Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2
Test mode: Compliance _—
Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
7.8 Spurious domain emissions (radiated)
7.8.1 General
This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.8.1.
Table 7.8.1 Radiated spurious emission test limits
TX mode RX and other modes
Frequency, ERP of Equivalent field ERP of : .
MHz spurious, strength limit @ 3m, spurious, Eﬁ::i\:a(gar;gle;g(st\r;:lg)]:h
dBm dB(uV/m)* dBm » GBH
25-47 - 36.0 (250 nW) 61.35 -57.0 (2nW) 40.35
47 -74 -54.0 (4 nW) 43.35 -57.0 (2nW) 40.35
74 -87.5 - 36.0 (250 nW) 61.35 -57.0 (2 nW) 40.35
87.5-118 - 54.0 (4 nW) 43.35 -57.0 (2 nW) 40.35
118 - 174 - 36.0 (250 nW) 61.35 -57.0 (2 nW) 40.35
174 - 230 -54.0 (4 nW) 43.35 -57.0 (2nW) 40.35
230 -470 - 36.0 (250 nW) 61.35 -57.0 (2 nW) 40.35
470 - 790 -54.0 (4 nW) 43.35 -57.0 (2 nW) 40.35
790 - 1000 | -36.0 (250 nW) 61.35 -57.0 (2 nW) 40.35
1000 - 6000 - 30.0 (1 pW) 67.35 - 47.0 (20 nW) 50.35
*- Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30%1.64xP)/r, where P is ERP in Watts and r is antenna to EUT distance in meters.
7.8.2 Test procedure for spurious emission field strength measurements in TX mode
7.8.2.1 The EUT was set up as shown in Figure 7.8.1, energized and the performance check was conducted.
7.8.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.8.2.3 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was swept throughout the
specified in Table 7.8.2 range in both, vertical and horizontal, polarizations.
7.8.2.4 The worst test results (the lowest margins) were recorded in Table 7.8.2 and shown in the associated plots.
7.8.3  Test procedure for spurious emission field strength measurements in RX and standby modes
7.8.3.1 The EUT was set up as shown in Figure 7.8.1, energized and the performance check was conducted.
7.8.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was swept throughout the
specified in Table 7.8.4 range in both, vertical and horizontal, polarizations.
7.8.3.3 The worst test results (the lowest margins) were recorded in Table 7.8.4 and shown in the associated plots.
7.8.4 Test procedure for substitution ERP measurements of spurious emission
7.8.4.1 The test equipment was set up as shown in Figure 7.8.2 and energized.
7.8.4.2 RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from EUT.
7.8.4.3 The test antenna height was swept throughout the specified in Table 7.8.2 range to find maximum emission from
substitution antenna and RF signal generator output was fine adjusted to produce the same field strength as it was
measured from EUT.
7.8.4.4 The above procedure was performed in both, horizontal and vertical, polarizations of the test antenna.
7.8.4.5 The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm and antenna
gain in dBd reduced by cable loss in dB.
7.8.4.6 The above procedure was repeated at the rest of investigated frequencies.
7.8.4.7 The worst test results (the lowest margins) were recorded in Table 7.8.3 and Table 7.8.5.
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) Report ID: ESIRAD_EN.30366_EN300220.doc
HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.2.2: Spurious domain emissions (radiated)

Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance _—

Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:

Figure 7.8.1 Setup for spurious emission field strength measurements
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HERMON LABORATORIES

Test specification:

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Section 4.2.2: Spurious domain emissions (radiated)
Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2
Test mode: Compliance _—
Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa
Remarks:

Power: 3 VDC
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Figure 7.8.2 Setup for substitution ERP measurements of spurious
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode:

Compliance

Date(s):

12-Apr-18

Verdict:

PASS

Temperature: 24 °C

Relative Humidity: 47 %

Air Pressure: 1012 hPa

Power: 3 VDC

Remarks:

Table 7.8.2 Spurious emission field strength test results in TX mode

OPERATIONAL FREQUENCY BAND:

EUT ANTENNA:

TEST DISTANCE:

EUT HEIGHT:

TEST ANTENNA HEIGHTS RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

868.0-868.6 MHz

Integral

3m

1.5m

1.0-25m

25 - 6000 MHz

Quasi-peak (25 — 1000 MHz)

Peak (above 1000 MHz)

25 MHz — 1000 MHz: 120 kHz (6 dB RBW)
above 1000 MHz: 1.0 MHz (3 dB RBW)
= Resolution bandwidth

TEST ANTENNA TYPE: Biconilog (25 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)
MODULATION: modulated
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(uV/m) dB* kHz polarization height, m degrees
Operating frequency 868.30 MHz
699.31 40.84 43.35 -2.51 120 Vertical 1.47 358
712.30 44.87 43.35 1.52 120 Vertical 1.48 360
1736.610 58.05 67.35 -9.30 1000 Horizontal 1.6 3334
2604.920 58.18 67.35 -9.17 1000 Horizontal 1.58 193
3473.255 53.63 67.35 -13.72 1000 Horizontal 1.59 336
4341.600 60.29 67.35 -7.06 1000 Horizontal 1.35 197
5209.890 55.66 67.35 -11.69 1000 Vertical 1.46 0
*- Margin = Field strength of spurious — calculated field strength limit.
**- EUT front panel refer to 0 degrees position of turntable.
Table 7.8.3 ERP of spurious emission test results in TX mode
OPERATIONAL FREQUENCY BAND: 868.0-868.6 MHz
TEST DISTANCE: 3m
SUBSTITUTION ANTENNA HEIGHT: 1.5m
TEST ANTENNA HEIGHTS RANGE: 1.0-25m
DETECTOR USED: Quasi-peak (25 — 1000 MHz)
Peak (above 1000 MHz)
RESOLUTION BANDWIDTH: 25 MHz — 1000 MHz: 120 kHz (6 dB RBW)
above 1000 MHz: 1.0 MHz (3 dB RBW)
VIDEO BANDWIDTH: > Resolution bandwidth
SUBSTITUTION ANTENNA TYPE: Tunable dipole (30 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)
Fre?wu:ncy, stzﬁlgdth, RkBHW, Ant_enn_a RF generator gA:i‘r:, ?::SI? :::’;;?::, Limit, Marg*in, Verdict
z dB(uV/m) z polarization output, dBm dBd dB dBm dBm dB
699.31 40.84 120 Vertical -54.5 -0.52 2.74 -57.82 -54 -3.82 Pass
712.30 44.87 120 Vertical -50.8 -0.46 2.74 -54.02 -54 -0.02 Pass
1736.610 58.05 1000 Horizontal -40.6 6.28 3.77 -38.17 -30 -8.17 Pass
2604.920 58.18 1000 Horizontal -39.4 7.31 4.90 -37.02 -30 -7.02 Pass
3473.255 53.63 1000 Horizontal -45.0 6.70 5.50 -43.81 -30 -13.81 Pass
4341.600 60.29 1000 Horizontal -37.2 8.14 6.22 -35.33 -30 -5.33 Pass
5209.890 55.66 1000 Vertical -41.6 7.93 6.91 -40.65 -30 -10.65 Pass
*- Margin = Spurious emission — specification limit.
Reference numbers of test equipment used
HL 4295 HL 4535 HL 4541 HL 4542 HL 4543 HL 4549 HL 4663 HL 4575
HL 4603 HL 4604 HL 4665 HL 4676 HL 4958 HL 3042

Full description is given in Appendix A.
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance _—
Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
Plot 7.8.1 Radiated emission measurements at the 2"* harmonic
TEST SITE: Semi anechoic chamber

OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer - Swept SA
CORREC

TX

Vertical

3m

868.30 MHz

SENSE INT) ALIGH AUTO

05:05:28 P Apr 12, 2018

1] T RF 509 AC
[Marker 1 1.736550000000 GHz |

Ref 30.00 dBuv/m

PNO:Fast (50 11d:FreeRun
IFGain:Low

Avg Type: Voltage TRACE

Atten: 6 dB DET

123456
TP [V ik
PPNNNN
Mkr1 1.736 550 GHz
49.734 dBpVim

10 dBidiv
Log

) u:lauwm

Center 1.736600 GHz
#Res BW (CISPR) 1 MHz

s

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

#VBW 3.0 MHz

STATUS

Plot 7.8.2 Radiated emission measurements at the 2" harmonic

TEST SITE:
OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer - Swept SA
50 2 AC CORREC

Semi anechoic chamber
TX

Horizontal

3m

868.30 MHz

SEMSEINT] ALIGN AUTO

05:09:02 PM Apr 12, 2018

qd T RF
Marker 1 1.736610000000 GHz |

TRACE
TYRE

Avg Type: Voltage

123456
MR
PHHNN

PROFost G Trig: Free Run 2
IFGain:Low Atten: 6 dB DET)
Mkr1 1.736 610 GHz
1L%gBIdiv Ref 80.00 dBpv/m 58.054 dBpVim
e [ aauml
0. 1
/ \»\
50,
00 / \\
W w
—— et oy R

Center 1.736600 GHz
#Res BW (CISPR) 1 MHz

MG

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

#VBW 3.0 MHz

STATUS
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance

Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
Plot 7.8.3 Radiated emission measurements at the 3°® harmonic
TEST SITE: Semi anechoic chamber

OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:

TX
Vertical
3m

FREQUENCY:

868.30 MHz

Agilent Spectrum Analyzer - Swept SA
CORREC
Marker 1 2.605000000000 GHz ]
PNO: Fast (-
IFGain:Low

SENSEINT] ALIGH AUTO

Avg Type: Voltage

05:17:06 PHl Apr 12, 2018
TRACE[123455
TPE MR

CET|P P NNN N

Mkr1 2.605 000 GHz
{9 gBidiv Ref 80.00 dBpV/m §5.831 dBuV/m

70 6735 dBpim|

,  Trig:Free Run
Atten: 6 dB

) _K

” = \‘\\

40

- &

00 e ! ol M (RS PRRPRPI VN SRR
pal

100

000

-100
Center 2.604900 GHz Span 5.000 MHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
usc sTaTUS

Plot 7.8.4 Radiated emission measurements at the 3°® harmonic

TEST SITE: Semi anechoic chamber
OPERATIONAL MODE: TX

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

FREQUENCY: 868.30 MHz

Agilent Spectrum Analyzer - Swept SA
CORREC

SEMSEINT]

ALIGN AUTO

05:12:37 PM Apr 12, 2018

1 T RF 50 2 AC
Marker 1 2.604920000000 GHz |
PNO: Fast G

Avg Type: Voltage
Trig: Free Run

TRACE[12345 6
TPE 1M AR
oET|P PNHNN

#Res BW (CISPR) 1 MHz

MG

#VBW 3.0 MHz

IFGain:Low Atten: 6 dB

Mkr1 2.604 920 GHz
1L%gBIdiv Ref 80.00 dBpv/m 58.189 dBuV/m
oo smauauml

1
0.
/ﬁﬁ\“\
50, \l-
00 "/ \
. MMWM M__ " el

300
0
10
oo
-100
Center 2.604900 GHz Span 5.000 MHz

STATUS

Sweep 1.00 ms (1001 pts)

Page 35 of 63



HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance

Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
Plot 7.8.5 Radiated emission measurements at the 4™ harmonic
TEST SITE: Semi anechoic chamber

OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer, - Swept SA
( S0 AC CORREC

SENSEINT]

TX

Vertical

3m

868.30 MHz

ALIGH AUTO

05:23:08 P Apr 12, 2018

[Marker 1 3.473075000000 GHz ]

PNO: Fast o
IFGain:Low

10 dBidiv  Ref 80.00 dBpV/m
Log

Avg Type: Voltage

,  Trig:Free Run

Atten: 6 dB

Mkr1 3.473 075 GHz
§1.873 dBuV/m

TRACE

123456
TPE MR
DETF PNNNN

() d:Buv:I/m

Center 3.473200 GHz
#Res BW (CISPR) 1 MHz

s

#VBW 3.0 MHz

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Plot 7.8.6 Radiated emission measurements at the 4™ harmonic

TEST SITE:
OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer - Swept SA

Semi anechoic chamber
TX

Horizontal

3m

868.30 MHz

( T RF 50 2 AC CORREC SEMNSE:INT] ALIGNAUTO 05:29:12 PM Apr 12, 2018
Marker 1 3.473255000000 GHz | Avg Type: Voltage TRACE|1 2345 &
PNO:Fast G Trig:FreeRun TPE MR
IFGain:Low Atten: 6 dB DETIP PNNHN
Mkr1 3.473 255 GHz
Qg8 Ref 80.00 aBpvim 53.636 dBUVIm
o [ aauml
0. ‘1
50,
00 = ]
SESIVP U [ SAERY TIUN E W RSN RIS FSOUPR ST IPLINPR
300
0
10
oo
-100
Center 3.473200 GHz Span 5.000 MHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance

Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
Plot 7.8.7 Radiated emission measurements at the 5°° harmonic
TEST SITE: Semi anechoic chamber

OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:

TX
Vertical
3m

FREQUENCY:

868.30 MHz

ALIGH AUTO 05:43:54 P Apr 10, 2018

Avg Type: Voltage TRACE|1 23456
TPE MR
CET|P P NNN N

Mkr1 4.341 415 GHz
{9 gBidiv Ref 80.00 dBpV/m 5§9.879 dBuV/m

70 6735 dBpim|

Agilent Spectrum Analyzer - Swept SA
CORREC
Marker 1 4.341415000000 GHz ]
PNO: Fast (-
IFGain:Low

SENSEINT]

,  Trig:Free Run
Atten: 6 dB

Center 4.341500 GHz
#Res BW (-6dB) 1.00 MHz #VBW 3.0 MHz

Span 5.000 MHz
Sweep 1.00 ms (1001 pts)

s STATUS

Plot 7.8.8 Radiated emission measurements at the 5°® harmonic

TEST SITE: Semi anechoic chamber
OPERATIONAL MODE: TX

ANTENNA POLARIZATION: Horizontal

TEST DISTANCE: 3m

FREQUENCY: 868.30 MHz

Agilent Spectrum Analyzer - Swept SA

CORREC ALIGN AUTO

7] T RF 50Q  AC
Marker 1 4.341600000000 GHz |

SEMSEINT] 05:40:16 PM Apr 10, 2018

Avg Type: Voltage TRACE|1 23456
TPE 1M AR
oeTfP PHNNN

PNOFast GO Trig:FreeRun
IFGain:Low Atten: 6 dB
Mkr1 4.341 600 GHz
1L%gBIdiv Ref 80.00 dBpv/m 60.291 dBpV/im
oo [ aauml
'1
&0
0, JJ,/, \\\\\
Pl K P
sttt Al o adaro g AT VTS RN IR
300
Eal
10
oo
100
Center 4.341500 GHz Span 5.000 MHz
#Res BWW (-6dB) 1.00 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode:

Compliance

Date(s):

12-Apr-18

Verdict:

PASS

Temperature: 24 °C

Relative Humidity: 47 %

Air Pressure: 1012 hPa

Power: 3 VDC

Remarks:

Plot 7.8.9 Radiated emission measurements at the 6™ harmonic

TEST SITE:
OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
TX

Vertical

3m

FREQUENCY:

Agilent Spectrum Analyzer - Swept SA

[ S09  AC | CORREC

868.30 MHz

SENSEINT] ALIGH AUTO 07:21:59 P Apr 12, 2018

g T [ |
[Marker 1 5.209890000000 GHz ]

10 dBidiv  Ref 80.00 dBpV/m
Log

PNO: Fast o
IFGain:Low

Avg Type: Voltage TRACE|1 23456
TPE MR

CET|P P NNN N

Mkr1 5.209 890 GHz
§5.661 dBuV/m

,  Trig:Free Run
Atten: 6 dB

() d:Buv:I/m

Center 5.209800 GHz
#Res BW (CISPR) 1 MHz

s

Span 5.000 MHz

#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

STATUS

Plot 7.8.10 Radiated emission measurements at the 6™ harmonic

TEST SITE: Semi anechoic chamber
OPERATIONAL MODE: TX
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
FREQUENCY: 868.30 MHz
Agilent Spectrum Analyzer - Swept SA
( T RF 50 2 AC CORREC SEMNSE:INT] ALIGNAUTO 07:18:48 PM Apr 12, 2018
Marker 1 5.209610000000 GHz ] Trig Free Run Avg Type: Voltage T2z
Fomitos ™ Attem:6 4B SerfF F RN
Mkr1 5.209 610 GHz
Qg8 Ref 80.00 aBpvim 52.859 dBuVim
o smauauml
50, I
| Y -
30.
0
10
oo
-100
Center 5.209800 GHz Span 5.000 MHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

Page 38 of 63



HERMON LABORATORIES

Report ID: ESIRAD_EN.30366_EN300220.doc

Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure:

EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode:

Compliance

Date(s):

12-Apr-18

Verdict:

PASS

Temperature: 24 °C

Relative Humidity: 47 %

Air Pressure: 1012 hPa

Power: 3 VDC

Remarks:

Plot 7.8.11 Radiated emission measurements in 25 - 1000 MHz range

TEST SITE:
OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer - Swept SA

S09  AC

Semi anechoic chamber
TX

Vertical and Horizontal
3m

868.30 MHz

ALIGH AUTO 08:07:43 P Apr 03, 2018

[Marker 1 868.375000000 MHz

Avg Type: Voltage

TRACE[12345 6
TPE MR
DETF PNNNN

PNO:Fast GG TrigiFreeRun
IFGain:Low #Atten: 24 dB
Mkr1 868.375 MHz
{9 gBidiv Ref 110.00 dBuVim 102.356 dBuVim
1
4
an.
a0,
700
B0.0F—  E—
50,
[ 1 I
00 WJWUWL W T
300 MWW Iranmph
. o [
UL Ty
Start 25.0 MHz Stop 1.0000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kKHz Sweep 112 ms (1001 pts)
use smatus

Plot 7.8.12 Radiated emission measurements in 1 — 6 GHz range

TEST SITE:
OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:
FREQUENCY:

Agilent Spectrum Analyzer - Swept SA

Semi anechoic chamber
TX

Vertical and Horizontal
3m

868.30 MHz

( T RF 50 2 AC CORREC SEMNSE:INT] ALIGNAUTO 05:35:23 PM Apr 10, 2018
Marker 1 4.340000000000 GHz | Avg Type: Voltage TRACE|1 2345 &
PNO:Fast G Trig:FreeRun TPE MR
IFGain:Low Atten: 6 dB DETIP PNNHN
Mkr1 4.340 GHz
1L%gBIdiv Ref 80.00 dBpv/m 59.246 dBpVim
o [ aauml
1
&0
50,
P o T POV EAE
WWM' TP R T
o athid b b PR
Eal
10
oo
100
Start 1.000 GHz Stop 6.000 GHz
#Res BW (-6dB) 1.00 MHz #VBW 3.0 MHz Sweep 10.1 ms (1001 pts)
IMSG STATUS
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‘ Report ID: ESIRAD_EN.30366_EN300220.doc
HERMON LABORATORIES Date of Issue: 10-Jul-18

Test specification: Section 4.2.2: Spurious domain emissions (radiated)

Test procedure: EN 300 220-1 V3.1.1, Section 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance _—

Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:

Table 7.8.4 Spurious emission field strength test results in RX and standby modes

OPERATIONAL FREQUENCY BAND: 868.0-868.6 MHz
EUT ANTENNA: Integral
INVESTIGATED FREQUENCY RANGE: 25 -6000 MHz
TEST DISTANCE: 3m
EUT HEIGHT: 1.5m
TEST ANTENNA HEIGHTS RANGE: 1.0-25m
DETECTOR USED: Quasi-peak (25 — 1000 MHz)
Peak (above 1000 MHz)
RESOLUTION BANDWIDTH: 25 MHz - 1000 MHz: 120 kHz (6 dB RBW)
above 1000 MHz: 1.0 MHz (3 dB RBW)
VIDEO BANDWIDTH: = Resolution bandwidth
TEST ANTENNA TYPE: Biconilog (25 MHz — 1000 MHz)
Double ridged guide (above 1000 MHZz)
Frequency, Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table position**,
MHz dB(uV/m) dB(pV/m) dB* kHz polarization height, m degrees
5208.935 48.54 50.35 -1.81 1000 Horizontal 1.58 0

*- Margin = Field strength of spurious — calculated field strength limit.
**- EUT front panel refer to 0 degrees position of turntable.

Table 7.8.5 ERP of spurious emission test results in RX and standby modes

SUBSTITUTION ANTENNA HEIGHT: 1.5m
TEST ANTENNA HEIGHTS RANGE: 1.0-25m
DETECTOR USED: Peak (above 1000 MHz)
VIDEO BANDWIDTH: = Resolution bandwidth
SUBSTITUTION ANTENNA TYPE: Double ridged guide (above 1000 MHz)
Frequency, st::elﬁlgth RBW, Antenna RF generator 2?; (I:::sle :ﬁ:’s':::: Limit, | Margin, Verdict
MHz dB(uVIm; kHz polarization output, dBm gdBd, dB, dBm ’ dBm dB*
5208.935 48.54 1000 Horizontal -48.79 7.92 6.91 -47.78 -47.0 -0.78 Pass
*- Margin = Spurious emission - specification limit.
Reference numbers of test equipment used
HL 4295 HL 4535 HL 4541 HL 4542 HL 4543 HL 4549 HL 3042 HL 4575
HL 4603 HL 4604 HL 4665 HL 4676 HL 4958

Full description is given in Appendix A.
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Report ID: ESIRAD_EN.30366_EN300220.doc
Date of Issue: 10-Jul-18

Test specification:

Section 4.2.2: Spurious domain emissions (radiated)

Test procedure: EN 300 220-1 V3.1.1, Secti

on 5.9.1.2/5.9.2/5.9.3.2/5.9.3.3.2

Test mode: Compliance _—
Date(s): 12-Apr-18 Verdict: PASS
Temperature: 24 °C Relative Humidity: 47 % Air Pressure: 1012 hPa Power: 3 VDC
Remarks:
Plot 7.8.13 Radiated emission measurements in 25 - 1000 MHz range
TEST SITE: Semi anechoic chamber

OPERATIONAL MODE:
ANTENNA POLARIZATION:
TEST DISTANCE:

Agilent Spectrum Analyzer, - Swept SA

RX and standby
Vertical and Horizontal
3m

RF S0 AC CORREC SENSE:INT] ALIGNAUTO 02112124 PM Apr 09, 2018
Marker 1 994.150000000 MHz Avg Type: Voltage TRACE[12345 6
PNO: Fast (50 1rg:FreeRun THPE M i
IFGain:Low #Atten: 10 dB DET|P P NN N
Mkr1 994.150 MHz
{0 dBidiv Ref 50.00 dBpV/m 28.840 dBuV/m
o 4035 aBvin)
30,
| s AT
i A A MMWMWM
WW
in L‘v ﬂ,'.,.n.lu\ﬂW""""“‘""""
Hnatraget
oo
100
-200
-300
-40.0
Start 25.0 MHz Stop 1.0000 GHz
#Res BW (CISPR) 120 kHz #VBW 300 kHz Sweep 112 ms (1001 pts)
usc status!

Plot 7.8.14 Radiated emi

TEST SITE:
OPERATIONAL MODE:
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Test specification: Section 4.3.6: Transient power
Test procedure: EN 300 220-1 V3.1.1, Section 5.10.3.2
Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:
7.9 Transient power
7.91 General
This test was performed to measure the part of the total transmission output power that fell into adjacent spectrum
due to switching the transmitter on and off during normal operation. Specification test limits are given in Table 7.9.1.
Measurement points and resolution bandwidths are given in Table 7.9.2.
Table 7.9.1 Transient power limit
Absolute offset from centre frequency RBWger Peak power limit applicable at measurement point
<400 kHz 1 kHz 0dBm
>400 kHz 1 kHz -27 dBm
Table 7.9.2 RBW and measurement points for transient power measurement
Measurement points: offset from centre frequency Analyser RBW RBWRer
-0,5 x OCW - 3 kHz
0,5 x OCW + 3 kHz 1 kHz 1 kHz
Not applicable for OCW < 25 kHz
+12,5 kHz or tOCW Max (RBW pattern 1, 3, 10 kHz) < Offset
. ; 1 kHz
whichever is the greater frequency/6 (see note)
-0,5 x OCW - 400 kHz
0,5 x OCW + 400 kHz 100 kHz 1 kHz
-0,5 x OCW - 1200 kHz
0.5 x OCW + 1200 kHz 300 kHz 1 kHz
Note:
Max (RBW pattern 1, 3, 10 kHz) means the maximum bandwidth that falls into the commonly implemented 1, 3, 10
kHz RBW filter bandwidth incremental pattern of spectrum analyzer’s.
7.9.2 Test procedure
7.9.2.1 The EUT was set up as shown in Figure 7.9.1, energized and its proper operation was checked.
7.9.2.2 The EUT was adjusted to produce modulated RF signal of maximum available to the end user RF power.
7.9.2.3 The spectrum analyzer center frequency was adjusted to the transmitter carrier frequency.
7.9.2.4 The measurements were performed in zero span mode.
7.9.2.5 The spectrum analyzer center frequency was set to an offset of operating center frequency provided in Table 7.9.3
and shown in the associated plots.
7.9.2.6 The recorded power values were converted to power values measured in RBWrgr by the below formula

B =i+ 10 Tog — 2P rel

MEASURED
, where

“A” is the measured value at the wider measurement bandwidth RBWneasured;
“B” is the corresponding value at RBWrgr.
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Test specification:

Section 4.3.6: Transient power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.10.3.2

Test mode: Compliance _—
Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3VDC
Remarks:
Figure 7.9.1 Setup for transient power measurements
EUT »  Attenuator Spectrum
analyzer

Photograph 7.9.1 Setup for transient power measurements
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Test specification:

Section 4.3.6: Transient power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.10.3.2

Test mode:

Compliance

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:
Table 7.9.3 Transient power test results
OPERATIONAL FREQUENCY BAND: 868.0-868.6 MHz
MODULATION: 2FSK
NOMINAL POWER VOLTAGE: 3V
OPERATING CHANNEL WIDTH (OCW): 500 kHz
Center Off Measured RBW, Transient Transient Limit, Margin,
frequenc L W) B frequenc ower. ower. Verdict
q Y, frequency q Y p , P e -
MHz MHz kHz dBm/RBW | dBm/1kHz dBm dB
-0.5 x OCW -3 868.047 1 -49.89 -49.89 0 -49.89 Pass
0.5x OCW + 3 868.553 1 -49.43 -49.43 0 -49.43 Pass
- OCW 867.800 10 -41.78 -51.78 0 -51.78 Pass
868.3 + OCW 868.800 10 -38.47 -48.47 0 -48.47 Pass
’ -0.5 x OCW - 400 867.650 100 -24.43 -44.43 -27.0 -17.43 Pass
+0.5 x OCW + 400 868.950 100 -20.74 -40.74 -27.0 -13.74 Pass
-0.5 x OCW - 1200 866.850 300 -22.11 -46.88 -27.0 -19.88 Pass
+0.5 x OCW + 1200 869.750 300 -19.26 -44.03 -27.0 -17.03 Pass

* Transient power (dBm /1kHz) = Transient power (dBm /1kHz) + 10xlog(1kHz/RBW)
** Margin (dB) = Transient power (dBm /1kHz) — Limit (dBm)

Reference numbers of test equipment used

[ HL 4575

| HL0493 | HL4550 |

Full description is given in Appendix A.

Plot 7.9.1 Transient power, reference level
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Test specification:

Section 4.3.6: Transient power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.10.3.2

Test mode:

Compliance

Date(s):

16-Apr-18

Verdict: PASS

Temperature: 25.6 °C

Relative Humidity: 54 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

Plot 7.9.2 Transient power at frequency shift 253 kHz from center frequency
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Plot 7.9.3 Transient power at frequency shift 500 kHz from center frequency
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Date of Issue: 10-Jul-18

Test specification:

Section 4.3.6: Transient power

Test procedure:

EN 300 220-1 V3.1.1, Section 5.10.3.2

Test mode: Compliance _—

Date(s): 16-Apr-18 Verdict: PASS
Temperature: 25.6 °C Relative Humidity: 54 % Air Pressure: 1014 hPa Power: 3 VDC
Remarks:

Plot 7.9.4 Transient power at frequency shift 650 kHz from center frequency
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Plot 7.9.5 Transient power at frequency shift 1450 kHz from center frequency
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Test specification:

Section 4.3.8: Tx behaviour under low voltage

Test procedure:

EN 300 220-1 V3.1.1, Section 5.12.3.2

Test mode:

Compliance

Date(s):

16-Apr-18

Verdict:

PASS

Temperature: 25.1 °C

Relative Humidity: 55 %

Air Pressure: 1014 hPa

Power: 3 VDC

Remarks:

710

7.10.1 General

TX behaviour under low voltage conditions

This test was performed to verify the transmitter modulation envelope including all associated side bands above the
appropriate spurious limit given in Table 7.10.1 remained within the assigned band or the transmitter ceased to
function under low voltage conditions.

Table 7.10.1 Spurious emission limits at the operational band edges

Assigned frequency band*,
MHz

Spurious emission limit,

dBm

433.05 -434.79

- 36.0 (250 nW)

868.00 — 868.60

-36.0 (250 nW)

868.60 — 868.70

-36.0 (250 nW)

868.70 — 869.20 - 36.0 (250 nW)
869.20 — 869.25 - 36.0 (250 nW)
869.25 — 869.30 - 36.0 (250 nW)
869.30 — 869.40 - 36.0 (250 nW)
869.40 — 869.65 - 36.0 (250 nW)
869.65 — 869.70 - 36.0 (250 nW)
869.70 — 870.00 - 36.0 (250 nW)
2400.00 — 2483.50 - 30.0 (1 pW)

* - Frequency bands referred to CEPT ERC Recommendation 70-03.

7.10.2 Test procedure

7.10.2.1 The EUT was set up as shown in Figure 7.10.1, energized and the performance check was conducted.

7.10.2.2 The spectrum analyzer sweep time and bandwidth were set to capture all major modulation sidebands of emission
and sweep time was set sufficiently slow to ensure peak measurements.

7.10.2.3 The peak of emission related to the carrier RF power was measured.

7.10.2.4 The EUT power voltage was gradually reduced and the frequency of modulation envelope points at which power
level drops below the spurious emission limit was measured until the EUT ceased to operate.

7.10.2.5 The test results were recorded in Table 7.10.1.
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Test mode: Compliance _—
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Figure 7.10.1 TX behaviour under low voltage conditions test setup

Variable
power supply

EUT Spectrum
analyzer

Voltmeter

Photograph 7.10.1 TX behaviour under low voltage conditions test setup
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Test procedure: EN 300 220-1 V3.1.1, Section 5.12.3.2
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Date(s): 16-Apr-18 Verdict: PASS
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Table 7.10.2 Frequency stability test results
DETECTOR USED: Peak hold
MODULATION: 2FSK
BIT RATE: 38.4 kbps
OPERATING FREQUENCY: 868.30 MHz
Volt\i;ge, Measured frequency, MHz Operational band edge, MHz Verdict
Nominal 3.0 868.301131 Pass
Low extreme 2.55 868.301067 868.0-868.6 Pass
1.55 868.300879 Pass
Below 1.55 Transmitter ceased to function. Pass

Reference numbers of test equipment used

HL4575 | HL 4550

| HL4649 | HL 3233

Full description is given in Appendix A.
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Test specification: Section 4.4.2: Blocking

Test procedure: EN 300 220-1 V3.1.1, Section 5.18.2/3/4/5/5.18.6.3/4

Test mode: Compliance _—

Date(s): 06-Jun-18 Verdict: PASS
Temperature: 25 °C Relative Humidity: 51 % Air Pressure: 1007 hPa Power: 3.0 VDC
Remarks:

7.11 Blocking

7.11.1 General

This test was performed to verify capability of the receiver to operate satisfactorily in the presence of unwanted
signal (interference) at the frequencies other than adjacent channels or bands. Specification test limits are given in

Table 7.11.1.
Table 7.11.1 Blocking limit
AEEERTET Frequency offset from band edge Lmit, dB
category
+ 2.0 MHz from OC edge f high and f low 2-20 dBm
1 + 10.0 MHz from OC edge f high and f low 2-20 dBm
+ 5% of Centre Frequency or 15.0 MHz whichever is the greater 2-20 dBm
+ 2.0 MHz from OC edge f high and f low >-43 dBm
1.5 + 10.0 MHz from OC edge f high and f low 2-33 dBm
+ 5% of Centre Frequency or 15.0 MHz whichever is the greater 2-33 dBm
* 2.0 MHz from OC edge f high and f low 2-69 dBm
2 % 10.0 MHz from OC edge f high and f low 2-44 dBm
1 5% of Centre Frequency or 15.0 MHz whichever is the greater 2-44 dBm
+ 2.0 MHz from OC edge f high and f low 2-80 dBm
3 + 10.0 MHz from OC edge f high and f low 2-60 dBm
+ 5% of Centre Frequency or 15.0 MHz whichever is the greater =-60 dBm

7.11.2 Test procedure

7.11.2.1 The EUT was set up as shown in Figure 7.11.1, energized and its proper operation was checked.
7.11.2.2 The interference signal generator RF output power was turned off.

7.11.2.3 The wanted signal generator was adjusted to produce RF signal of normal modulation the receiver under test is
intended to receive and the output level was slowly decreased until communication link lost.

7.11.2.4 The output power of the wanted signal generator was slowly increased to establish a signal level just sufficient to
provide proper response of the receiver under test; however the level at the receiver input was not adjusted below
the sensitivity limit recorded in Tale 7.11.2.

7.11.2.5 The output power of the wanted signal generator was increased by 3 dB above the receiver input level obtained in
the item above.

7.11.2.6 The interference signal generator was adjusted to the upper frequency of the assigned band and output power was
slowly increased until the performance degradation beyond the acceptable level was noticed.

7.11.2.7 The blocking (the conducted power received from the interference signal generator at the EUT antenna connector)
was recorded in Table 7.11.2.
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Test procedure:
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Interference
signal

Figure 7.11.1 Setup for blocking test

generator

EUT

RF
combiner

Performance

monitoring

equipment

Wanted
signal

Variable

generator

attenuator

Photograph 7.11.1

Spectrum
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Setup for blocking test
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Test specification: Section 4.4.2: Blocking

Test procedure: EN 300 220-1 V3.1.1, Section 5.18.2/3/4/5/5.18.6.3/4

Test mode: Compliance _—

Date(s): 06-Jun-18 Verdict: PASS
Temperature: 25 °C Relative Humidity: 51 % Air Pressure: 1007 hPa Power: 3.0 VDC
Remarks:

Table 7.11.2 Blocking test results

OPERATIONAL FREQUENCY BAND: 868.0 — 868.6 MHz
RECEIVER BANDWIDTH: 101 kHz
OPERATING CHANNEL BANDWIDTH 500 kHz
WANTED SIGNAL MODULATION: 2FSK
BIT RATE: 38.4 kbps
PERFOMANCE DEGRADATION THRESHOLD: Message acceptance ratio < 80 %
INTERFERENCE SIGNAL MODULATION: Unmodulated
Wanted lN Blocking
frequenc Interference | Sensitivity level, | Sensitivity limit, Wanted signal (Interference Limit, | Margin, Verdict
°|'VIH Y lfrequency, MHz dBm dBm level, dBm* level), dBm dB**
z dBm
866.2495 -39.82 -69 -29.18 Pass
870.3505 -39.88 -69 -29.12 Pass
858.2495 -33.74 -44 -10.26 Pass
868.3 878.3505 -99.66 -96.95 -93.95 33.50 44 | 1050 | Pass
911.715 -24.96 -44 -19.04 Pass
824.885 -24.78 -44 -19.22 Pass
* - Wanted signal level was calculated as sensitivity limit increased by 3 dB
**- Margin = Specification limit — Blocking
Reference numbers of test equipment used
HL 4575 HL 2013 HL 1906 HL 4274 HL 4097 HL 2017 HL 3903 HL 4685

"HL 4273 HL 4275
Full description is given in Appendix A.
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8 EUT photographs

8.1 External

Photograph 8.1.1 Front view

——

Photograph 8.1.2 Rear view
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8.2 Internal

Photograph 8.2.1 Internal view

[

. JULL A
ES7008K2 - ES—M03
Mnf. Date:

12/17
SW Ver.:
SD Ret:

Essence Securily International
X P.0. Box 46120
~ See User Guide V1.1_01 V.02
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Photograph 8.2.2 Component side of the main PCB
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Photograph 8.2.4 Component side of the RF PCB
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Photograph 8.2.6 Antenna assembly
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9 APPENDIX A Test equipment and ancillaries used for tests

HL No Description Manufacturer Model Ser. No. Last Due
Cal./Check | Cal./Check
0493 [Temperature Chamber -45...175deg C  |[Thermotron S-1.2 Mini- 14016 11-Jun-18  |11-Jun-19
Max
1906 |Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090-6204- INA 23-Jan-17  [23-Jan-19
00
2013 [Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090-6204- INA 23-Jan-17  [23-Jan-19
00
2017 |Attenuator, Manual Step, 0-60/10 dB, 0-8.0 [Midwest 1071 2017 01-Mar-18 |01-Mar-19
GHz Microwave
3042 |Antenna, Horn, 1-18 GHz Hermon A1-18 3042 17-Jan-18 17-Jan-19
Laboratories
3210 [Temperature Chamber, (-50...+100) °C IAssociated NA NA 03-Sep-17  [03-Sep-18
Environmental
Systems
3233  |Multimeter Fluke 115C 93771523 17-Jul-17 17-Jul-18
3771 |Attenuator, N-type, 10 dB, DC to 18 GHz, 5 Mini-Circuits BW- NA 16-Aug-17 [16-Aug-18
W N10W5+
3903 [Microwave Cable Assembly, 40.0 GHz, 1.5 Huber-Suhner  |[SUCOFLEX [1226/2A 07-Feb-18 |[07-Feb-19
m, SMA/SMA 102A
4051 |Variac (Contact voltage regulator), 3kVA, |Hermon TDGC20-3 |NA 13-Mar-18  |13-Mar-19
1phase, current rated 12A Laboratories
4097  |Attenuator, Manual Step, 0-60/10 dB, 0-9/1 |Weinschel IAC9003-69- 17416 06-May-18 [06-May-19
dB, 0-4.0 GHz 11
4274 [Test Cable , DC-18 GHz, 1.8 m, SMA/M -  [Mini-Circuits CBL-6FT- {70047 04-Jun-18  |04-Jun-19
N/M SMNM+
4275 [Test Cable , DC-18 GHz, 1.8 m, SMA/M - [Mini-Circuits CBL-6FT- [70050 28-Mar-18 [28-Mar-19
N/M SMNM+
4295 |Microwave Cable Assembly, 18.0 GHz, 3.4 Huber-Suhner  [Sucoflex NA 04-Oct-17  |04-Oct-18
m, SMA/SMA P103
4535 |Microwave Cable Assembly, 6.5 GHz, 5.0 [Suhner 214-U NA 04-Jun-18  |04-Jun-19
m, N/M type-N/M type Switzerland
4541 |Microwave Cable Assembly, 4.0 GHz, 1.0 |Suhner 214-U NA 10-Sep-17 [10-Sep-18
m, N/M type-N/M type Switzerland
4542  |Amplifier, 9 kHz to 1 GHz, 32 dB gain Sonoma 310 0002A05639 [22-Mar-18 [22-Mar-19
Instrument
4543 |Broadband preamplifier, 0.5 to 18 GHz, 35 [Schwarzbeck BBV 9718 [9718-134 22-Mar-18  [22-Mar-19
dB gain mess-elektronik
4549 |Cable RF, 6.8 m, N/N - type, up to 3 GHz  [Suhner NA 07262 19-Mar-18  [19-Mar-19
Switzerland
4550 |Cable RF, 8.5 m, BNC/BNC, up to 1 GHz |Suhner RG-58 NA 04-Oct-17  [04-Oct-18
Switzerland
4575 |[EXA Signal Analyzer, 9 kHz - 26.5 GHz Agilent N9010A MY4803011028-Dec-17 [28-Dec-18
[Technologies
4594  |Precision Fixed Attenuator, 50 Ohm, 2W, [M/A-COM 3082-6144- INA 23-Jan-18 [23-Jan-19
20dB, DC to 18000 MHz 20
4603 |Horn Antenna, 1 - 18 GHz Schwarzbeck BBHA 9120 9120D-611 [04-Jan-18 |04-Jan-19
mess-elektronik |D
4604 |Biconilog Antenna, 26 - 2000 MHz EMCO 3142B 9909-1421 [31-May-18 [31-May-19
4649 |DC Power Supply, 0-80 VDC, 0-42 A, TDK-Lambda Ltd |GEN80-42 [NA 13-Mar-18  |13-Mar-19
4663  [Spectrum Analyzer, 9 kHz - 1.5 GHz Hewlett Packard E7401A US39150141 [26-Mar-18  [26-Mar-19
4665 |Image Mainframe Controller TESEQ OVCMO2B [7432 13-Mar-18  |13-Mar-19
4676 |Multi Device Controller EMCO ETS 2090 9908-1449 |13-Mar-18 |13-Mar-19
4685 |Cable, 0.9 m, 18 GHz, SMA Semflex 1-800-778- |NA 22-Mar-18  [22-Mar-19
4401
4958 [Tuned dipole antenna COM-POWER |AD-100 040191 22-May-18 [22-May-19
CORPORATION
5102 |RF cable, 18 GHz, 6 m, N-type Huber-Suhner  [SF106A/11N[500848/6A [27-Jul-17 27-Jul-18
11N/6000M
M
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10 APPENDIX B Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, Radio, Safety, Environmental
and Telecommunication testing facility.

Hermon Laboratories is recognized and accredited by the Federal Communications Commission (USA) for 1, 2, 15, 18 parts
of Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is IL1001;
registered by Industry Canada for electromagnetic emissions, file number IC 2186A-1 for OATS, certified by VCCI, Japan
(the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, G-869 for RE measurements above 1 GHz, C-
845 for conducted emissions site and T-1606 for conducted emissions at telecommunication ports).

The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for
electromagnetic compatibility, product safety, telecommunications testing, environmental simulation and calibration (for
exact scope please refer to Certificate No. 839.01, 839.03 and 839.04).

Address: P.O. Box 23, Binyamina 3055001, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Michael Nikishin, EMC&Radio group manager
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11 APPENDIX C Abbreviations and acronyms

A ampere

AC alternating current

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
DC direct current

EMC electromagnetic compatibility
EMI electromagnetic interference
EN European Norm

EUT equipment under test

GHz gigahertz

GND ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

kV kilovolt

L length

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

OATS open area test site

OoBW occupied bandiwdth

ocC operating channel

ocw operating channel bandiwdth
OFB operational frequency band
Q Ohm

QP quasi-peak

PM pulse modulation

PS power supply

RBW resolution bandwidth
RBWgrer reference resolution bandwidth
RE radiated emission

RF radio frequency

rms root mean square

S second

\% volt

w width
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12 APPENDIX D Test equipment correction factors

Biconilog antenna factor
EMCO, model 3142B, serial number 9909-1421

Frequency, MHz Measured
30 17.5
35 14.4
40 12.0
45 10.3
50 8.8
60 7.3
70 6.4
80 6.1
90 7.0
100 7.8
120 7.0
140 7.6
160 10.1
180 9.6
200 9.9
250 12.6
300 12.9
400 16.3
500 18.1
600 19.9
700 21.8
800 22.6
900 23.8

1000 24.6

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Tuned dipole antenna factor
COM-POWER CORPORATION, Model AD-100
Serial number 040191

Table 3.1 Dipole element lengths, typical factors, typical balun loss

Balun Frequency  L[/4 Length Balun Loss Antenna Factor
Number MHz mm dB dB
DB-1 30 2413 0.2 -1.8
35 2080 0.2 -0.3
40 1803 0.2 0.6
435 1600 0.2 1.7
30 1438 0.2 2.5
60 1197 0.2 42
DB-2 70 1026 0.3 5.5
80 889 0.3 6.7
90 791 0.3 727
100 714 0.3 8.8
120 589 0.3 10.2
125 565 0.3 10.3
140 500 0.4 11.5
150 467 0.4 11.7
160 438 0.4 12.7
175 400 0.4 12.9
180 389 0.4 13.7
DB-3 180 389 0.4 15.9
200 352 0.4 14.6
250 283 0.4 16.6
300 235 0.4 18.1
400 175 0.5 20.8
DB-4 400 175 0.5 20.6
500 143 0.5 22,6
600 117 0.5 24.2
700 102 0.5 25.5
800 89 0.5 26.7
200 79 0.5 227
1000 76 0.5 28.6

Note: L/4is the quarter wave length of the tunable dipole at the given frequency. This is the
length measured from the notch at the center of the antenna to each tip of the two ele-
ments. Due to the finite diameter of the elements, the optimum or tuned length of the
dipole is found to be slightly less (approx. 4%) than determined by calculations.

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Horn antenna factor
Schwarzbeck mess-elektronik, Model BBHA 9120 D
Serial number: 9120D-611

Fre?nu::cy, Measured antenna factor, dB/m
1000 24.6
1500 25.4
2000 26.1
2500 27.7
3000 28.3
3500 29.2
4000 30.0
4500 30.6
5000 31.8
5500 32.3
6000 32.8
6500 34.7
7000 35.7
7500 36.6
8000 37.1
8500 36.5
9000 36.8
9500 37.8
10000 38.3
10500 39.5
11000 401
11500 40.0
12000 38.9
12500 38.8
13000 39.5
13500 40.5
14000 41.2
14500 417
15000 41.2
15500 39.3
16000 38.5
16500 40.0
17000 41.1
17500 44.2
18000 53.4

Antenna factor is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Frequency error

5-30 MHz 6.1 Hz (1.22 ppm)
30 — 300 MHz +50.5 Hz (1.68 ppm)
300 - 1000 MHz +168 Hz (0.56 ppm)
Carrier power conducted at antenna connector +1.7 dB

Carrier power radiated (ERP), substitution +4.5 dB

method

Frequency deviation +7.0%

Adjacent channel power +1.3dB

Occupied bandwidth +2.0%

Spurious emissions conducted at RF antenna
connector

9 kHz to 2.9 GHz: £ 2.6 dB

2.9 GHz t0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz to0 26.8 GHz: + 5.5 dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Spurious emissions radiated, 30 MHz — 40 GHz, | +4.5dB
substitution method

Duty cycle, timing (Tx ON / OFF) and average +1.0%
factor measurements

Temperature +23°C
Humidity +6.4%

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories

Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the

manufacturers and/or by the relevant standards.
14 APPENDIX F

EN 300 220-1 V3.1.1: 2017

Specification references

Short Range Devices (SRD) operating in the frequency range 25 MHz to 1000 MHz;

Part 1: Technical characteristics and methods of measurement

EN 300 220-2 V3.1.1: 2017

Short Range Devices (SRD) operating in the frequency range 25 MHz to 1000 MHz;

Part 2: Harmonized Standard covering the essential requirements of article 3.2 of

Directive 2014/53/EU for non specific radio equipment
ERC Recommendation 70-03: 2018

END OF DOCUMENT

ERC REC 70-03
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