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|.T.L. (PRODUCT TESTING) LTD.
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Tested by: =
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Approved by: W
D. owsky
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This report must not be reproduced, except in full, without the written
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Measurement/Technical Report for
Mottech Water Solutions Ltd.

Irrigation Controller
Piccolo XR PLUS

FCC ID: 2APCUMOS515A

This report concerns: Original Grant:
Class Il change: X
Class I change:

Equipment Class: TNB - Licensed Non-Broadcast Station Transmitter

Limits used: 47CFR Parts 2; 90
Measurement procedure used is KDB 971168 D03 v01 and KDB 935210 D05 v01r01

Substitution Method used as in ANSI/TIA-603-D: 2010.

Application for Certification Applicant for this device:
prepared by: (different from "prepared by")
R. Pinchuck Amir Givon
ITL (Product Testing) Ltd. Mottech Water Solutions Ltd.
1 Bat Sheva St. 11 Hamelacha St.
Lod 7120101 Rosh-Ha’Ayin, 4809121, Israel
Israel Tel:  +972 54-597-0428
e-mail rpinchuck@itl.co.il Fax: +972 9-961- 6029

e-mail; amir@mottech.com

Test Report E183320.00 Mottech Water Solutions Ltd. Page 2 of 32

FCC ACC M Ver 1.1 05Mayl 2000



; ' a1y,
AN
B | g ) SRAELTESTING LABORATORIES ﬂﬁgi
sl I l Global Certifications You Can Trust 2 ———<- (ACCREDITED)
AN
”;"Jl A “\\‘\\ TESTING Cert No.1152.01
TABLE OF CONTENTS
1. GENERAL INFORMATION 4
1.1 Administrative INformation...........ooiviiiiiiiiiieeeeeeeieee e eeeenes 4
1.2 List of ACCreditations ........coooeieieiiii i 5
I0RC T = o To [0 od DT Yod o T ISR 6
S =153 1Y 1= 1 o T o] (o T | V2SR 6
08 T =) B = V) SRR 6
1.6 Measurement UNCEMAINTY .......cciiiiurieiieeeeeiiiiiieir e e e e s ssinae e e e e e e s s snnnrneee e e e e e s e enneees 6
2. SYSTEM TEST CONFIGURATION 7
% NN U1 1] {To7= 11 o] o PO OO PPPPPRPRR 7
2.2 EUT EXErCISE SOtWAIE ...vuuiiiieeiiieiieee ettt e e e e e e raaaaaas 7
2.3 SPECIAl ACCESSOIIES ..cieiiiiiiiiitieie ettt ettt e e e e e e e e e e e e e e s ababeeeaaaeeeaans 7
2.4 Equipment MOdifiCatiONS .........cooiiiiiiiiiiiiie e 7
2.5 Configuration of Tested SYStEM ..........uuiiiiiiiii e 8
TEST SET-UP PHOTOS 10
RF POWER OUTPUT 11
O R = B o T= o] o7 L1 IS 11
4,2 TESt PrOCEAUIE......uuuitiiititiit ittt b bbb b bab e b abababasaasaasseessaasssssssssnssnsnnes 11
L T =T o I o V| RPN 11
A4 TESERESUIS.....uuuuuiti b bbb b ab e bbb asbbsaaraabbsaasesssesaeanssrnres 11
4.5 Test Equipment Used; RF Power OQULPUL..........cooiiiiiiiieiieeiiiieeee e 13
5. OCCUPIED BANDWIDTH 14
5.1 TeSt SPECIfICALION .....uuueiiiiiiiiei s 14
5.2 TESE PIOCEAUIE ......cceeeiice et e e e e e e e eeraaaaans 14
5.3 TSt LIMIt. ettt e e e e e e e e e e e e et e e e e e e e eeraaaanns 14
B4 TSt RESUIS. ...t e e e e et e e e e e e e eeaaaaaaas 14
5.5 Test Equipment Used; Occupied Bandwidth.............ccccceeevviiiiiinee e, 16
6. SPURIOUS EMISSIONS AT ANTENNA TERMINALS 17
6.1 TSt SPECITICALION ...eeveieei i e e e e e e e e e e s e e e e e e s s e re e e e e e e 17
6.2  TESLPIOCEAUIE .....ccoe e, 17
6.3 TSt LIMIt.cciiiiiiiii 17
6.4  TESE RESUIS...uutii et e e e e e e e e e ra s 17
6.5 Test Equipment Used; Spurious Emissions at Antenna Terminals................. 22
8. SPURIOUS RADIATED EMISSION 23
8.1  TeSt SPECIfICALION ......ueeiiiiiiiie e 23
8.2  TESE PrOCEAUIE ......cceeeiiiee et e e e e e e eeraaaaaas 23
8.3 TSt LIMIt.eiiiiiiiiieiiie et e e e e e e e e et e e e e e e e eeaaaaanns 24
8.4 TESE RESUIS.....cviiiiiiiiiiiiiieeeeeeeee ettt e e et eeeeeeeeeeeeereeeeeeeeeeeeereeereeeeeeeeereeees 24
8.5  Test Instrumentation Used, Radiated Measurements...........ccceeeeeeeeeeeevvvvnnnnnn. 25
9. APPENDIX A - CORRECTION FACTORS 26
9.1 Correction factors for RF OATS Cable 35M.......ccuvvivviveierireiirereeereeerereeeeereeenes 26
9.2 Correction factor for RF CABLE for Semi Anechoic Chamber............cccceuveee. 27
9.3  Correction factors for Active LOOP ANteNNa .........cccvvvveeeeeeiiiiciiiieeee e 28
9.4  Correction factors for biconical antenna — ITL # 1356 ..........cvvvvvvvevevevevereeennnns 29
9.5 Correction factors for log periodic antenna — ITL # 1349.......cccccceeveeveiinvnnnnnn. 30
9.6  Correction factors for Double —Ridged Waveguide Horn ANTENNA
ITL # 1352 e 31
9.7 Correction factors for HOrn ANtENNA ..........ceeeieeiiiiiiiiiiiieeeeeeeeee e 32
Test Report E183320.00 Mottech Water Solutions Ltd. Page 3 of 32

FCC ACC M Ver 1.1 05May 2000



P > w1y,
1 a Ny e
: ' ISRAELTESTING LABORATORIES A
§ q I l Global Certifications You Can Trust %ﬁ‘: T%m
y lilll Al - *
1. General Information
1.1 Administrative Information
Manufacturer: Mottech Water Solutions Ltd.
Manufacturer's Address: 11 Hamelacha Street
Rosh-Ha’'Ayin 4809121
Israel
Tel: +972 54-597-0428
Fax: +972 9-961- 6029
Manufacturer's Representative: Amir Givon
Equipment Under Test (E.U.T): Irrigation Controller
Equipment Model No.: Piccolo XR PLUS
Equipment Serial No.: Not designated
Date of Receipt of E.U.T: May 15, 2018
Start of Test: May 15, 2018
End of Test: July 24, 2018
Test Laboratory Location: .T.L (Product Testing) Ltd.
1 Batsheva St,
Lod,
Israel 7116002
Test Specifications: FCC Parts 2; 90
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1.2 List of Accreditations

The EMC laboratory of I.T.L. is accredited by/registered with the following bodies:
1. The American Association for Laboratory Accreditation (A2LA)
(U.S.A)), Certificate No. 1152.01.
2. The Federal Communications Commission (FCC) (U.S.A.),
FCC Designation Number is 1L1005.
3. The Israel Ministry of the Environment (Israel),
Registration No. 1104/01.
4. Industry Canada (Canada), IC File No.: 46405-4025;
Site No. IC 4025A-1, IC 4025A-2.

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s
terms of accreditation unless stated otherwise in the report.
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1.3 Product Description

The Piccolo—XR Plus is an intelligent, microprocessor based unit that can be used
to monitor and control local units in a multi-unit communication network.
Piccolo—XR Plus units communicate data to a PIU while functioning as intelligent
nodes in Distributed I/0O monitor and control systems. The Piccolo—XR Plus is
often used in irrigation and water distribution systems (i.e. irrigation valves, water
meters, fertilizing meters, various sensors, flushing filters, and other non-irrigation
devices).

The Piccolo—XR Plus is ideal for use in applications where very low power
consumption is essential. The Piccolo—XR Plus is also available in an outdoor
resistant housing (IP66), designed to resist harsh environment, such as exposure to
sun, dust, and pouring rain.

1.4 Test Methodology

Both conducted and radiated testing were performed according to the procedures in
KDB 971168 D03 v01, KDB 935210 D05 v01r01 and ANSI/TIA-603-D: 2010.
Radiated testing was performed at an antenna to EUT distance of 3 meters.

1.5 Test Facility

Both conducted and radiated emissions tests were performed at . T.L.’s testing
facility in Lod, Israel. 1.T.L.’s EMC Laboratory is accredited by A2LA, certificate
No. 1152.01 and its FCC Designation Number is I1L1005.

1.6 Measurement Uncertainty

Conducted Emission (CISPR 11, EN 55011, CISPR 22, EN 55022, ANSI C63.4)
0.15-30 MHz:
Expanded Uncertainty (95% Confidence, K=2):

+3.44dB

Radiated Emission (CISPR 11, EN 55011, CISPR 22, EN 55022, ANSI C63.4) for
open site 30-1000MHz:

Expanded Uncertainty (95% Confidence, K=2):
+4.98 dB
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2. System Test Configuration

2.1 Justification

1. On 02/07/2019 a FCC ID Change Grant was approved for the E.U.T. under
FCC ID: 2APCUMO515A.

2. Subsequently, the following C2PC changes were made to the E.U.T. (See
customer’s declaration on page 9.

a) An expansion card has been added;
b) The cable connector has been replaced;
c) The back cover has been replaced;
d) The front logo plate has been replaced,;

e) The connection between the original card and the expansion card is done outside the
unit case;

f) There is no change in the radio of the original device.

3. The following C2PC tests were performed: RF Power Output, Occupied
Bandwidth, Spurious Emissions at Antenna Terminals and Spurious Radiated
The E.U.T. meets the requirements for a C2PC.

The E.U.T operates in the 450-470MHz bands and was evaluated while
transmitting at: 450.0125MHz, 460.0125MHz and 469.9875MHz.

S

2.2 EUT Exercise Software
No exercise software was used to achieve compliance.

2.3 Special Accessories

(Piccolo Interface Unit) PIU unit: model- F4604B
s/n: 870STS12KF

2.4 Equipment Modifications
No modifications were necessary in order to achieve compliance.
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Configuration of Tested System

2.5

Laptop
6VDC EUT 20dB Spectrum
Battery - | attenuator —»>| Analyzer

Figure 1. Conducted Test Set-Up
Laptop
50Q
6vDC N
Battery E.UT | termination
Figure 2. Radiated Test Set-Up
Page 8 of 32
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Water Management
May 13, 2019
To: Federal Communications Commission Authorization and Evaluation Division

Subject: Permissive Change Class II for Mottech Water Solutions Ltd. Piccolo XR Plus
Controller - FCC ID: 2APCUMOS515A

To whom it may concern,

On 02/07/2019, an FCC ID Change Grant was approved for the E.U.T. which is now under
FCC ID: 2APCUMOS515A.

The following C2PC changes were made to the device.

1. An expansion card has been added;

2. The cable connector has been replaced;
3. The back cover has been replaced;

4. The front logo plate has been replaced;

5. The connection between the original card and the expansion card is done outside the
unit case;

6. The device was originally certified as body worn. It is no longer a body worn device
but is a fixed irrigation zontroller. The distance between the user and the EUT is at |east
20cm.

7. There is no change in the radio of the original device.

We request a Permissive Change Class II based on the above.

Thank you for your assistance.

Awmiy & v

Amir Givon, Marketing Manager

Mottech Water Solutions Ltd.

MOTTECY
sor.unoubg‘gﬁ‘!

f«) TakeControll /-
Mottech Water Solutions Ltd. 12 Hamelacha St. Rosh-Ha'Ayin 4809121, Israel £ NN G
1. 49729961 6000 | F. +572 9 958 6640 | mottech@mottech.com | www.mottech.com l ™~
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FCC ACC M Ver 1.1 05May 2000



ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

3. Test Set-Up Photos

Mottech
Piccolo XR Plus

Figure 4. Radiated Emission Test
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4.1 Test Specification

FCC Part 90, Subpart I, Section 205

4.2 Test Procedure

(Temperature (20°C)/ Humidity (53%RH))

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator (21.0 dB) and an appropriate coaxial cable. Special attention

was taken to prevent Spectrum Analyzer RF input overload.

4.3 Test Limit

The power limit is 20.8dBm.

4.4 Test Results

4. RF Power Output

‘\\Illll'.-,.,
‘t‘\\:_r._//’;"/

= ‘L\..‘_—-_._._.,I ‘-a:
= = =
% /’"/,-'_:\‘\\ N |ACCREDITEB|
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UNIT Operation Reading Limit Margin
Frequency
(Original/New (MHz) (dBm) (dBm) (dB)
450.0125 20.2 20.8 -0.6
Original 460.0125 20.3 20.8 -0.5
469.9875 20.3 20.8 -0.5
450.0125 19.9 20.8 -0.9
New 460.0125 19.6 20.8 -1.2
469.9875 19.7 20.8 -1.1
Figure 5 RF Power Output
JUDGEMENT: Passed

See additional information in Figure 6 to Figure 8.
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Offs 21.00 dB * RBW 100 kHz
*Att 25dB VBW 300 kHz M1[1] 19.88 dBm
Ref 36.00 dBm SWT 2.5ms 450.016500000 MHz
I
1Pk 30 dBm
Max ‘ M1
20 dB / -\
10 dB
0 dBm / \
-10 dBm

-20 dBmr

|t Ml
W““ﬂ AT

-40 dBm

-50 dBmr

-60 dEr‘ﬁ
CF 450.0125 MHz

Span 1.0 MHz

Date: 15.MARY.Z018 09:43:15

Figure 6 Frequency 450.0125MHz, New
®

Offs 21.00 dB * RBW 100 kHz
*Att 25dB VBW 300 kHz M1[1] 19.59 dBm
Ref 36.00 dBm SWT 2.5ms 460.012500000 MHz
I
1Pk 30 dBm
View ‘ 1
20 dBm
10 dBmr
0 dBm / \
=10 dBm

i A A
-30 dBry ""W ”InuM WAW‘WMLUM

-50 dBm

-60 dEr‘n
CF 460.0125 MHz

Span 1.0 MHz

Date: 15.MAY.2018 09:48:15

Figure 7 Frequency 460.0125MHz, New

Offs 21.00 dB * RBW 100 kHz
*Att 25dB VBW 300 kHz M1[1] 19.70 dBm
Ref 36.00 dBm SWT 2.5ms 469.989500000 MHz
I
1Pk 30 dBm:
View ‘ i
20 dB
10 dB
0 dBm / \
-10 dBm

| / \
-20 dBm
NP T

|

-50 dBm

-60 dEv‘ri
CF 469.9875 MHz

Span 1.0 MHz

Date: 15.MAY.Z201B 09:52:28

Figure 8 Frequency 469.9875MHz, New
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4.5 Test Equipment Used; RF Power Output
Calibration
Instrument Manufacturer Model Serial — —
Number Last Calibration Next Calibration
Date Due
Spectrum
Apna|yzer R&S FSL6 100194 February 19, 2018 | February 19, 2019
RF Cable EIM A009301EIM ) October 1,2017 | October 1, 2018
20 dB Attenuator Microwave ATT-0217- )
Midwest 20-NNN-02 October 1, 2017 October 1, 2018

Test Report E183320.00

FCC ACC M Ve

r1.1 05May 2000

Figure 9 Test Equipment Used

Mottech Water Solutions Ltd.
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5.0ccupied Bandwidth

5.1 Test Specification
FCC Part 2, Section 2.1049

5.2 Test Procedure

(Temperature (20°C)/ Humidity (53%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (loss=21.0 dB). The spectrum
analyzer was set to proper resolution B.W.

OBW function (99%) was employed for this evaluation.

53 Test Limit
Not applicable

54 Test Results

Operating Reading
Frequency
(MH2z) (kHz)
450.0125 5.469
460.0125 5.588
469.9875 5.508

Figure 10 Occupied Bandwidth

JUDGEMENT: Passed

See additional information in Figure 11 to Figure 13.
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Offs 21.00 dB * RBW 100 Hz

*Att 15dB VBW 300 Hz M1[1] 14.32 dBm
Ref 26 00 dBm SWT 25 450.011183000 MHz
Occ Bw 5.469061876 kHz
1pk |20 d“"' WT T1[1] -3.78 dBm|
Max | I o 450.009545908 MHz
10 dBm 1 M2[1] -3.08 dBm)|
‘ ﬂ" lly ‘Mﬂ 450.015014970 MHz

0 dBrr‘ -~ i

AT

-10 dBmr

e 'y

soar [P il

—4uda|‘w—. ”Ju‘{ \'LU“
pt

\

-70 dEI"V’i
CF 450.0125 MHz Span 20.0 kHz

Date: 15.MAY.2018B 10:38:13

Figure 11. — Frequency 450.0125MHz

Offs 21.00 dB * RBW 100 Hz
*Att 15dB VBW 300 Hz M1[1] 14,28 dBm
Ref 26 00 dBm SWT 25 460.013538000 MHz
Occ Bw 5.588822355 kHz
1pk |2° d”"' MIi[1] -2.70 dBm
M \ 460.009466068 MHz
Ax Mgl
10dB 1] -1.00 dBm
‘ M !N \WU H’ 5 460.0150548%0 MHz|
0 dBm 14
SRR
10 dBm I A

:20 da.“. vv‘ v
e LM il
-40 dElL‘. ﬂ J‘ ‘lfn
50 d".—" "“jl{

<70 dET‘ﬁ
CF 460.0125 MHz Span 20.0 kHz

th"u" UW

Date: 15.MAY.2018 10:44:50

Figure 12. — Frequency 460.0125MHz

Offs 21.00 dB * RBW 100 Hz
*Att 15dB VBW 300 Hz M1[1] 14.67 dBm
Ref 26 00 dBm SWT 2s 469.986223000 MHz
Occ Bw 5.508982036 kHz
1pk |20 d“"' T1[1] -2.39 dBm|

Max

M1
| I 469.984545908 MHZ
104dB A 1] -0.97 dBm|
‘ - “MW\'\W W&TM[FLLZ 469.990054890 MHz]
0 dBrr‘ 4 SRR L\
-10 dBm i A
L i
-20 du.“. i if m
-30 du.“. flﬂu \*
40 dhm ! “Fﬂ
T L
MJW
-60 dBT

-70 dEI"V’i
CF 469.9875 MHz Span 20.0 kHz

Date: 15.MAY.20158 10:51:50

Figure 13. — Frequency 469.9875MHz
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5.5 Test Equipment Used; Occupied Bandwidth
Calibration
Instrument Manufacturer Model Serial . o
Number Last Calibration | Next Calibration
Date Due

Spectrum

Analyzer R&S FSL6 100194\ February 19, 2018 | February 19, 2019

RF cable EIM A009301EIM ; October 1,2017 | October 1, 2018
20 dB Attenuator M,\'/I‘zl[j‘flv""ei‘t’e ZAOTLI\?Iing . October 1, 2017 | October 1, 2018

Figure 14 Test Equipment Used
Test Report E183320.00
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6. Spurious Emissions at Antenna Terminals

6.1 Test Specification
FCC Part 90, Subpart I, Section: 217

6.2 Test Procedure
(Temperature (20°C)/ Humidity (52%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (max loss =32.0 dB). The
spectrum analyzer was set to 300Hz resolution BW for the frequency range
9.0-150.0 kHz, 10.0 kHz for the frequency range 150.0 kHz—-30.0 MHz, 100.0 kHz
for the frequency range 30.0-1000.0 MHz, and 1.0MHz for the frequency range
1.0-5.0 GHz.

6.3 Test Limit

The power of any emission outside of the authorized operating frequency ranges
must be attenuated more than 30dBc.

6.4 Test Results

JUDGEMENT: Passed

See additional information in Figure 15 to Figure 26.

Test Report E183320.00 Mottech Water Solutions Ltd. Page 17 of 32
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Results for new unit:

Offs 22.00 dB * RBW 300 Hz
*Att 10dB VBW 1 kHz
Ref 17.00 dBm SWT 1.55s5

1pk | 10 dB
Max
0 dBm

[-+6-<¢BrD1 -10.000 dBm

-20 dBm

-30 dBmr

Lo Ao Syt h‘lf A4 i W
\ bt A AN
=50 dBmr

=60 dBm

=70 dBm

-80 dB
Start 9.0 kHz Stop 150.0 kHz

Dates 15.MAY_ 2018 13215743

Figure 15 Frequency Operation 450.0125MHz, 9-150 kHz band
®

Offs 22.00 dB * RBW 10 kHz
*Att 10dB VBW 30 kHz M1[1] -25.38 dBm
Ref 17.00 dBm SWT 300nms 239.000000000 kHz

1pk |10 dBr

Max
0 dBm

[F+8-<BrD1 -10.000 dBry

720 dBmy

-30 dBmr

-40(dBm

-50 dB Mwww o

-60 dBm

=70 dBm

-80 dBm
Start 150.0 kHz Stop 30.0 MHz

k-
X
=

sefAb bl e s s
e

Figure 16 Frequency Operation 450.0125MHz, 0.15-30MHz band

Offs 21.00 dB * RBW 100 kHz
*Att 10dB VBW 300 kHz M1[1] -41.30 dBm
Ref 21.00 dBm SWT 100nms 900.030000000 MHz

1Pk ‘
Max 10 dBrr

0 dBm

[-+6-¢BrD1 -10.000 dBrr

=20 dBm

=30 dBm

-40 dBm

-60 dBm

<70 dBm

Start 30.0 MHz Stop 1.0 GHz

Date: 15.MAY.Z201B 13:21:22

Figure 17 Frequency Operation 450.0125MHz, 30-1000MHz band
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Offs 22.00 dB * RBW 1 MHz
*Att 0dB VBW 3 MHz M1[1] -45,28 dBm
Ref 12.00 dBm SWT 30ms 2.515410000 GHz
1Pk
Max | 0 dBm

[Ft6-<BrD1 -10.000 dBrm

=20 dBmr

-30 dBmr

-40 dBm

-60 dBm

=70 dBm

-B0 dBm

Start 1.0 GHz Stop 5.0 GHz

Figure 18 Frequency Operation 450.0125MHz, 1000-5000MHz band
Offs 22.00 dB * RBW 300 Hz

*Att 10dB VBW 1 kHz M1[1] -35.88 dBm
Ref 12.00 dBm SWT 1.555 68.903000000 kHz

1Pk
Max | 0 dBm

[-+6-dBnD1 -10.000 dBry

-20 dBm

-30 dBm T

-50 dBm

-60 dBm

=70 dBmr

-B0 dBm:

Start 9.0 kHz Stop 150.0 kHz

Date: 15.MAY.Z018 13:30:37

Figure 19 Frequency Operation 460.0125MHz, 9-150 kHz band
®

Offs 22.00 dB * RBW 10 kHz
*Att 10dB VBW 30 kHz M1[1] -26.78 dBm
Ref 12.00 dBm SWT 300nms 150.000000000 kHz
1Pk
Max | 0 dBm

[F6-<BrD1 -10.000 dBry

=70 dBm

-80 dBI‘T‘:

Start 150.0 kHz Stop 30.0 MHz
Date: 15.MAY.2018 13:31:11

Figure 20 Frequency Operation 460.0125MHz, 0.15-30MHz band
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0 dBm

Max

[F+6-dBnD1 -10

000 dBr

-20 dBm

=30 dBm

-40 dBm

-60 dBmr

-70 dBm

-80 dBm

Start 30.0 MHz
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Figure 21 Frequency Operation 460.0125MHz, 30-1000MHz band

Offs 22,00 dB * RBW 1 MHz
TAtt 0dB VBW 3 MHz M1[1] -47.02 dBm
Ref 12.00 dBm SWT 30ns 1.000000000 GHz
1Pk
Max | 0 dBm
ﬁﬂw&‘«m -10,000 dBry
20 dBm

-60 dBm

=70 dBmr

-80 dBm:

Start 1.0 GHz

Stop 5.0 GHz

Date: 15.MAY.Z01B

Figure 22 Frequency Oper

Offs 22.00 dB
* Att 10dB
Ref 12.00 dBm

* RBW 300 Hz
VBW 1 kHz
SWT 1.55s

13:34:46

ation 460.0125MHz, 1000-5000MHz band

-33.80 dBm
68.903000000 kHz

M1[1]

1Pk
0 dBm
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[-t6-<BrD1 -10.000 dBr
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-50 dBm
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Stop 150.0 kHz
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Figure 23 Frequency Operation 469.9875MHz, 9-150 kHz band
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Offs 22.00 dB * RBW 10 kHz
*Att 10dB VBW 30 kHz M1[1] -25.01 dBm
Ref 12.00 dBm SWT 300nms 266.900000000 kHz
1Pk
Max |0 dBm
[Ft6-<BrD1 -10.000 dBrm

Ly

-B0 dBm

Start 150.0 kHz

Stop 30.0 MHz

Date: 15.MAY.2018 13:
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Figure 24 Frequency Operation 469.9875MHz, 0.15-30MHz band
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Ref 11.00 dBm
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Figure 25 Frequency Op
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6.5 Test Equipment Used; Spurious Emissions at Antenna Terminals
Calibration
Instrument Manufacturer Model Serial — ——
Number Last Calibration | Next Calibration
Date Due
Spectrum
Apna|yzer R&S FSL6 100194 February 19, 2018 | February 19, 2019
RF cable EIM A009301EIM - October 1, 2017 | October 1, 2018
20 dB Attenuator Microwave ATT-0217- )
Midwest 20-NNN-02 October 1, 2017 October 1, 2018
Figure 27 Test Equipment Used
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8. Spurious Radiated Emission

8.1 Test Specification
FCC, Part 27, Subpart C, Section 27.53(h)

8.2 Test Procedure
(Temperature (28°C)/ Humidity (57%RH))

The test method was based on ANSI/TIA-603-D: 2010, Section 2.2.12 Unwanted
Emissions: Radiated Spurious.

The E.U.T. operation mode and test set-up are as described in Section 2 of this
report.

For measurements between 0.009MHz-30.0MHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 0.8 meters above the ground. The
frequency range 0.009MHz-30MHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 30.0MHz-1.0GHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site, and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The frequency range 30.0MHz -1.0GHz was scanned and the list of the
highest emissions was verified and updated accordingly.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 1.0GHz-5.0GHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 1.0GHz -5.0GHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

The E.U.T. was replaced by a substitution antenna (dipole 30MHz-1GHz, Horn
Antenna above 1GHz) driven by a signal generator. The height was readjusted for
maximum reading. The signal generator level was adjusted to obtain the same
reading on the EMI receiver as in step (a).
The signals observed in step (a) were converted to radiated power using:

Pd(dBm) = P4(dBm) — Cable Loss (dB) + Substitution Antenna Gain (dBd)
P4 = Dipole equivalent power (result).
Py = Signal generator output level.
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A Peak detector was used for this test.
The test was performed in 3 operation frequencies: low, mid and high.
Testing was performed when the RF port was connected to 50 Q termination.
The table below describe only results with the highest radiation.
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The power of any emission outside of the authorized operating frequency ranges
must be attenuated more than 30dBc.

8.4 Test Results
Carrier Antenna | Maximum Signal Cable Antenna Effective
ch Freq. Generator RF . Radiated Limit | Margin
annel Pol. Peak Level Loss Gain
Output Power Level
(MH2) (MH2z) (V/IH) (dBuv/m) (dBm) (dB) (dBd) (dBm) (dBm) (dB)
1350.037 Vv 49.6 -50.0 0.5 7.1 -43.4 -10.0 -334
450.0125
1350.037 H 50.1 -51.3 0.5 7.1 -44.7 -10.0 -34.7
1380.037 Vv 50.3 -50.0 0.5 7.1 -43.4 -10.0 -334
460.0125
1380.037 H 50.2 -51.3 0.5 7.1 -44.7 -10.0 -34.7
1409.96 Vv 50.5 -49.5 0.5 7.1 -42.9 -10.0 -32.9
469.9875
1409.96 H 50.7 -50.8 05 7.1 -44.2 -10.0 -34.2
Figure 28 Spurious Radiated Emission, New
JUDGEMENT: Passed by 32.9dB

The E.U.T met the requirements of the FCC, Part 27, Subpart C, Section 27.53 (h)
specifications.

Test Report E183320.00

FCC ACC M Ver 1.1 05May 2000

Mottech Water Solutions Ltd.

Page 24 of 32




‘\\Illll'.-,.,
ST
' ISRAELTESTING LABORMORIES U’ih
,/‘:ﬁﬁ\;\\‘\\‘\\ TESTING Cert No.1152.01
8.5 Test Instrumentation Used, Radiated Measurements
Calibration
Instrument Manufacturer Model Serial . .
Number Last Calibration Next Calibration
Date Due
EMI Receiver HP 8542E 3906A00276 February 19, 2018 February 19, 2019
RF Filter Section HP 85420E 3705A00248 February 19, 2018 February 19, 2019
EMI Receiver R&S ESCI7 100724 February 19, 2018 February 19, 2019
Spectrum Analyzer | pp 8593EM 3536A00120ADI | February 20, 2018 February 20, 2019
Active Loop EMCO 6502 9506-2950 October 19, 2017 October 19, 2018
Antenna
.. March 24, 2016 May 31, 2018
Antenna Biconical | EmCO 3110B 9912-3337 May 31, 2018 May 31, 2019
Antenna Log April 23, 2016 May 31, 2018
May 31, 2018 May 31, 2019
Horn Antenna
May 19, 2015 May 19, 2018
1G-18G ETS 3115 29845 May 31. 2018 May 31. 2019
Horn Antenna ARA SWH-28 1007 December 13, 2017 | December 13, 2020
18G-26G
Low Noise Narda LNA-DBS-
Amplifier 0411N313 013 October 1, 2017 October 1, 2018
Low Noise Sophia
Amplifier Wﬁdess LNA28-B | 232 October 1, 2017 October 1, 2018
Semi Anechoic ETS s81 SL 11643 NCR NCR
Civil Chamber
Antenna Mast ETS 2070-2 - NCR NCR
Turntable ETS 2087 - NCR NCR
Mast & Table
Controller ETS/EMCO | 2090 9608-1456 NCR NCR

Test Report E183320.00

FCC ACC M Ver 1.1 05May 2000

Figure 29 Test Equipment Used

Mottech Water Solutions Ltd.

Page 25 of 32




\\\“I“"l’.«
\__/

7\ ~———---" (ACCREDITED)

TESTING Cert No.1152.01
/’-‘Jl il 11\.\‘\

1) !”,
\0\

g“

ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

\\\"‘

9. APPENDIX A - CORRECTION FACTORS

9.1 Correction factors for RF OATS Cable 35m
ITL #1911
Frequency Ref&cable loss Ref loss Cable loss
(MHz) (dBm) (dBm) (dB)
1.00 0.7 0.2 0.5
10.00 1.3 0.3 1
20.00 1.7 0.3 1.34
30.00 2.0 0.5 1.5
50.00 2.3 0.5 1.83
100.00 3.0 0.3 2.67
150.00 3.7 0.5 3.17
200.00 43 0.5 3.83
250.00 4.5 0.3 4.17
300.00 5.0 0.5 4.5
350.00 5.7 0.5 5.17
400.00 6.0 0.5 5.5
450.00 6.5 0.7 5.83
500.00 6.8 0.5 6.33
550.00 7.2 0.5 6.67
600.00 7.5 0.7 6.83
650.00 7.7 0.5 7.17
700.00 8.3 0.7 7.66
750.00 8.5 0.7 7.83
800.00 8.8 0.7 8.16
850.00 9.0 0.5 8.5
900.00 9.5 0.7 8.83
950.00 9.7 0.8 8.84
1000.00 9.7 0.7 9
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9.2 Correction factor for RF CABLE for Semi Anechoic Chamber

ITL #1841
FREQ LOSS
(MHz) (dB)
1000.0 15
2000.0 2.1
3000.0 2.7
4000.0 3.1
5000.0 35
6000.0 4.1
7000.0 4.6
8000.0 4.9
9000.0 5.7
10000.0 5.7
11000.0 6.1
12000.0 6.1
13000.0 6.2
14000.0 6.7
15000.0 7.4
16000.0 7.5
17000.0 7.9
18000.0 8.1
19000.0 8.8
20000.0 9.1
NOTES:

1. The cable is manufactured by Commscope

2. The cable type is 0623 WBC-400, serial # G020132 and

10m long
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ITL # 1075:
f(MHz) MAF(dBs/m) AF(dB/m)
0.01 -33.1 18.4
0.02 -37.2 14.3
0.03 -38.2 13.3
0.05 -39.8 11.7
0.1 -40.1 114
0.2 -40.3 11.2
0.3 -40.3 11.2
0.5 -40.3 11.2
0.7 -40.3 11.2
1 -40.1 114
2 -40 11.5
3 -40 115
4 -40.1 114
5 -40.2 11.3
6 -40.4 111
7 -40.4 11.1
8 -40.4 11.1
9 -40.5 11
10 -40.5 11
20 -41.5 10
30 -43.5 8
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9.4 Correction factors forbiconical antenna — ITL # 1356

Frequency ITL 1356 AF

[MHz] [dB/m]
30 13.00
35 10.89
40 10.59
45 10.63
50 10.12
60 9.26
70 7.74
80 6.63
90 8.23
100 11.12
120 13.16
140 13.07
160 14.80
180 16.95
200 17.17
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9.5 Correction factors forlog periodic antenna — ITL # 1349

Frequency ITL 1349 AF
[MHZ] [dB/m]
200 11.58
250 12.04
300 14.76
400 15.55
500 17.85
600 18.66
700 20.87
800 21.15
900 22.32
1000 24.22
Test Report E183320.00 Mottech Water Solutions Ltd. Page 30 of 32
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9.6 Correction factors for
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Double —Ridged Waveguide

Horn ANTENNA ITL # 1352
FREQUENCY AFE FREQUENCY AFE
(GHz) (dB/m) (GH2) (dB/m)

0.75 25 9.5 38
1.0 235 10.0 38.5
15 26.0 10.5 38.5
2.0 29.0 11.0 38.5
2.5 275 115 38.5
3.0 30.0 12.0 38.0
35 315 12.5 38.5
40 325 13.0 40.0
45 32.5 135 41.0
5.0 33.0 14.0 40.0
5.5 35.0 145 39.0
6.0 36.5 15.0 38.0
6.5 36.5 15.5 375
7.0 37.5 16.0 375
75 375 16.5 39.0
8.0 375 17.0 40.0
8.5 38.0 175 42.0
9.0 375 18.0 425
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Horn Antenna

Model: SWH-28
at 3 meter range.
ITL #:1353

3 m distance
18000 324
18500 320
18000 32.3
19500 32.4
20000 323
20500 T 928
21000 328
21500 32.7
22000 33.1
22500 33.0
23000 331
23500 338
24000¢ 33.5
24500 23.5
25000 33.8
25500 0.9
26000 42
26500 4.7

_ " “The antenna factor shall be added to receiver reading in dBpV to obtain field strength in dBuVim,
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