‘\\II|II’;,_,
S:\\\:_'J/f’l/o i
SN
g ————— =

' ISRAEL TESTING LABORATORIES
] i ’ E Global Certifications You Can Trust :;//:/“\%6 m
. ’I/ . \&

” ~
/) AR \\\\ TESTING Cert No.1152.01

DATE: 09 October 2012

|.T.L. (PRODUCT TESTING) LTD.
FCC Radio Test Report

for

Israel Wireless Devices
Equipment under test:

Wireless Sensor

W/SC420-915

Written by:

I. Smilansky, Documentation

Y P

Approved by: /
A. Sharabi, Test Engineer

Approved by: [,«’ I{
‘. Réz, EMC Laboratory Manager

This report must not be reproduced, except in full, without the written
permission of I.T.L. (Product Testing) Ltd.

This report relates only to items tested.

Test Report E120610.01 Israel Wireless Devices Page 1 of 52

FCC ACC M Ver 1.2 28 February 2011



Wy,

(T P eLTESTIHG LsORTORES =

'E:://”:_':““\m? |ACCREDITEB|

<
”. ~ TESTING Cert No.1152.01
:4“” 1 n\\‘\‘

Measurement/Technical Report for
Israel Wireless Devices

Wireless Sensor

W/SC420-915
FCC ID: PPRW-SC420

This report concerns: Original Grant: X
Class | Change:
Class Il Change:

Equipment type: Frequency Hopping Spread Spectrum

Limits used:
47CFR15 Section 15.247

Measurement procedures used are FCC Public Notice DA-00-705 and
ANSI C63.4: 2003.

Application for Certification Applicant for this device:
prepared by: (different from "prepared by")

Ishaishou Raz Shimon Zigdon

ITL (Product Testing) Ltd. Israel Wireless Devices

Kfar Bin Nun 10 Dizingof St.

D.N. Shimshon 99780 Netanya, 42405

Israel Israel

e-mail Sraz@itl.co.il Tel:  +972- 52 - 485 - 1020

e-mail: shimon.zigdon@iwd.co.il

Test Report E120610.01 Israel Wireless Devices Page 2 of 52

FCC ACC M Ver 1.2 28 February 2011



TR [SRAELTE
e I l ' Global Certifi

STING LABORATORIES

TABLE OF CONTENTS

1. GENERAL INFORMATION
1.1 Administrative INformation...........ccuuueiiiiiiiii e
1.2 List Of ACCIEditatioNS .......cooeiiiiiieiiiiiee ittt
1.3 Product DESCHPLION ...ttt e e e e e e e e
7 A IY=TS3 1Y 1= 1 oo [o] oo | PSR
1.3.3.3  TESEFACHILY ...eeiiiieiieeee e
1.5 Measurement UNCEIAINTY ........cccccvuriiireeeisiiiiieieee e e s sssieteeee e e e s s snnrnneeeeeeesesnnnens
2. SYSTEM TEST CONFIGURATION
2.1 JUSHFICALION ...ttt
2.2 EUT EXErCiSE SOtWAIE ........ueiiiiiiiiiiiiiiie ettt
2.3 SPECIAI ACCESSOMES .oeeeiiiieiiiieieee e e s eie et e e e e s s st e e e e e e s e snatarreeaeeesessnreneeeeeeeanns
2.4 Equipment MOdIfiICAtIONS .........coiiiiiiiiiiiiiie e
2.5 Configuration of Tested SYSIEM ......cc.uviiiiieei i
RADIATED MEASUREMENT TEST SET-UP PHOTOS
4, 20DB MINIMUM BANDWIDTH
4.1 TeSt SPECIfICAION ...
A = o (0T =o [0 = S
4.3 TESERESUILS. ..o e e e e e e
4.4  Test Equipment Used, 20 dB Minimum Bandwidth ..............cccccvveveeinniiininnnen.
5. NUMBER OF HOPPING FREQUENCIES
5.1 TeSt SPECIfICALION ....uvviieiie i
5.2 TESEPIOCEAUIE ... ...ttt e et e e e e e e e e eeaeas
5.3 TSt RESUIS ..ot
5.4  Test Equipment Used, Number of Hopping Frequencies............ccccccoeviuiinnenn.
6. CHANNEL FREQUENCY SEPARATION
6.1  TeSt SPECIFICALION ....eeiii ittt e e
22 =TS A o] o o7 =To 11 SRR
6.3 TESERESUILS. ...t e e e a e e
6.4 Test Equipment Used, Channel Frequency Separation TesSt...........ccccveeeenn.
7. RADIATED MAXIMUM POWER OUTPUT
7.1 TeSt SPECIHICALION .....veiiiiiiiii e e e
7.2 TESEPIOCEUUIE ....oeeiiiieee ettt e e e e s st e e e e e e s e rannbeeeeaaeeeaans
7.3 TESLRESUIS ...
7.4  Test Equipment Used, Radiated Maximum Power OUtpUL............occcvvveeeeeennn.
8. DWELL TIME ON EACH CHANNEL
8.1  TeSt SPECIfICALION .....uueiiiiiiiiiiee e
8.2 TESEPIOCEAUIE .....ceiiiiiiie ittt as
8.3 TeSE RESUIS...cc i
8.4 Test Equipment Used, Dwell Time on Each Channel ...........ccccccceeeeevvinvinennn.
9. BAND EDGE
Lo T =T o] o To =T [ - S
9.2 TeSE RESUIS ..o
9.3 Test Equipment Used, Band Edge Spectrum..........ccccccveeevviiiiiiineeeeeeesciiieeen
10. SPURIOUS RADIATED EMISSION, 9 KHZ — 30 MHZ
10.1 Test SPECITICALION . .ccciieeiieiie e e e e e e e e e
10.2 TSt PrOCEUUIE ...cciiii ettt e e e e e e e e e e aneeeee
10.3  TESERESUIS....eiiiiitiiie ettt st
10.4 Field Strength CalCulation ............c..ueiiiiiiiiiiiee e
10.5 Test Equipment Used, Spurious Radiated Emission 9 kHz — 30 MHz............
Test Report E120610.01 Israel Wireless Devices Page 3 of 52

FCC ACC M Ver 1.2 28 February 2011



ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

11. SPURIOUS RADIATED EMISSION 30 MHZ — 10 GHZ 41
11.1 Test SPECITICALION . .ccci ittt e e e e e e e e 41
O =TSy o (o To = [ (T 41
TG T =TSy D T | = SR 42
11.4 Field Strength Calculation 30 — 1000 MHZ ........ccoiiiiiiiiiiiiiiieee e 45
11.5 Test Equipment Used, Spurious Radiated Emission 30 MHz — 10 GHz......... 46
12.  ANTENNA GAIN/INFORMATION 47
13. R.F EXPOSURE/SAFETY 48
14. APPENDIX A - CORRECTION FACTORS 49
14.1 Correction factors for CABLE .........uuueiiiiieieeeeee e e e eeaens 49
14.2 Correction factors for Bilog ANTENNA ... 50
14.3 Correction factors for HOrn ANTENNA........couiiiiiiii e eeeaens 51
14.4 Correction factors for ACTIVE LOOP ANTENNA ..o 52
Test Report E120610.01 Israel Wireless Devices Page 4 of 52

FCC ACC M Ver 1.2 28 February 2011



11

Test Report E120610.01

[ I' ISRAELTESTING LABORATORIES

1. General Information

Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

Equipment Model No.:

Equipment Serial No.:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

FCC ACC M Ver 1.2 28 February 2011

Israel Wireless Devices
10 Dizingof St.
Netanya

42405

Israel

Tel: +972-52-485-1020

Shimon Zigdon

Wireless Sensor

W/SC420-915

Not designated

13.8.2012

13.8.2012

15.8.2012

[.T.L (Product Testing) Ltd.

Kfar Bin Nun,
ISRAEL 99780

47CFR15 Section 15.247
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1.2

List of Accreditations

The EMC laboratory of I.T.L. is accredited by the following bodies:

1.

2.

3.

The American Association for Laboratory Accreditation (A2LA)
(U.S.A)), Certificate No. 1152.01.

The Federal Communications Commission (FCC) (U.S.A)),
Registration No. 90715.

The Israel Ministry of the Environment (Israel),

Registration No. 1104/01.

The Voluntary Control Council for Interference by Information
Technology Equipment (VCCI) (Japan),

Registration Numbers: C-1350, R-1285.

Industry Canada (Canada), IC File No.: 46405-4025;

Site No. IC 4025B-1.

TUV Product Services, England, ASLLAS No. 97201.

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.

Test Report E120610.01 Israel Wireless Devices

FCC ACC M Ver 1.2 28 February 2011
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1.3 Product Description

The EUT is a component in a Wireless Sensor Network of Industrial Automation
system. The EUT is a battery powered wireless transceiver which comprises an
interface to a standard, current loop, industrial sensor. The EUT wakes-up
periodically, sample an attached sensor and transmits the sampled reading to a
central data collector. The EUT operates in 915MHz ISM band. The EUT
modulation is GFSK, 50kbps, Frequency Hopping (spread over 50 channels)
with a channel spacing of 0.13MHz

1.4 Test Methodology

Radiated testing was performed according to the procedures in FCC Public
Notice DA 00-705 and ANSI C63.4: 2003. Radiated testing was performed at an
antenna to EUT distance of 3 meters.

1.3.3.3 Test Facility

The radiated emissions tests were performed at . T.L.’s testing facility at Lod,
Israel. This site is a FCC listed test laboratory (FCC Registration

No. 861911, date of listing June 30, 2010).

I.T.L.’s EMC Laboratory is also accredited by A2LA, certificate No. 1152.01.

1.5 Measurement Uncertainty

Radiated Emission

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

Expanded Uncertainty (95% Confidence, K=2):

+4.96 dB

Test Report E120610.01 Israel Wireless Devices Page 7 of 52
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2. System Test Configuration

2.1 Justification

Unit was tested in a typical wall mounted orientation, same as installation
position, transmitting from internal antenna at the max power at 3 different
channels. Modulated GFSK 50Kbps Data Rate.

2.2 EUT Exercise Software

The EUT was tested when programmed with the formal, commercially released
firmware, configured to transmit periodically at maximum transmission rate.

2.3 Special Accessories

No special accessories were needed in order to achieve compliance.
2.4 Equipment Modifications

No modifications were needed in order to achieve compliance

2.5 Configuration of Tested System

Dry Contact

Figure 1. Configuration of Tested System

Test Report E120610.01 Israel Wireless Devices Page 8 of 52
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3. Radiated Measurement Test Set-up
Photos

Figure 3. Radiated Emission Test
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4. 20dB Minimum Bandwidth

4.1 Test Specification

F.C.C. Part 15, Subpart C: 15.247(a)(2)

4.2 Test procedure

The E.U.T was placed on a non-metallic table, 0.8 meters above the ground
plane, on a remote-controlled turntable in the OATS. The test distance was 3
meters.

The transmitter unit operated with normal modulation. The spectrum analyzer
was set to 10 kHz resolution BW. The spectrum bandwidth of the transmitter
unit was measured and recorded. The test was performed to measure the
transmitter occupied bandwidth. The EUT was set up as shown in Figure 1, and
its proper operation was checked. The transmitter occupied bandwidth was
measured with the EMI receiver as frequency delta between reference points on
modulation envelope.

The E.U.T. was tested at Low, Mid and High channels

4.3 Test Results

Operation Bandwidth Specification
Frequency Reading
(MH2z) (KHz) (KHz2)
912.74 101.8 <250
915.98 92.4 <250
919.09 99.4 <250

Figure 4 — 20 dB Minimum Bandwidth Test Results Table

JUDGEMENT: Passed

For additional information see Figure 5 to Figure 7.

TEST PERSONNEL:

Tester Signature: Date: 09.09.12

/oy S—
[ a—

Typed/Printed Name: A Sharabi
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®

RBW 10 kHz

Att 10 dB VBW 30 kHz M1[1] -46.17 dBm
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Figure 5. — 912.75 MHz
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®

RBW 10 kHz
Att 10dB VBW 30 kHz M1[1] -41.47 dBm
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Date: 14.2AU0G.2012
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®

RBW 10 kHz
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4.4 Test Equipment Used, 20 dB Minimum Bandwidth
Instrument Manufacturer Model Serial Number Last ngtk;ratlon Period
Spectrum Rodhe & FSL6 100194 October 10,2011 | 1 Year
Analyzer Schwarz
Biconilog EMCO 3142B 1250 June 24, 2012 1 Year
Antenna
Antenna Mast ETS 2070-2 9608-1497 N/A N/A
Turntable ETS 2087 - N/A N/A
Mast &
Turntable ETS/EMCO 2090 9608-1456 N/A N/A
Controller

Test Report E120610.01

FCC ACC M Ver 1.2 28 February 2011
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5.  Number of Hopping Frequencies

5.1 Test Specification
F.C.C., Part 15, Subpart C Section 15.247(a)(1)(i)

5.2 Test Procedure

The E.U.T. was set to hopping mode.
The spectrum analyzer was set to the following parameters:

Band of Operation: 902-928 MHz
RBW: 30 kHz

VBW: 100 kHz

Detector Function: Peak

Trace: Maximum Hold

53 Test Results

Number of Specification
Hopping
Frequencies

50 >=50

Figure 9 Number of Hopping Frequencies Test Results Table

JUDGEMENT: Passed

For additional information see Figure 10 to Figure 16.

TEST PERSONNEL:

Tester Signature: ___~ or Date: 09.09.12
Typed/Printed Name: A. Sharabi
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10 dB VBW 100 kHz

Ref -14.00 dBm SWT 2.5ms
| Aty A AN AN L} ot Jp\

e S VL WA LWL
—40dBr|n/ W Y v V v W
Al ]
Al

e

-70 dBm

-80 dBm

-90 dBm

-100 dBm

-110 dBm
]

Start 912.5 MHz Stop 913.5 MHz

Date: 14.2U0G.2012 11:11:11

Figure 10. Number of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10dB VBW 100 kHz
Ref -10.00 dBm SWT 2.5ms
O Lo LATY S (TN
1Pk nﬁﬁ I | figfly J
PRTAME NS W LV
T I I
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBT
-100 dTm
CF 914.0 MHz Span 1.0 MHz

Date: 14.aA0G.2012 11:31:28

Figure 11. Number Of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10 dB VBW 100 kHz
Ref -10.00 dBm SWT 2.5nms
1Pk | I'nir'\ ﬂ(\/\ P ﬂlrm W /\A(\
VIE LV TTT N
T I M
il \I[ U\\/“ !
-40 dBr|n
-50 dBr|n
-60 dBm
-70 dBm
-80 dBm
-90 dBr|n
-100 dBm
CF 915.0 MHz Span 1.0 MHz

Date: 14.2U0G.2012 11:34:39

Figure 12. Number Of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10dB VBW 100 kHz
Ref -10.00 dBm SWT 2.5ms
1Pk | L8 ! M‘ﬂ\ MM N /AN N
i TITPURY VR RY Y.
0 dBm (\n { $
AL A
-40 dBr|r.v
-50 dBr|n
-60 dBm
-70 dBm
-80 dBm
-90 dBm
-100 dTm
CF 916.0 MHz Span 1.0 MHz

Date: 14.aA0G.2012 11:58:53

Figure 13. Number Of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10 dB VBW 100 kHz
Ref -10.00 dBm SWT 2.5ms
ek fify £ AW o A Y W\ ﬂ"Um‘\ﬁ
A LA A S LY
-30 Br|r. HJ JIIU J i W I.I“Iﬂllll\fI r Ir
-40 dBr|n
-50 dBr|n
-60 dBm
-70 dBm
-80 dBm
-90 dBr|n
-100 dBm
CF 917.0 MHz Span 1.0 MHz

Date: 14.2U0G.2012 12:04:47

Figure 14. Number Of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
@ RBW 30 kHz
Att 10dB VBW 100 kHz D1[1] 1.73 dB
Ref -10.00 dBm SWT 2.5ms 119.800000000 kHz
M1[1] M1 D1-17.02 dBm

1Pk
Max

B TMITILTRYSVIRTE

rf N v W

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 918.0 MHz Span 1.0 MHz

Date: 14.A0G.2012 12:11:55

Figure 15. Number Of Channels
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Number of Hopping Frequencies

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
RBW 30 kHz
Att 10dB VBW 100 kHz D1[1] 0.00 dB
Ref -10.00 dBm SWT 2.5ms 0.000000000 Hz

| M1[1] -34.67 dBm

. N AN ek A e 918.500000000 MHz

YRy w\“\

60 dB,|“ Mm JJ fla_ b/
'L w U m\d "lljlulll

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 919.0 MHz Span 1.0 MHz

Date: 14.aA0G.2012 12:16:03

Figure 16. Number Of Channels
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5.4 Test Equipment Used, Number of Hopping Frequencies
Instrument | Manufacturer Model Serial Number Last ngtkératlon Period
Spectrum Rodne & FSL6 100194 | October 10,2011 | 1 Year
Analyzer Schwarz

Test Report E120610.01

FCC ACC M Ver 1.2 28 February 2011

Figure 17 Test Equipment Used
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6. Channel Frequency Separation

6.1 Test Specification
Specification: FCC Part 15, Subpart C, 15.247(a) (1)

6.2 Test procedure

The E.U.T. was set to hopping mode.
The spectrum analyzer was set to the following parameters:
RBW: 30 kHz
VBW: 100 kHz
Detector Function: Peak
Trace: Maximum Hold
The marker delta function to determine the separation between the peaks of the
adjacent channels was used.

6.3 Test Results

Channel Specification Margin
Frequency
Separation
(kHz) (kHz) (kHz)
119.8 >100 19.8

Figure 18 Channel Frequency Separation Test Results Table

JUDGEMENT: Passed by 19.8 kHz
For additional information see Figure 19.
TEST PERSONNEL:

Tester Signature: i/--'_'"; e — Date: 09.09.12
Typed/Printed Name: A. Sharabi
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Channel Frequency Separation

E.U.T Description ~ Wireless Sensor

Type W/SC420-915
Serial Number: Not designated
@ RBW 30 kHz
Att 10 dB VBW 100 kHz D1[1] 1.73 dB
Ref -10.00 dBm SWT 2.5ms 119.800000000 kHz
M1[1] M1 D1-17.02 dBm
1Pk
Max

B YHLT f“""”n\ YELIRTR

K N v W

f

-70 dBm

-80 dBm

-90 dBm

-100 dBm

CF 918.0 MHz Span 1.0 MHz

Date: 14.AUG.2012 12:11:55

Figure 19. Channel Frequency Separation
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6.4 Test Equipment Used, Channel Frequency Separation Test

Instrument | Manufacturer Model Serial Number Last Cgel;tl;ratlon Period
Spectrum Rodhe & FSL6 100194 | October 10,2011 | 1 Year
Analyzer Schwarz

Figure 20 Test Equipment Used
Test Report E120610.01 Israel Wireless Devices Page 26 of 52
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7. Radiated Maximum Power Output

7.1 Test Specification

F.C.C. Part 15, Subpart C: 15.247(b)(2)

7.2 Test procedure

The E.U.T was placed on a non-metallic table, 0.8 meters above the ground plane,
on a remote-controlled turntable in the OATS. The test distance was 3 meters.

The transmitter unit operated with normal modulation. The EMI receiver was set to
100 kHz resolution BW. The EUT was set up as shown in Figure 1, and its proper
operation was checked.

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

The worst case emission were measured vertically

Radiated output power levels were measured at selected operation frequencies and
the results were converted to power level according to the formula as shown below:
— (EV/m x d)z

e L
(30xG)

The E.U.T. was tested at the Low, Mid and High channels with modulation.

Test Report E120610.01 Israel Wireless Devices Page 27 of 52
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7.3 Test Results

Frequency E E Antenna | Antenna | Calculated | Limit | Margin

Gain Distance Results
(MHz) (dbpuV/m | (VIm) (dBi) (m) (mW) (mW) | (mW)
912.74 103.25 0.145 0 3 6.3 1000 | -993.7
915.97 103.40 0.148 0 3 6.6 1000 | -993.4
919.08 103.05 0.142 0 3 6.0 1000 | -994.0

Figure 21 Radiated Power Output Test Results Table

JUDGEMENT: Passed by 993.4 mW

For additional information see Figure 22 to Figure 24.

TEST PERSONNEL:

Tester Signature:

/7

2 77
7

{ /

X

Typed/Printed Name: A. Sharabi

Test Report E120610.01

FCC ACC M Ver 1.2 28 February 2011

Date: 09.09.12
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14:52:142 14 AUG 2812
MR 912.785 MH=z
REF 1i@.@ deEpWV AT 28 dB 1832 .25 dEpV

FPEAK

VA SB
SC FC
ACORE

CEMTER 912.735 MH=z SFAM 1.8868 MH=z
#EES BMW 180 kH=z #VEMW 388 kH=z SHP ZB.8 msec

Figure 22 — 912.74 MHz - Horizontal

15:84:22 14 AlUG 2812

MR 915.958 HMH=z
REF 1i@.@ deEpWV AT 28 dB i@83 .48 deEpV
FEAK - - - : : : - -
LOG

MA SB
SC FC
ACORE

CEHMTER 915.978 MH=z SFPAM 1 .080 MH=z
#RES BM 108 kH=z #VEW 388 kH=z SWP ZB.8 msec

Figure 23 — 915.97 MHz - Horizontal
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15:@82:58 14 AlUG 2812

REF 1i@.8 dEpV AT 28 dB 183.85 dEpV

FEAK

MA SE
5C FC
ACORR

CEHNTER 919.828 HMH=z SPAH 1.088 MH=z

MER 919 .847 MH=z

#RES BW 188 kH=z #WVEBW 3088 kH=z SHF 2ZB.8 msec

Figure 24 — 919.08 MHz - Horizontal
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7.4 Test Equipment Used, Radiated Maximum Power Output
Instrument Manufacturer Model Serial Number Last ngtk;ratlon Period
EMC Analyzer HP HP8593 3536A00120ADI | February 28,2012 | 1 Year
Horn Antenna ETS 3115 6142 March 14, 2012 1 Year
Antenna Mast ETS 2070-2 9608-1497 N/A N/A
Turntable ETS 2087 - N/A N/A
Mast &
Turntable ETS/EMCO 2090 9608-1456 N/A N/A
Controller

Test Report E120610.01

FCC ACC M Ver 1.2 28 February 2011

Figure 25 Test Equipment Used
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8. Dwell Time on Each Channel

8.1 Test Specification
FCC Part 15, Section 15.247(a)(2)(i)

8.2 Test Procedure

The E.U.T. was tested in radiated mode using the substitution antenna. The
spectrum analyzer was set to 100 kHz VBW .

The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 20 seconds

8.3 Test Results
The E.U.T met the requirements of the FCC Part 15, Section 15.247(a)(1)(i).

Additional information of the results is given in Figure 26 to Figure 27.

JUDGEMENT: Passed
TEST PERSONNEL: 2 7
Tester Signature: ____/ /2 —— Date: 09.09.12

Typed/Printed Name: A. Sharabi
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RBW 30 kHz

Att 10 dB VBW 100 kHz M1[1] -39.47 dBm

Ref -10.00 dBm SWT 20s 3.200000000 s
1Pk |
View 20 dBm

-30 dBm

| M1

-40 dBrm—F

-50 dBr|n

-60 dBm

-70 dBm

u ||“ bbb A A o sl Mol st ol s

-90 dBm

-100 dTm

CF 919.0918 MH=z 2.0 5/

Date: 14.A0G.2012

Figure 26 — Transmission Within 20 sec
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RBW 30 kHz
Att 10dB VBW 100 kHz M1i[1] -32.19 dBm
Ref -10.00 dBm SWT 100ms 50.000000000 ms
| D1[1] -0.01 dB
3.400000000 ms
1_Pk -20 dBm
View
-30 dBm Min,
| l\ 'y
-40 dBr|r. EUT I/
-50 dBm
-60 dBm pr
L1
-70 dBm , ( Controller response not tested
Ll JWJ ™
kil TP T Y o YONTN YT, b pusaboallf
-90 dBr|"n
-100 dBm
CF 919.0918 MHz 10.0 ms/

Date: 14.2UG.2012 12:25:40

Figure 27 — Burst duration within 20sec
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8.4 Test Equipment Used, Dwell Time on Each Channel
Instrument | Manufacturer Model Serial Number Last ngtkératlon Period
Spectrum Rodhe & FSL6 100194 | October 10,2011 | 1 Year
Analyzer Schwarz
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Figure 28 Test Equipment Used
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Band Edge

[In Accordance with section 15.247(d)]

9.1 Test procedure

The E.U.T was placed on a non-metallic table, 0.8 meters above the ground plane,
on a remote-controlled turntable in the OATS. The test distance was 3 meters.

The transmitter unit operated with normal modulation. The EMI receiver was set to
100 kHz resolution BW. The EUT was set up as shown in Figure 1, and its proper

operation was checked.

The EMI receiver was adjusted to the transmission channel at the maximum
radiated level. The display line was set to 20 dBc and the EMC analyzer was set to
the band edge frequencies.

The E.U.T. was tested at the lower and the upper channels.

9.2 Test Results

Operation Band Edge Spectrum Specification
Frequency Frequency Level
(MHz) (MHz) (dBuVv/m) (dBuVv/m)
912.74 912.38 81.2 83.0
919.08 919.58 83.0 83.0

JUDGEMENT:

Passed.

For additional information see Figure 30 to Figure 31.

TEST PERSONNEL:

Tester Signature: [l —

Typed/Printed Name: A. Sharabi
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Figure 29 Band Edge Test results table

Date: 09.09.12

Page 36 of 52



| ISRAELTESTING LABORATORIES

14:57:38 14 AUG 2012
MKR 912.3282 MH=z
REF 1i@.8 dEpV AT 28 dB 21.19 deEpVY

FERAEK

LOG
i@
dB/

oo
mowr
@

MAa SB
SCOFC
ACORR

CENTER 912.73 MH=z SFAM 28 .80 MH=z
#FEES BM 100 kH=z #YEMW 288 kH=z SWP ZB.8 msec

Figure 30 — 912.74 MHz

15:11:88 14 AUG 281z
MKR 919.58 MH=z
REF 1i@.8 dBEpWY AT 28 dB 22.89 dEpV

FEAK

LOG
i@
dB

[= B
mwr
=

I =
Loy Jom
AT
Ao m

CEHTER 919.8%2 MH=z SPAM 26 .88 MH=z
#FEES BW 180 kH=z #VEMW 388 kH=z SHP 2B8.8 msec

Figure 31 — 919.08 MHz
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9.3 Test Equipment Used, Band Edge Spectrum.

Instrument Manufacturer Model Serial Number Last ngtk;ratlon Period
EMC Analyzer HP HP8593 3536A00120ADI | February 28,2012 | 1 Year
Horn Antenna ETS 3115 6142 March 14, 2012 1 Year
Antenna Mast ETS 2070-2 9608-1497 N/A N/A

Turntable ETS 2087 - N/A N/A
Mast &

Turntable ETS/EMCO 2090 9608-1456 N/A N/A

Controller

Test Report E120610.01

FCC ACC M Ver 1.2 28 February 2011

Figure 32 Test Equipment Used
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10. Spurious Radiated Emission,
9 kHz — 30 MHz

10.1 Test Specification
9 kHz-30 MHz, FCC, Part 15, Subpart C, Section 209

10.2 Test Procedure

The E.U.T. operation mode and test set-up are as described in Section 3.

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 configuration tested is shown in Figure 3.1.

The frequency range 9 kHz-30 MHz was scanned.

The emissions were measured using a computerized EMI receiver complying to
CISPR 16 requirements. The specification limits and applicable correction
factors are loaded to the receiver via a 3.5" floppy disk.

In the frequency range 9 kHz-30MHz, the loop antenna was rotated on its
vertical axis. The antenna height (center of loop) was 1 meter at a distance of 3
meters.

The E.U.T. was operated at the frequencies of 912.74, 916.00, and 919.09 MHz.
These frequencies were measured using a peak detector.

10.3 Test Results
JUDGEMENT: Passed

The EUT met the requirements of the F.C.C. Part 15, Subpart C, Section 209
specification.

The results for all three channels were the same.
No signals were detected in the frequency range of 9 kHz — 30 MHz.

TEST PERSONNEL: -
Tester Signature: P s S Date: 09.09.12
Typed/Printed Name: A. Sharabi
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10.4  Field Strength Calculation
The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors" data disk, using the following equation:
FS = RA + AF + CF
FS: Field Strength [dBuv/m]
RA: Receiver Amplitude [dBuv]
AF: Receiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]
Example: FS = 30.7 dBuV (RA) + 14.0 dB (AF) + 0.9 dB (CF) = 45.6 dBuV
No external pre-amplifiers are used.
10.5 Test Equipment Used, Spurious Radiated Emission 9 kHz — 30 MHz
Instrument | Manufacturer Model Serial Number Last ngttératlon Period
EMC Analyzer HP HP8593 3536A00120ADI | February 28,2012 | 1 Year
Active Loop
EMCO 6502 9506-2950 October 19, 2011 1 Year
Antenna
Antenna Mast ETS 2070-2 9608-1497 N/A N/A
Turntable ETS 2087 - N/A N/A
Mast &
Turntable ETS/EMCO 2090 9608-1456 N/A N/A
Controller
Figure 33 Test Equipment Used
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11. Spurious Radiated Emission
30 MHz — 10 GHz

11.1 Test Specification
30 MHz- 10 GHz, F.C.C., Part 15, Subpart C

11.2 Test Procedure

The E.U.T. operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

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 MHz-10 GHz was scanned, and the list of the highest
emissions was verified and updated accordingly.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in
Section 15.209 (a), General Requirements.

The emissions were measured using a computerized EMI receiver complying to
CISPR 16 requirements. The specification limits and applicable correction
factors are loaded to the receiver via a 3.5" floppy disk.

In the frequency range 30-1000 MHz, the readings were maximized by adjusting
the antenna height between 1-4 meters, the turntable azimuth between 0-360°,
and the antenna polarization.

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to
CISPR 16 requirements was used.

In the frequency range 2.9-10.0 GHz, a spectrum analyzer including a low noise
amplifier was used. During average measurements, the IF bandwidth was 1 MHz
and the video bandwidth was 100 Hz. During peak measurements, the IF
bandwidth was 1 MHz and the video bandwidth was 3 MHz.

The test distance was 3 meters.

The readings were maximized by adjusting the antenna height between 1-4
meters, the turntable azimuth between 0-360°, and the antenna polarization.
Verification of the E.U.T emissions was based on the following methods:
turning the E.U.T on and off; using a frequency span less than 10 MHz;
observation of the signal level during turntable rotation. (Background noise is
not affected by the rotation of the E.U.T.)

The E.U.T. was tested in three operating frequencies:
912.74 MHz; 916.0 MHz; 919.09 MHz.
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11.3 Test Data
JUDGEMENT: Passed

The EUT met the requirements of the F.C.C. Part 15, Subpart C, specification.

For the operation frequency 912.74 MHz, the margin between the emission level
and the specification limit is 13.7 in the worst case at the frequency of
1825.50 MHz, horizontal polarization.

For the operation frequency 916.0 MHz, the margin between the emission level
and the specification limit is 13.9 in the worst case at the frequency of
1832.00 MHz, vertical polarization.

For the operation frequency 919.09 MHz, the margin between the emission level
and the specification limit is 13.0 in the worst case at the frequency of
1838.10 MHz, vertical polarization.

TEST PERSONNEL: -
Tester Signature: S — Date: 09.09.12

Typed/Printed Name: A. Sharabi
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Radiated Emission
E.U.T Description  Wireless Sensor

Type W/SC420-915
Serial Number: Not designated

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 30 MHz to 10.0 GHz

Test Distance: 3 meters Detector: Peak
Operation Freq. Polarity Peak Peak Peak
Frequency Reading | Specification | Margin
(MHz) (MHz) (HIV) (dBuv/m) (dB uV/m) (dB)
912.74 1825.50 H 60.3 74.0 -13.7
912.74 1825.50 \% 60.0 74.0 -14.0
912.74 2738.10 H 54.5 74.0 -19.5
912.74 2738.10 \% 55.4 74.0 -18.6
916.00 1832.00 H 60.0 74.0 -14.0
916.00 1832.00 \% 60.1 74.0 -13.9
916.00 2748.00 H 53.4 74.0 -20.6
916.00 2748.00 \% 59.1 74.0 -14.9
919.087 1838.10 H 60.2 74.0 -13.8
919.087 1838.10 \% 61.0 74.0 -13.0
919.087 2757.50 H 55.5 74.0 -18.5
919.087 2757.50 \% 54.8 74.0 -19.2

Figure 34. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Reading” includes correction factor.
“Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission

Antenna Polarization: Horizontal/Vertical

E.U.T Description

Type

Serial Number:

Wireless Sensor
W/SC420-915
Not designated

Specification: FCC, Part 15, Subpart C

Test Distance: 3 meters

Frequency range: 30 MHz to 10.0 GHz

Detector: Average

Operation Freq. Polarity Peak Duty Average Average Average
Frequency Reading Cycle Specification Margin
Factor

(MHz) (MHz) (HN)  (dBuv/m) (dB) (dBpV/m) (dB pVv/m) (dB)
912.74 1825.50 H 60.3 -29.3 31.0 54.0 -23.0
912.74 1825.50 60.0 -29.3 30.7 54.0 -23.3
912.74 2738.10 H 545 -29.3 25.2 54.0 -28.8
912.74 2738.10 \% 55.4 -29.3 26.1 54.0 -27.9
916.00 1832.00 H 60.0 -29.3 30.7 54.0 -23.3
916.00 1832.00 \% 60.1 -29.3 30.8 54.0 -23.2
916.00 2748.00 H 53.4 -29.3 24.1 54.0 -29.9
916.00 2748.00 \% 59.1 -29.3 29.8 54.0 -24.2
919.087 1838.10 H 60.2 -29.3 30.9 54.0 -23.1
919.087 1838.10 \% 61.0 -29.3 31.7 54.0 -22.3
919.087 2757.50 H 55.5 -29.3 26.2 54.0 -27.8
919.087 2757.50 \% 54.8 -29.3 25.5 54.0 -28.5

Notes:
Margin refers to the test results obtained minus specified requirement; thus a

Figure 35. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Reading” includes correction factor.
Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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11.4 Field Strength Calculation 30 — 1000 MHz

The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors" data disk, using the following equation:

[dBuv/m] FS = RA + AF + CF

FS: Field Strength [dBuv/m]
RA: Receiver Amplitude [dBuv]
AF: Receiving Antenna Correction Factor [dB/m]

CF: Cable Attenuation Factor [dB]

Example: FS = 30.7 dBpV (RA) + 14.0 dB (AF) + 0.9 dB (CF) = 45.6 dBuV

No external pre-amplifiers are used.
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11.5 Test Equipment Used, Spurious Radiated Emission 30 MHz — 10 GHz
Instrument | Manufacturer Model Serial Number Last ngtt;ratlon Period
EMC Analyzer HP HP8593 3536A00120ADI | February 28,2012 | 1 Year
RF Amplifier HP 8447F 3113A06386 February 28, 2012 | 1 Year
Low Noise DBS LNA-DBS-
e 013 N ber5,2011 | 1Y
Amplifier | MICROWAVE |  0411N313 Ovember ear
Biconilog EMCO 31428 1250 September 05, 2011| 1 Year
Antenna
Horn Antenna ETS 3115 6142 March 14, 2012 1 Year
Antenna Mast ETS 2070-2 9608-1497 N/A N/A
Turntable ETS 2087 - N/A N/A
Mast &
Turntable ETS/EMCO 2090 9608-1456 N/A N/A
Controller
Figure 36 Test Equipment Used
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12. Antenna Gain/Information

The antenna gain is 0dBi.
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13. R.F Exposure/Safety

The typical placement of the E.U.T. is wall or ceiling mounted. The typical distance
between the E.U.T. and the user is 3m.

Calculation of Maximum Permissible Exposure (MPE)
Based on 47CFR1 Section1.1307(b)(1) Requirements

mw
cm?
f mw

FCC Limit at 916.00MHz is: ——=0.611
m 2! 1500 cm?

mw
cm?

(@ FCC Limitat912.74 MHz is: Lz 0.609
1500

FCC Limit at 919.09 MHz is: _r =0.613
1500

Using Table 1 of 47CFR1 Section 1.1310 limit for general population/uncontrolled
exposures, the above levels are an average over 30 minutes.

(b) The power density produced by the E.U.T. is:
s_ PG
47R?
P; = Calculated Transmitted Power (includes Gy)
Gt = Antenna Gain

R = Distance From Transmitter

(¢) The peak power density produced by the E.U.T. is:

Frequency | Pt(mW) | Antenna | Gt R | Sav(mWicm?) | Spec (mW/cm?)
(MHz) type (dBi) | (cm)
912.74 6.3 Internal 0 300 55.7 x 107 0.609
916.00 6.6 Internal 0 300 58.3 x 107 0.611
919.09 6.0 Internal 0 300 53.1 x 107 0.613

(d) The above are below the FCC limit.
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14. APPENDIX A - CORRECTION FACTORS

14.1 Correction factors for CABLE

from EMI receiver
to test antenna
at 3 AND 10 meter range.

FREQUENCY CORRECTION FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MH2) (dB)

30 1.96 700 11.25
35 2.08 800 12.53
40 2.26 900 13.86
45 243 1000 14.86
50 2.59 1200 15.7
55 2.65 1400 17.05
60 2.86 1600 18.2
65 2.96 1800 194
70 3.04 2000 21.3
75 3.27

80 341

85 3.54

90 3.68

95 3.77

100 3.93

110 4.19

120 4.41

130 4.6

140 4.83

150 5.06

160 5.35

170 5.57

180 5.7

190 5.84

200 6.02

250 6.86

300 7.59

350 8.09

400 8.7

450 9.15

500 9.53

550 9.82

600 10.24

650 10.74

NOTES:

1. The cable type is RG-214/U
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14.2  Correction factors for Bilog ANTENNA

Model: 3142

Antenna serial number: 1250

3 meter range

FREQUENCY AFE FREQUENCY AFE

(MHz) (dB/m) (MHz) (dB/m)
30 18.4 1100 o5
40 137 1200 249
50 9.9 1300 26
60 8.1 1400 26.1
70 7.4 1500 271
80 7.2 1600 979
90 75 1700 283
100 8.5 1800 281
120 7.8 1900 285
140 8.5 2000 28.9
160 108
180 104
200 105
250 12.7
300 14.3

400 17
500 18.6
600 19.6
700 211
800 214
900 235

1000 24.3
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14.3 Correction factors for Horn ANTENNA

Model: 3115

Antenna serial number: 6142

3 meter range

Antenna Antenna
FREQUENCY Factor FREQUENCY Factor

(MHz2) (dB/m) (MHz) (dB/m)
1000 23.9 10500 38.4
1500 25.4 11000 385
2000 27.3 11500 30.4
2500 28.5 12000 30.2
3000 30.4 12500 30.4
3500 31.6 13000 40.7
4000 33 14000 421
4500 32.7 15000 401
5000 34.1 16000 38.2
5500 34.5 17000 41.7
6000 34.9 17500 457
6500 35.1 18000 47.7
7000 35.9

7500 37.5

8000 37.6

8500 38.3

9000 38.5

9500 38.1

10000 38.6
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14.4 Correction factors for ACTIVE LOOP ANTENNA

Model 6502
S/N 9506-2950

Magnetic Electric
FREQUENCY Antenna Antenna
Factor Factor
(MHz) (dB) (dB)
.009 -35.1 16.4
.010 -35.7 15.8
.020 -38.5 13.0
.050 -39.6 11.9
.075 -39.8 11.8
.100 -40.0 11.6
150 -40.0 11.5
.250 -40.0 11.6
.500 -40.0 11.5
.750 -40.1 11.5
1.000 -39.9 11.7
2.000 -39.5 12.0
3.000 -39.4 12.1
4.000 -39.7 11.9
5.000 -39.7 11.8
10.000 40.2 11.3
15.000 -40.7 10.8
20.000 -40.5 11.0
25.000 -41.3 10.2
30.000 42.3 9.2
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