SCC Accredited
®

@

LAB
Accrédité CCN ™

Registration No. 440

.
Certification Test Report

CFR 47 FCC Part 90, Subpart |
CFR 47 FCC Part 15, Subpart B
Industry Canada RSS 119, Issue 9
Industry Canada ICES-003, Issue 4

ARAM Systems Ltd.
LDR220A
FCC ID: V4AKLDR220A
|IC: 7610A-LDR220A

Project Code CG-857

(Report CG-857-RA-1-3)
Revision: 3

November 25, 2008

Prepared for: ARAM Systems Ltd.

Author: Deniz Demirci
Senior Wireless / EMC Technologist

Approved by:  Nick Kobrosly
Director of Canadian Operations

Confidentiality Statement: This report and the information contained herein represent the results of testing
articles/products identified and selected by the client. The tests were performed to specifications and/or procedures
approved by the client. National Technical Systems (“NTS”) makes no representations expressed or implied that such
testing fully demonstrates efficiency, performance, reliability, or any other characteristic of the articles being tested, or
similar products. This report should not be relied upon as an endorsement or certification by NTS of the equipment
tested, nor does it represent any statement whatsoever as to its merchantability or fitness of the test article or similar
products for a particular purpose. This document shall not be reproduced except in full without written approval from
National Technical Systems (“NTS”) and the customer.



L] LDR220A
FCC ID: VAKLDR220A
Compliance Test Report IC: 7610A-LDR220A

CG-857-RA-1-3
ARAM Systems Ltd.

Report Summary

Test Facility: | National Technical Systems, Canada
Product Integrity Laboratory

5151-47" Street, N.E.

Calgary Alberta T3J 3R2

Accreditation Numbers: | FCC 101386

IC 3978A-1

Accredited by Standards Council of Canada

Accredited Laboratory No. 440

Conforms with requirements of CAN-P-4D (ISO/IEC 17025)

CLIENTS SERVED: All interested parties
FIELDS OF TESTING: Electrical/Electronic, Mechanical/Physical
ACCREDITATION DATE:: 2002-03-20 VALID TO: 2009-03-20

Applicant: | ARAM Systems Ltd.

7236 10th Street NE
Calgary, AB T2E 8X3
Canada

Phone #: (403) 537-2100
Fax# (403) 537-2101

Customer Representative: | Name: Tim Hladik
Phone #:: (403) 537-2100
Email Address: tim.hladik@aram.com

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Product Integrity Laboratory, 5151-47" Street N.E. Tel: 403-568-6605, Fax: 403-568-6970

Confidential Page 2 of 56 November 25, 2008



L LDR220A
FCC ID: VAKLDR220A
IC: 7610A-LDR220A

CG-857-RA-1-3

ARAM Systems Ltd. Compliance Test Report

Test Summary

= Deviations* from:
c Test/Requirement Applicable Applicable Industry
2 Description FCC Rule Parts Canada Rule Parts
o Base Test NTS
< Standard| Basis | Procedure
. Title 47, PART 90 RSS-119 Issue 9
A | Transmitter Output Power No No No Subpart I, 90.205 54
. . Title 47, PART 90 RSS-Gen Issue 2
B Occupied Bandwidth No No No Subpart I, 90.209 4.6.1
. L Title 47, PART 90 RSS-119 Issue 9
C | Transmitter Emission Mask | No No No Subpart I, 90.210 58 1
D Transmitter Conducted No No No Title 47, PART 90 RSS-119 Issue 9
Spurious Emissions Subpart [, 90.210 5.8.1
E Receiver Conducted No No No Title 47, PART 15 RSS-119 Issue 9
Spurious Emissions Subpart B 15.111 5.1
E Transmitter Radiated No No No Title 47, PART 90 RSS-119 Issue 9
Spurious Emissions Subpart [, 90.210 5.8.1
G Receiver Radiated Spurious No No No Title 47, PART 15 RSS-119 Issue 9
Emissions Subpart B, 15.109 Class B 5.1
H Transmitter Frequency No No No Title 47, PART 90 RSS-119 Issue 9
Stability Subpart I, 90.213 5.3
| Radiated Emissions No No No Title 47, PART 15 ICES-003 Issue 4
(Digital Devices) Subpart B, 15.109 Class A Class A

These tests conducted as per Microlynx ARAM LDR220A Certification Test Plan, version 1.0A are not
indicated as pass fail as The ARAM LDR does not conform to the “typical” narrowband single-channel
requirements for Land Mobile Radio detailed in RSS-119 and FCC Part-90. Certification will need to be
on an “exception” basis as noted in Microlynx Systems Ltd. ARAM LDR220A Certification Support
Document provided with this application
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this document is to describe the tests applied by NTS Canada to demonstrate
compliance of the LDR220A form ARAM systems Ltd. to FCC Title 47, PART 90 and PART 15,
RSS-119 Issue 9 and ICES-003 Issue 4

Tests were conducted per Microlynx ARAM LDR220A Certification Test Plan, version 1.0A as per
deviations noted in NOD-CG-857-001

20 EUT

2.1 DESCRIPTION OF EUT

Name Model Revision Serial Number
Long Distance Radio
EUT LDR220A LDR220A 0 N/A

Classification

TNB-Licensed Non-Broadcast Station transmitter

Size (mm) 305x137x169
Weight (kg) 4.8
Power 24 V SLA battery pack. 4 battery connectors

Current Draw (mA)

253

Frequency Range

217.171592 MHz to 219.829812 MHz

Modulation

BPSK for packet setup,
OQPSK for payload
BPSK at 276.48 kbps
OQPSK at 552.96 kbps

Channel Plan

For any given application all radios operate on the same channel using Time
Division Duplex.

6 channels

Preset 1: 217.171592 MHz,

Preset 2: 217.522678 MHz

Preset 3: 217.873763 MHz,

Preset 4: 219.127641 MHz

Preset 5: 219.478727 MHz

Preset 6: 219.829812 MHz

RF Power Output

2 Watts (33 dBm), 5 Watts (37 dBm)

RF Connector

N Type Female

Antenna

Suitable External antennas

Omni-directional;

Antenex B2003 (3 dB), GAM SS-220

Yagi Antennas;

Antenex YS2165 (9.2 dBd), SINCLAIR SY206EB (9.5 dBd)

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not

referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.

NTS Product Integrity Laboratory, 5151-47" Street N.E. Tel: 403-568-6605, Fax: 403-568-6970

Confidential

Page 6 of 56 November 25, 2008




® LDR220A
AR‘;C;II"’:";E'::E » M FCC ID: VAKLDR220A
y : Compliance Test Report IC: 7610A-LDR220A

The purpose of this radio system is to provide a rugged VHF data link
between various components of the ARAM seismic data acquisition system.
Emphasis is placed on the “Vibroseis” market, where mobile excitation source
equipment needs to be connected with the greater data acquisition network
and the Central Recording Unit (CRU). The actual seismic spread can cover
over 100 square kilometers over many different types of terrain, making the
need for a long distance, (24 km line of sight), radio that is very robust.
General Functional Typically the vibrators operate in groups of 4 , and each vibrator generates
D Py about 125 kbits/sec of information, making the overall payload bandwidth at

escription | ;

east 500 kbits/sec

The amount of data is such that narrow radio channels cannot be used.
Multiple contiguous channels must be combined in order to achieve the data
throughput. To achieve maximum radio range, operation is in the 200 MHz
VHF band.

The nature of the use of the LDR is such that operation in a particular area is
usually temporary. It may be used for a week or so in an area while seismic
exploration is performed, then deployed elsewhere.

The LDR consists of a number of circuit
boards inside a rugged metal enclosure.
The enclosure is sealed to provide
Physical both environmental protection
Description and electromagnetic shielding.

211 SET UP CONFIGURATION

Quantity EUT Description P/N S/IN Rev
1 LDR220A N/A N/A N/A
1 24\ SLA battery pack N/A N/A N/A

2.2 EUT CABLE LisT

2 Routing . Cable
s Model/Type US h|el_ded J Description | Length
e nshielded
3 From To (m)
DC Power
3 Cable / Serial Battery Pack EUT Shielded Power Cable 3
Communication
DC Power
1 Cable / Serial EUT Unterminated Shielded Power Cable 3
Communication
2 Data Cable EUT Unterminated Shielded Data Cable 3

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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2.3 EUT FREQUENCY LIST
Module Signal Frequency (MHz)
Switch Mode Power Supply Power Supply 0.1
Master Reference Clock VCTCXO 14.7456
Receiver IF IF 70
Transmit Local Oscillator Tx LO 217 to 220
Demodulator Local oscillator Demodulator LO 139.933
287 to 290
Receiver LO Rx LO (70 MHz above the
receive frequency)

2.4 EUT SOFTWARE

Software Name Software Release Number Software Configuration
N/A N/A N/A

2.5 MoODE OF OPERATION DURING TESTS

See related appendices.

3.0 SUPPORT EQUIPMENT

3.1 CO-LOCATED SUPPORT EQUIPMENT/ASSEMBLIES
Position Qty Description P/N Serial Number
Temp. connection for
Notebook Computer 1 EUT setup N/A N/A
4.0 TEST ENVIRONMENT
41 NORMAL TEST CONDITIONS
Temperature: 20-23°C
Relative Humidity: 28 -35%

Atmospheric pressure: 883 — 890 mbar
Nominal test voltage: 120 VAC 60Hz

The values are the limits registered during the test period.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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APPENDICES
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APPENDIX A: TRANSMITTER OUTPUT POWER

A1 Base Standard & Test Basis

FCC Title 47, PART 90 Subpart I, 90.205

Base Standard RSS-119 Issue 9, 5.4

N FCC Title 47, PART 90 Subpart I, 90.205
RSS-119 Issue 9, 5.4

Test Method ANSI TIA-603-C-2004, 2.2.1

A.2. Specifications

90.205 Power and antenna height limits:

Applicants for licenses must request and use no more power than the actual power necessary for
satisfactory operation. Except where otherwise specifically provided for, the maximum power that will be
authorized to applicants whose license applications for new stations are filed after August 18, 1995 is as
follows:

217-220 MHz. Limitations on power and antenna heights are specified in §90.259

90.259 Assignment and use of frequencies in the bands 216-220 MHz and 1427-1432 MHz:

(a) 216—220 MHz band. (1) Frequencies in the 216—-220 MHz band may be assigned to applicants that
establish eligibility in the Industrial/Business Pool.

(4) In the 217-220 MHz band, the maximum transmitter output power is 2 watts. The maximum antenna
height above average terrain (HAAT) is 152 m (500 feet).

(5) In the 217-220 MHz band, base, mobile, and operational fixed operations are permitted.

RSS 119 Issue 9, 5.4.3:
217-218 MHz and 219-220 MHz Equipment using these two bands may be certified to the transmitter
powers listed in Section 5.4.1 but are generally licensed for less than 5 watts.

A.3. Deviations

. . Description and Deviation Reference
Deviation | Time & Justification of B NTS Approval
ase .
Number Date Deviation Standard [N Procedure
none

A.A4. Test Procedure

Conducted average power measurement, using power meter and 30 dB attenuator.

A.5. Test Setup

Tralj‘rfgg':ter RF RF Power
Attenuator Meter
test
DC Power
Supply

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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A.6. Operating Mode During Test

EUT is in 2 Watts and 5 Watts Transmit power settings with QPSK Modulation
Transmit frequencies;

Preset 1: 217.171592 MHz

Preset 3: 217.873763 MHz

Preset 4: 219.127641 MHz

Preset 6: 219.829812 MHz

A.7. Test Results

Channel Frequency Transmitter Outpgt Power Transmitter Outpgt Power
Definition (MHz) (2 Watts setting) (5 Watts setting)
(dBm) (dBm)
Preset 1 217.171592 32.98 36.96
Preset 3 217.873763 33.05 36.98
Preset 4 219.127641 33.15 37.05
Preset 6 219.829812 33.19 37.08

A.8. Sample Calculation
None
A.9. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Glen Moore Deniz Demirci
Function: Wireless / EMC Manager Senior Wireless / EMC Technologist

A.10. Test date
Test started: October 20, 2008 Ended: October 20, 2008

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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APPENDIX B: OCCUPIED BANDWIDTH

B.1. Base Standard & Test Basis

FCC Title 47, PART 90 Subpart I, 90.209
RSS-Gen Issue 2 4.6.1

FCC Title 47, PART 90 Subpart I, 90.209
RSS-Gen Issue 2 4.6.1

FCC Title 47, PART 2 Subpart J, 2.1049
RSS-Gen Issue 2 4.6.1

Base Standard

Test Basis

Test Method

B.2. Specifications

90.209:

(a) Each authorization issued to a station licensed under this part will show an emission designator
representing the class of emission authorized. The designator will be prefixed by a specified necessary
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any
instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of
the necessary bandwidth.

(b) The maximum authorized single channel bandwidth of emission corresponding to the type of emission
specified in §90.207 is as follows:

Frequency band
(MHz)

216-220 6.25 20/11.25/6

Channel spacing (kHz) | Authorized bandwidth (kHz)

RSS-Gen Issue 2, 4.6.1:

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal
bandwidth to be reported is to be its 99% emission bandwidth, as calculated or measured. The
transmitter shall be operated at its maximum carrier power measured under normal test conditions.

The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts. The resolution bandwidth shall be set to as close to 1% of the selected span as is
possible without being below 1%. The video bandwidth shall be set to 3 times the resolution bandwidth.
Video averaging is not permitted. Where practical, a sampling detector shall be used since a peak or,
peak hold, may produce a wider bandwidth than actual. The trace data points are recovered and are
directly summed in linear terms. The recovered amplitude data points, beginning at the lowest frequency,
are placed in a running sum until 0.5% of the total is reached and that frequency recorded. The process is
repeated for the highest frequency data points. This frequency is recorded. The span between the two
recorded frequencies is the occupied bandwidth.

B.3. Deviations

Deviation | Time & Desc_ri_ptiqn and Deviation Reference
Number Date Justlflc.:at_lon of Base Test Basis NTS Approval
Deviation Standard Procedure
None

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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B.4.

Conducted RF measurement, using 30 dB attenuator, RF cables and spectrum analyzer.

Test Procedure

B.5. Test Setup

Transmitter
Under
test

RF Spectrum
Attenuator Analyzer

DC Power
Supply

B.6. Operating mode during test

EUT is in 2 Watts and 5 Watts Transmit power with QPSK Modulation
Transmit frequencies;

Preset 1: 217.171592 MHz

Preset 3: 217.873763 MHz

Preset 4: 219.127641 MHz

Preset 6: 219.829812 MHz

B.7. Test Results
Channel Frequenc Occupied Bandwidth at Occupied Bandwidth at
Definition (l\c}IHz) y 2 Watts Transmit Power 5 Watts Transmit Power
(kHz) (kHz)
Preset 1 217.171592 470.942 480.962
Preset 3 217.873763 470.942 480.962
Preset 4 219.127641 470.942 480.962
Preset 6 219.829812 470.942 480.962
B.8. Observations
None
B.9. Deviations from Normal Operating Mode During Test
None
B.10. Sample Calculation
None
B.11. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist
B.12. Test date

Test started: October 20, 2008 Ended: October 22, 2008

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Figure 1 Occupied Bandwidth Preset 1, 2 Watts Transmit Power
4%%} Marker 1 [T1] RBW 100 kH=z RE Att 30 4dB
P e %
5 Ref Lv1 33.48 dBm VBW 300 kHz

40 dBm 217 .15656194 MH=z SWT 5 ms Unit dBm

40 29.6 HB Offset Y| [T1) 34 .48 dBn
217 .15659g194 MH=z=

30 [e)=p: I/0.54188377 KH=
¥ \$2 Vol [(T1] 2Q.52 dB

>0 216.92610102 MH=z
Vop [(T1] 21 .47 4aBmn

217 .39704290 MH=z

. — =

™ T N

—-30

—40

-50

—60
Centexr 217 .171592 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 1, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 16:10:27
Figure 2 Occupied Bandwidth Preset 1, 5 Watts RF power
Marker 1 [T1] RBW 100 kH=z= RE Attt 30 dB
K>
S Ref Iv1 37.42 dBm VBW 300 kH=z

40 dBm 217 .15656194 MH= SWT 5 ms Unit dBm

40 —
29.6 dB Offs¢et v [T1] 37 .42 dABr
V\ 217.15656194 MHz
S0 [e)=3: I80.96152385 Koz

T/ 2

Vol [T1] 24.10 dBm
20 216 .92610102 MH=z
VoTe [T1] 23 .64 dBm
217 .4070g9294 MH=z=

. N

.

~30 WLSTh
—40
-50
—60
Center 217.171592 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 1, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 16:05:27

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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] LDR220A
CG-857-RA-1-3 M FCC ID: VAKLDR220A

ARAM Systems Ltd. Compliance Test Report IC: 7610A-LDR220A
Figure 3 Occupied Bandwidth Preset 3, 2 Watts Transmit Power
& Markexr 1 [T1] RBW 100 kH=z RE Att 30 4dB
Ref vl 33.49 dBm VBW 300 kHz

40 dBm 217 .87877302 MH=z= SWT 5 ms Unit dBm

40 29.6 dB Offset v [T1] 33 .49 dBmr

r 217 .87877302 MH=

30 /JH\ )=z Z]0.9418g377 KOz
1% \$2 Vol o[(T1] 2Q.53 dB

>0 217 .62827202 MH=z
VTe [T1] 21 .49 dBn

218 .09921390 MH=z=

. 7

B w/fr\u ! \M\h
A oty AP P S M,

—-30

—40

-50

—60
Centexr 217.873763 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 3, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 16:15:52
Figure 4 Occupied Bandwidth Preset 3, 5 Watts RF power
Marker 1 [T1] RBW 100 kH=z= RE Attt 30 dB
P %
S Ref Iv1 37.49 dBm VBW 300 kH=z
40 dBm 217 .86875298 MH= SWT 5 ms Unit dBm
40 —
29.6 dB Offs¢et v [T1] 37 .49 dABr
-’\ 217.86875298 MH=z
S0 T OPH 440 .96192385 kH=z=
2
Vol [T1] 24 .38 dBm
207 . 6628271202 MH=

20
VoTe [T1] 23.79 dBm
218.10923394 MH=z

. SN

—-20 5
A AR I M

-30

-40

—60
Center 217.873763 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 3, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 1l16:12:58

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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] LDR220A
CG-857-RA-1-3 M FCC ID: VAKLDR220A

ARAM Systems Ltd. Compliance Test Report IC: 7610A-LDR220A
Figure 5 Occupied Bandwidth Preset 4, 2 Watts Transmit Power
‘ﬁb Marker 1 [T1] RBW 100 kH=z RE Att 30 4dB
Ref vl 33.64 dBm VBW 300 kHz
40 dBm 219.12263098 MH=z SWT 5 ms Unit dBm
40 29.6 HB Offset 1 Y| [T1) 34 .64 dBn
219.12263098 MH=z=
30 /J"\ (o)== Z/0.54188377 Koz
Tl \$2 Vol [(T1] 2d.39 4dB
>0 218.88215002 MHz
Voe [T1] 21 .57 dBn
219.35309190 MH=z=
10 // \\
[e]

-1o Aﬂfﬂwf \M\\
_ Joa
) w/ﬂ \\‘/ﬂ\w\
MM A A MAMAA Lirang AAMMA Ay
- o e Ny

—-30

—40

-50

—60
Center 219.127641 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 4, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 16:19:25
Figure 6 Occupied Bandwidth Preset 4, 5 Watts RF power
Marker 1 [T1] RBW 100 kH=z= RE Attt 30 dB
K>
S Ref Iv1 37.57 dBm VBW 300 kH=z
40 dBm 219.12263098 MHz SWT 5 ms Unit dBm
40
29.6 dB Offs¢et Vil rT1] 37 .57 dABr
\ 219.12263098 MH=z
S0 T OPH 440 .96192385 kH=z=
2 Vol [T1] 24 .27 dBm
20 218.88215002 MH=z
VoTe [T1] 23 .72 dBm
27Y9.36311194 MH=
10 ff

—-20 Vv
AM/‘*WM Nl A

-30

-40

—60
Center 219.127641 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 4, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 le:17:44

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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] LDR220A
CG-857-RA-1-3 M FCC ID: VAKLDR220A

ARAM Systems Ltd. Compliance Test Report IC: 7610A-LDR220A
Figure 7 Occupied Bandwidth Preset 6, 2 Watts Transmit Power
'4%> Marker 1 [T1] RBW 100 kH=z RE Att 30 4dB
P %
5 Ref Lv1 33.51 dBm VBW 300 kHz
40 dBm 219.81478194 MH=z= SWT 5 ms Unit dBm
40 29.6 HB Offséet . Y| [T1] 33.51 dBm
211y9.81478194 MH=
30 (o)== Z/0.54188377 Koz
J &2 Vol [(T1] 2d.62 4dB
50 219.58432102 MH=z
Voe [T1] 21.60 dBn
240.05526290 MHz

T A
AMAM AL AL WM LSV, | PPN VR

—-30

—40

-50

—60
Center 219.829812 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 6, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 16:23:26
Figure 8 Occupied Bandwidth Preset 6, 5 Watts RF power

Marker 1 [T1] RBW 100 kH=z= RE Attt 30 dB

K>

S Ref Iv1 37.58 dBm VBW 300 kH=z

40 dBm 219.82480198 MHz SWT 5 ms Unit dBm

40
29.6 AB Offsé¢et v [T1] 37 .58 dBr
\ 219.82480198 MH=z
S0 oh OPH 440 .96192385 kH=z=
7 Vol [T1] 24 .65 dBm
20 219 .58432102 MH=
VoTe [T1] 23 .72 dBm
2940 .06528294 MH=z=

10 //

—20 A
b A A \A%AWV\MJ

-30

-40

—60
Center 219.829812 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 6, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 le:21:32

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
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L] LDR220A
FCC ID: VAKLDR220A
Compliance Test Report IC: 7610A-LDR220A

CG-857-RA-1-3
ARAM Systems Ltd.

APPENDIX C: TRANSMITTER EMISSION MASK

C.1. Base Standard & Test Basis

FCC Title 47, PART 90 Subpart I, 90.210
RSS 119 Issue 9 5.8.1

FCC Title 47, PART 90 Subpart I, 90.210
RSS 119 Issue 9 5.8.1

FCC Title 47, PART 90 Subpart I, 90.210
RSS 119 Issue 9 5.8.10.2

Base Standard

Test Basis

Test Method

C.2. Specifications
FCC Title 47, PART 90 Subpart I, 90.210;

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part
must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs
(d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak
or average values provided that emission powers are expressed with the same parameters used to
specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power
contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section
specifies the emission masks for equipment operating in the frequency bands governed under this part.

(n) Other frequency bands. Transmitters designed for operation under this part on frequencies other than
listed in this section must meet the emission mask requirements of Emission Mask B. Equipment
operating under this part on frequencies allocated to but shared with the Federal Government, must meet
the applicable Federal Government technical standards.

b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than
100 percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than
250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

RSS 119 Issue 9, 5.8.1;

5.8.1 Emission Mask B for Transmitters Equipped with an Audio Low-pass Filter;
The power of any emission must be attenuated below the transmitter output power (P, in watts) as
specified in Table 4.

Table 4 - Emission Mask B

Displacement Frequency, Minimum Attenuation Resolution Bandwidth
fd (% of the Authorized Bandwidth) (dB) (Hz)
50 <fd <100 25 300
100 < fd < 250 35 300
fd > 250 43 + 10 log10 (P) As per specified in Section 4.2.1
Fd = 325 kHz

5.8.9 Emission Mask L;

For an aggregate channel of bandwidth wider than 25 kHz (i.e. wider than a 25 kHz spaced channel)
equipped with or without an audio filter, users may request bandwidths in multiples of 12.5 kHz. A mask
similar to mask B may be used to evaluate the request on a case-by-case basis.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Figure 9 Emission Mask
Assigned carrier frequency (f)

A
Transmitter carrier power (P)

]
]
]
;
]
]
:
]
100 % of the Authorized BW !
1
]
]
]
]
]
]
]
]

-25 dBc
200 % of the
Authorized BW
1
- ro----- > -35dBc

500 % of the jAuthorized BW

Ittt 1T > -13dBm
: |-
frequency
C.3. Deviations
e . Description and Deviation Reference
bEctiEde | | Ul Justification of B NTS Approval
Number Date o e i
Deviation Standard Legileeh Procedure
None

C.4. TestProcedure
Conducted RF measurement, using 30 dB attenuator, RF cables and spectrum analyzer.
C.5. Test Setup

Transmitter RF Spectrum
Under
Attenuator Analyzer
test
DC Power
Supply

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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L LDR220A

AR%%":;;E’: lft d. / FCC ID: VAKLDR220A
Compliance Test Report IC: 7610A-LDR220A
C.6. Test Results
ABW (kHz) 325 Required Measured with Limit Measured with it
f (MHz) 217.171592 Attenuation 20 e (MHz) e (MHz)
output (MHz) output (MHz)
f - (ABW/2) 217.009092 -25 dBc N/A* Pass N/A* Pass
% f+ (ABW/2) 217.334092 -25 dBc N/A* Pass N/A* Pass
g f - (ABW) 216.846592 -35 dBc 217.028305 0.181713 217.026301 0.179709
f + (ABW) 217.496592 -35 dBc 217.316883 0.179709 217.316883 0.179709
f - (ABW * 2.5) 216.359092 -13 dBm 216.635520 0.276428 216.395039 0.035947
f+ (ABW * 2.5) 217.984092 -13 dBm 217.687624 0.296468 217.928105 0.055987
ABW (kHz) 325 Required Measured with Limit Measured with Limit
f (MHz) 217.873763 Attenuation 23R (MHz) SR (MHz)
output (MHz) output (MHz)
- f - (ABW/2) 217.711263 -25 dBc N/A* Pass N/A* Pass
E f + (ABW/2) 218.036263 -25 dBc N/A* Pass N/A* Pass
g f - (ABW) 217.548763 -35 dBc 217.728472 0.179709 217.728472 0.179709
f+ (ABW) 218.198763 -35 dBc 218.019053 0.179710 218.019053 0.179710
f - (ABW * 2.5) 217.061263 -13 dBm 217.337690 0.276427 217.087189 0.025926
f+ (ABW * 2.5) 218.686263 -13 dBm 218.389795 0.296468 218.640296 0.045967
ABW (kHz) 325 Required Measured with Limit Measured with Limit
f (MHz) 219.127641 Attenuation B e (MHz) = (MHz)
output (MHz) output (MHz)
- f - (ABW/2) 218.965141 -25 dBc N/A* Pass N/A* Pass
§ f + (ABW/2) 219.290141 -25 dBc N/A* Pass N/A* Pass
g f - (ABW) 218.802641 -35 dBc 218.984354 0.181713 218.982350 0.179709
f+ (ABW) 219.452641 -35 dBc 219.272931 0.179710 219.272931 0.179710
f - (ABW * 2.5) 218.315141 -13 dBm 218.591568 0.276427 218.341067 0.025926
f+ (ABW * 2.5) 219.940141 -13 dBm 219.633653 0.306488 219.894174 0.045967
ABW (kHz) 325 Required Measured with Limit Measured with Limit
; 2W RF 5W RF
f (MHz) 219.829812 Attenuation output (MHz) (MHz) output (MHz) (MHz)
© f - (ABW/2) 219.667312 -25 dBc N/A* Pass N/A* Pass
‘g f + (ABW/2) 219.992312 -25 dBc N/A* Pass N/A* Pass
g f - (ABW) 219.504812 -35 dBc 219.686525 0.181713 219.684521 0.179709
f + (ABW) 220.154812 -35 dBc 219.975102 0.179710 219.975102 0.179710
f - (ABW * 2.5) 219.017312 -13 dBm 219.293739 0.276427 219.043239 0.025927
f+ (ABW * 2.5) 220.642312 -13 dBm 220.345822 0.296490 220.596345 0.045967

* Carrier levels were lower than -25 dBc with 300 Hz RBW hence the measurements were not possible.

ABW = Authorized Bandwidth
f = Assigned Carrier Frequency

C.7. Operating Mode During Test

EUT is in 2 Watts and 5 Watts Transmit power with QPSK Modulation
Transmit frequencies;

Preset 1: 217.171592 MHz

Preset 3: 217.873763 MHz

Preset 4: 219.127641 MHz

Preset 6: 219.829812 MHz

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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C.8. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Glen Moore Deniz Demirci
Function: Wireless / EMC Manager Senior Wireless / EMC Technologist

C.9. Test date
Test started: October 20, 2008 Ended: October 22, 2008

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
referred herein. This test report should not be published or duplicated in whole or part without permission from the testing body and the customer.
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Figure 10 Emission Mask Preset 1, 2 Watts Transmit Power
"b Marker 4 [T1] RBW 100 kH= RE Att 30 4dB
6’ Ref L1 —20.76 dBm VBW 300 kH=z
40 dBm 218.04834551 MH=z SWT 5 ms Unit dBm
40
TD1 100 dBmEset Wal|[T1] —2Q.76 dBn
REF 32.[98 dBn 24 4834551 MH
50 /TN
T TT1] —T3.15 dBn
Peak power levels derived from / \ 216.63551986 MH=z
20|l the measurements in Appendix A Vol [Ti] —13 .63 dBm
217.68762406 MH=z
M3|[rT17] —-21.08 d4ds

1o / \ Zi6.3148 /857 Maz

-10 5

B D2 |—13 dBm 3/%\/ i
A Val NN

—40

—-50

—60
Center 217.171592 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Channel 217.171592 Mh=z, OPSK 33 dbm LDR 03, LDRPWR—1
Fl and F2 Lines fc +/-812.5 KH=z

Date: 20.0CT.2008 13:08:08
Figure 11 Emission Mask Preset 1, 5 Watts RF power
& Marker 2 [T1] RBW 100 kH=z RE Att 30 4dB
Ref Lv1l —-13.70 dBm VBW 300 kH=z
40 dBm 217.92810503 MHz SWT 5 ms Unit dBm
40
Tol 10RpeBmes . |96 dBm wol oy = S
/ \ 217 .92810503 MH=z
30 T rT1] —T5.295 as
/ \ 216.39503889 MH=z
20 Ma3lrTii —13.91 dB
216.20465813 MH=z
/ \ Ma|[T1] —14.20 dBm

10 / \ Zi8.05844571 Mz

o E At ~ 2
D2 13 dBrx x~“/ Vvﬁ\

VAW A\

— o

w0 avind f VWYY

—40

-50
2

—60
Center 217.171592 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Channel 217.171592 Mh=z, QOPSK 37 dbm LDR 03, LDRPWR—1
Fl and F2 Lines fc +/-812.5 KH=z
Date: 20.0CT.2008 13:05:19
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Figure 12 Emission Mask Preset 3, 2 Watts Transmit Power
‘ﬁb Marker 1 [T1] RBW 100 kH=z= RE Att 30 4dB
K>
Ref vl —20.30 dBm VBW 300 kHz
40 dBm 217 .02706961 MH =z SWT 5 ms Unit dBm
40 29.6 HB Offset | [T1) —2d.30 dBn
—REE 33.05 dBm " 5 2 S-6+—PA4HT
30 Vi AN > TTI] —>1.08 dBn
// \\ 21Y9.11123795 MH=
>0 V3| rTin —13.15 dBn
217 .33769086 MH=
Ma|[T1] —13.77 dBnm

10 / \ >i8.38579506 MH=z
o

D1 |[—-13 dBn <2
/\/ )
—-20

—40

1
5
-

-50

Pl

—-60

Centexr 217.873763 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 3, OPSK 33 dbm LDR 03, LDRPWR—1
Date: 20.0CT.2008 15:16:12

Figure 13 Emission Mask Preset 3, 5 Watts RF power

&/ Marker 3 [T1] RBW 100 kH=z= RE Attt 30 dB
Ref Lv1 —14.20 dBm VBW 300 kH=z
40 dBm 217.08718985 MH= SWT 5 ms Unit dBm
40
HREF 3¢.98 dBmpt v P33 14— SESNN
/ \ 217.08718985 MH=z
30 T rT1] —T3.295 4B
/ \ 216.91684/917 MH=z
-0 Mol [rT11] —13.15 dB
218.81063675 MH=z
/ \ Ma|[T1] —13.91 4dm
10 / \ Z18.64029607 MOz
o
_10 - AN N\
D1 [-13 d4den Avd Yl %
T i~ W

o= N,

-40

F2
1l

—60

Center 217.873763 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 3, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 15:11:10
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y ’ Compliance Test Report IC: 7610A-LDR220A
Figure 14 Emission Mask Preset 4, 2 Watts Transmit Power
& Marker 4 [T1] RBW 100 kH=z RE Attt 30 dB
P %
Ref Lv1 —13.22 dBm VBW 300 kHz
40 dBm 219.63365302 MH=z= SWT 5 ms Unit dBm
40 29.6 HB Offs¢et Wal T _13 .22 dBm
BO—RFF‘ 33(.15 dBrr /p.. \ ] >SS ,;Ijr,i,:\' VT
T [(TL] —21 .59 dbBm
/ \ 217 .89014¢g605 MH=
>0 V2| rTin —21 .25 dBn
240.33505583 MH=z=
M3|[T1] —13.15 dBm

10 / \ 218 .5915g886 MH=

—10 = 23

N N\

s AR [ TV WY I VT

—40
-50
2
Bl
-60
Center 219.127641 MH=z 500 kH=z/ Span 5 MH=z
Comment A: Preset 4, OPSK 33 dbm LDR 03, LDRPWR—1
Date: 20.0CT.2008 15:35:08
Figure 15 Emission Mask Preset 4, 5 Watts RF power
&/ Marker 1 [T1] RBW 100 kH= RE Attt 30 dB
/¢’ Ref Lvl —13.42 dBm VBW 300 kHz
40 dBm 218.18074721 MH= SWT 5 ms Unit dBm
40
REEF 37.05 dBmpt {!1 33 T34 SSE10
/ \ 218.18074721 MH=z
30 S TT1] —17 .85 as
240.02443459 MH=z
-0 M3l [rTi11] —14.50 d4dB
218.3410¢785 MH=z
Ma|[T1] —-13.70 d4dm

10 // \\ Z15.85417/407 Maz
o

D1 —13 dBm

bl
cﬁ5

N

B T P T ATV A VTR WYY

-40

F2
1l

—60
Center 219.127641 MH=z 500 kH=z/ Span 5 MH=z

Comment A: Preset 4, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 15:32:13
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Figure 16 Emission Mask Preset 6, 2 Watts Transmit Power
&, Marker 1 [T1] RBW 100 kH=z= RE Attt 30 dB
Ref L~ —-20.76 dBm VBW 300 kH=z
40 dBm 218.59233705 MH=z= SWT 5 ms Unit dBm
40 29.6 HPB Offs¢t AT —2d.76 dBm
BO—RFF‘ 33(.19 dBrr / \ ] > = S>—= 5 VT
2 [TI] —271 .25 dBIm
/ \ 241 .0572¢691 MH=
>0 V3| rTin —13.02 dBn
219 .29373986 MH=
Ma|[T1] —-13.56 dBm

10 / \ 240.34584406 MH=

—-10

D1 |[—-13 dBn S
7 /,r\J )

—-30

—40
-50
2
Bl
-60
Center 219.829812 MH=z 500 kH=z/ Span 5 MH=z
Comment A: Preset 6, OPSK 33 dbm LDR 03, LDRPWR—1
Date: 20.0CT.2008 15:44:41
Figure 17 Emission Mask Preset 6, 5 Watts RF power
&/ Marker 4 [T1] RBW 100 kH= RE Attt 30 dB
/¢’ Ref Lv1 —-13.15 dBm VBW 300 kHz
40 dBm 220.59634507 MH= SWT 5 ms Unit dBm
40
REF 37/.08 dBmpt {!4 313 T35 —aBr
/ \ 240.59634507 MH=
30 T rT1] —T3.22 as
218.86287813 MH=z
- 4 -
20 2| rTi11 12.96 dB
240.80676591 MH=z
M3 [T1] —-13.70 d4dm

10 \_\ 219.04323885 MH=
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Comment A: Preset 6, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 15:40:46
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Figure 18 Emission Mask, Preset 1, 2 Watts Transmit Power
& Delta 1 [T1] RBW 300 H=z= RE Att 30 dB
6’ Ref L1 0.00 dB VBW 5 kH=z
40 dBm —29.80232239 nH= SWT 56 s Unit dBm
40
29.6 dAB Offs¢t Vol [T1] —3.29 dBn|
REF 32 .(98 dBn 24 31 ——
30 2l [ [T1] g.00 4B
Peak power levels derived from —4°-80232239 nH=z
20|l the measurements in Appendix A Valrrig —4.14 dbmn
217.02830543 MHz
10
o
D1 —2 .02 4dBm 3 >
-10
_20 / \
-30
—a0 uvlmh w’“\\l A \‘\ \\J\
—50[H —ﬂrﬂ\L wj \/ rﬁm\L.u
F2
1 ‘
—-60

Center 217.171592 MH=z= 100 kH=z/ Span 1 MH=

Comment A: Channel 217.171592 Mh=z, OPSK 33 dbm LDR 03, LDRPWR—1
Fl and F2 Lines fc +/—-812.5 KH=z
Date: 20.0CT.2008 13:19:15

Figure 19 Emission Mask, Preset 1, 5 Watts RF power

&, Marker 2 [T1] RBW 300 Hz RE Att 30 dB
<%’»Ref I~1 1.62 dBm vBW 3 kH=z
40 dBm 217.31688258 MH=z SWT 56 s Unit dBm
40
D1l ARFIBE .96 [dBmr W ool fepgy H 62—
217 .31688258 MH=z
30 T[T .69 dBm
217 .02630142 MH=z
20
10

D2 1 .96 dBImr

{/ \
e "
T Caaiad M

—40

Center 217.171592 MH=z= 100 kH=z/ Span 1 MH=z

Comment A: Channel Preset 1, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 11:37:45
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Figure 20 Emission Mask, Preset 3, 2 Watts Transmit Power
& Marker 2 [T1] RBW 300 H=z RE Attt 30 dB
Ref Lvl1 —2 .20 dBm vBW 3 kH=z
40 dBm 218.01905358 MH=z= SWT 56 s Unit dBm
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N V I
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Centexr 217.873763 MH=z 100 kH=z/ Span 1 MH=z

Comment A: Preset 3, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 14:39:08
Figure 21 Emission Mask, Preset 3, 5 Watts RF power
Marker 2 [T1] RBW 300 H=z RE Attt 30 4dB
P %
S Ref Iv1 1.62 dBm VBW 3 kH=z
40 4Bm 218.01905358 MH=z SWT 56 s Unit dBm
40
-REF 36¢.98 dBmpt v —— 1 B
218.01905358 MH=z
30 T[T .72 dBr
217.72847242 MH=z
20
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] oo |
Mwww" My

-50
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F1l

—60

Center 217.873763 MH=z 100 kH=z/ Span 1 MH=z

Comment A: Preset 3, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 14:27:51
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Figure 22 Emission Mask, Preset 4, 2 Watts Transmit Power
‘ﬂb Marker 2 [T1] RBW 300 H=z RE Att 30 4dB
Ref ILwv1 —2.14 dBm vBW 3 kH=z
40 dBm 219.27293158 MH=z SWT 56 s Unit dBm
40 29.6 KB Offset Yol T13 _d4.14 4aBn
—REEF 33.15 dBrr F< ST~ VT
30 T rT1] —31 .50 dBo
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Center 219.127641 MH=z 100 kH=z/ Span 1 MH=z

Comment A: Preset 4, OPSK 33 dbm LDR 03, LDRPWR—1
Date: 20.0CT.2008 14:48:54

Figure 23 Emission Mask, Preset 4, 5 Watts RF power

‘ﬂb Marker 2 [T1] RBW 300 H=z RE Attt 30 4dB
1%?»Ref L~v1 1.74 dBm vBW 3 kH=z

40 dBm 219.27293158 MH=z SWT 56 s Unit dBm

40
-REF 37.05 dBmpt v [Tt Bl 4—Brr
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—60

Center 219.127641 MH=z 100 kH=z/ Span 1 MH=z

Comment A: Preset 4, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 14:45:21
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Figure 24 Emission Mask, Preset 6, 2 Watts Transmit Power
‘ﬁb Marker 2 [T1] RBW 300 H=z RE Att 30 4dB
>
Ref ILwv1 —2 .05 dBm vBW 3 kH=z
40 dBm 219.97510258 MH=z SWT 56 s Unit dBm
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Comment A: Preset 6, OPSK 33 dbm LDR 03, LDRPWR—1

Date: 20.0CcT.2008 14:57:45
Figure 25 Emission Mask, Preset 6, 5 Watts RF power
‘ﬂb Marker 2 [T1] RBW 300 H=z RE Attt 30 dB
'«?’Ref L~v1 1.76 dBm vBwW 3 kH=z
40 dBm 219.97510258 MH=z= SWT 56 s Unit dBm
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Comment A: Preset 6, QPSK 37 dbm LDR 03, LDRPWR-—1
Date: 20.0CT.2008 14:54:49
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APPENDIX D: TRANSMITTER CONDUCTED SPURIOUS EMISSIONS

D.1. Base Standard & Test Basis
FCC Title 47, PART 90, Subpart |, 90.210
RSS-119 Issue 9 5.8

FCC Title 47, PART 90, Subpart |, 90.210
RSS-119 Issue 9 5.8

ANSI TIA -603-C-2004, 2.2.13
RSS-119 Issue 9 5.8.10.2

Base Standard

Test Basis

Test Method

D.2. Specifications
FCC Title 47, PART 90, Subpart I, 90.210;

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part
must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs
(d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak
or average values provided that emission powers are expressed with the same parameters used to
specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power
contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section
specifies the emission masks for equipment operating in the frequency bands governed under this part.

(n) Other frequency bands. Transmitters designed for operation under this part on frequencies other than
listed in this section must meet the emission mask requirements of Emission Mask B. Equipment
operating under this part on frequencies allocated to but shared with the Federal Government, must meet
the applicable Federal Government technical standards.

b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier power (P) as follows:

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

RSS 119 Issue 9, 5.8.1;

5.8.1 Emission Mask B for Transmitters Equipped with an Audio Low-pass Filter;
The power of any emission must be attenuated below the transmitter output power (P, in watts) as
specified in the Table

Displacement Frequency, Minimum Attenuation
fd (% of the Authorized Bandwidth) (dB)
fd > 250 43 + 10 log10 (P)

D.3. Deviations

s . Description and Deviation Reference
Deviation | Time & Justification of B NTS Approval
ase :
Number Date Deviation Standard TestBasis | b ocedure
None

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
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D.4. Test Procedure

Conducted RF measurement, using 30 dB attenuator, RF cables and a Spectrum Analyzer

30 MHz — 1 GHz pre-scans were performed using 300 kHz RBW and 1 MHz VBW.

30 MHz — 1 GHz Final measurements were performed using 120 kHz RBW and 300 kHz VBW
1 GHz — 2.2 GHz pre-scans were performed using 1 MHz RBW and 1 MHz VBW

D.5. Test Setup

Transmitter RF Spectrum
Under
Attenuator Analyzer
test
DC Power
Supply

D.6. Test Results

Pass,
The highest peak spurious emission was -21.46 dBm at 871.473 MHz. It has 8.46 dB margin to the limit.
(871.473 MHz is the 4th harmonic of the carrier frequency 217.873763 MHz).

_ Frequency RBW Measured | Correction | Emission Limit Margin
EUT Setting (MHz) Detector (kHz) Level Factor Level (dBm) (dB)
(dBm) (dB) (dBm)
Preset 1 868.682 Peak 120 -52.10 30.41 -21.69 -13.00 8.69
Preset 3 871.473 Peak 120 -51.88 30.42 -21.46 -13.00 8.46
Preset 4 876.511 Peak 120 -52.25 30.42 -21.83 -13.00 8.83
Preset 6 879.319 Peak 120 -52.65 30.41 -22.24 -13.00 9.24

D.7. Operating Mode During Test

EUT is in 5 Watts Transmit power with QPSK Modulation
Transmit frequencies;

Preset 1: 217.171592 MHz

Preset 3: 217.873763 MHz

Preset 4: 219.127641 MHz

Preset 6: 219.829812 MHz

D.8. Sample Calculation
Emission Level (dBm) = Measured Level (dBm) + Correction Factor (dB)
D.9. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci

Function: Senior Wireless / EMC Technologist

D.10. Test date
Test started: October 20, 2008 Ended: October 22, 2008
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Figure 26 Transmitter Conducted Spurious Emissions Preset 1, 30 MHz - 1 GHz
‘ﬁb Markexr 3 [T1] RBW 300 kH=z RE Attt 30 4dB
Ref L~v1 —15.83 dBm vBwW 1 MH=
40 dBm N 869.75951904 MH=z SWT 120 s Unit dBm
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Comment A: Preset 1, OPSK 37 dbm LDR 03, LDRPWR—1

Date: 20.0CT.2008 16:49:36
Figure 27 Transmitter Conducted Spurious Emissions Preset 1, 1 GHz — 2.2 GHz
Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
S Ref Iv1 —19.82 dBm VBW 1 MH=z
40 dBm 1.10821643 GH= SWT 120 s Unit dBm
40
29.6 dB Offs¢et v [T1] —19.82 dBr
1.10821643 GH=z
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20
10
[e]
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—D1 —13 dBm
1
-20 vww—ﬂ\fMMWJV\«va oo e ow
—-30
—-40
—-50
—60
Start 1 GH=z 120 MH=z/ Stop 2.2 GH=z

Comment A: Preset 1, QPSK 37 dBm, LDR 03, LDRPWR-—1
Date: 22.0CT.2008 18:35:38
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Figure 28 Transmitter Conducted Spurious Emissions Preset 3, 30 MHz - 1 GHz
& Marker 2 [T1] RBW 300 kH=z RE Att 30 4dB
Ref ILwv1 —15.33 dBm vBW 1 MH=z
40 dBm 1 871.70340681 MH=z SWT 120 s Unit dBm
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Comment A: Preset 3, OPSK 37 dbm LDR 03, LDRPWR—1

Date: 21 .0CT.2008 08:20:39
Figure 29 Transmitter Conducted Spurious Emissions Preset 3, 1 GHz — 2.2 GHz
Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
P %
S Ref Iv1 —19.28 dBm VBW 1 MH=z
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Comment A: Preset 3, QPSK 37 dBm, LDR 03, LDRPWR-—1
Date: 22.0CT.2008 18:40:02
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Figure 30 Transmitter Conducted Spurious Emissions Preset 4, 30 MHz - 1 GHz
Marker 2 [T1] RBW 300 kH=z RE Att 30 4dB
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Comment A: Preset 4, OPSK 37 dbm LDR 03, LDRPWR—1

Date: 21 .0CT.2008 08:41:01
Figure 31 Transmitter Conducted Spurious Emissions Preset 4, 1 GHz — 2.2 GHz
Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
S Ref Iv1 —19.54 dBm VBW 1 MH=z
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Comment A: Preset 4, QPSK 37 dBm, LDR 03, LDRPWR-—1
Date: 22.0CT.2008 18:44:18
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Figure 32 Transmitter Conducted Spurious Emissions Preset 6, 30 MHz — 1 GHz
Marker 2 [T1] RBW 300 kH=z RE Att 30 4dB
P e %
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Comment A: Preset 6, OPSK 37 dbm LDR 03, LDRPWR—1

Date: 21 .0CT.2008 09:00:39
Figure 33 Transmitter Conducted Spurious Emissions Preset 6, 1 GHz — 2.2 GHz
Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
S Ref Iv1 —19.33 dBm VBW 1 MH=z
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Comment A: Preset 6, QPSK 37 dBm, LDR 03, LDRPWR-—1
Date: 22.0CT.2008 18:50:00
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APPENDIX E: RECEIVER CONDUCTED SPURIOUS EMISSIONS

E.1. Base Standard & Test Basis

FCC Title 47, PART 15 Subpart B, 15.111

Base Standard RSS-119 Issue 9. 5.11

FCC Title 47, PART 15 Subpart B, 15.111

[ RSS-Gen lssue 2, 4.10 (7.2.3)

ANSI TIA -603-C-2004, 2.1.2

Test Method RSS-Gen Issue 2, 4.10

E.2. Specifications

RSS 119 Issue 9, 5.11;
Receiver Spurious Emissions shall comply with the limits specified in RSS-Gen.

RSS-Gen Issue 2, 4.10;

The search for spurious emissions shall be from the lowest frequency internally generated or used in the
receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz, whichever is the higher, to at
least 3 times the highest tunable or local oscillator frequency, whichever is the higher, without exceeding
40 GHz. For emissions below 1 GHz, measurements shall be performed using a CISPR quasi-peak
detector and the related measurement bandwidth. As an alternative to CISPR quasi-peak measurement,
compliance with the emission limit can be demonstrated using measuring equipment employing a peak
detector with the same measurement bandwidth as that for CISPR quasi-peak measurements. Above 1
GHz, measurements shall be performed using an average detector and a resolution bandwidth of 300
kHz to 1 MHz.

RSS-Gen Issue 2, 7.2.3

Receiver Spurious Emission Limits

7.2.3.1 Antenna Conducted Measurement;

If the device has a detachable antenna of known antenna impedance, then the antenna conducted
method is permitted in lieu of a radiated measurement.

Receiver spurious emissions at any discrete frequency shall not exceed 2 nanowatts in the band 30-1000
MHz, or 5 nanowatts above 1 GHz.

E.3. Deviations

. . Description and Deviation Reference
Deviation | Time & Justification of B NTS Approval
ase =
Number Date Deviation Standard Test Basls Procedure
None

E.4. Test Procedure

Conducted RF measurement, using an RF cable and an EMI receiver.
30 MHz — 1 GHz pre-scans were performed using 100 kHz RBW and 300 kHz VBW.
1 GHz — 2 GHz pre-scans were performed using 1 MHz RBW and 1 MHz VBW

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
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E.5. Test Setup
Transmitter Spectrum
Under Test A?wal ser
Receive Mode Y

DC Power
Supply

E.6. Test Results

Pass,

The highest spurious emission was -73.23 dBm at 348.797 MHz which has 16.24 dB margin to the limit
E.7. Operating Mode During Test

EUT is in Receive Mode
Receive frequencies;
Preset 1: 217.171592 MHz
Preset 3: 217.873763 MHz
Preset 4: 219.127641 MHz
Preset 6: 219.829812 MHz

E.8. Sample Calculation

30 MHz — 1 GHz Limit = 2 nW = 10*Log (0.000002) = -56.99 dBm
Above 1 GHz Limit = 5 nW = 10*Log (0.000005) = -53.01 dBm

E.9. Tested By
This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist

E.10. Test date
Test started: October 20, 2008 Ended: October 22, 2008
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Figure 34 Receiver Conducted Spurious Emissions Preset 1, 30 MHz - 1 GHz
‘ﬁb Markexr 1 [T1] RBW 100 kH=z RE Attt 10 4dB
Ref Lv1 -73.91 dBm VBW 300 kHz
—10 dBm 966.95390782 MH=z SWT 120 s Unit dBm
o 0.4 dp Offsetr VYailrria —-73.91 dBn
96 .95390782 MH=z=
—-20
—-30
—40
-50
—D1 —57 dBrmr
—60
—70 T
—-80
—90
—100
—110
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

Comment A: Preset 1, RX Mode LDR 03, LDRPWR—1

Date: 21 .0CT.2008 09:35:43
Figure 35 Receiver Conducted Spurious Emissions Preset 1, 1 GHz — 2 GHz
‘ﬂ; Marker 1 [T1] RBW 1 MH=z RE Attt O dB
/¢’ Ref Lv1 —76.58 dBm vBwW 1 MH=z=
—10 dBm 1.94789579 GH=z= SWT 120 s Unit dBm
e 0.4 dp Offset Yol rT1g —_748.58 dBr
1.94789579 GH=z
—20
—-30
—40
—-50

D1 —54 dBrr

-80

—-90

—100

—110

Start 1 GH=z 100 MH=z/ Stop 2 GH=z

Comment A: Preset 1, RX Mode LDR 03, LDRPWR-—1
Date: 21 .0CcT.2008 09:42:02
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Figure 36 Receiver Conducted Spurious Emissions Preset 3, 30 MHz — 1 GHz
‘ﬁk Markexr 1 [T1] RBW 100 kH=z RE Att 10 4dB
Ref vl —-73.34 dBm VBW 300 kHz
—10 dBm 348.79759519 MH=z SWT 120 s Unit dBm
o 0.4 dp Offsetr VYailrria —-73.34 dBn
348.79759519 MH=z=
—20
—-30
—40
—50
—D1 —57 dBrmr
—-60
-70 —
WMWMWWMWWW
—80
—-90
—100
—110
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

Comment A: Preset 3, RX Mode LDR 03, LDRPWR—1

Date: 21 .0CT.2008 10:11:21
Figure 37 Receiver Conducted Spurious Emissions Preset 3, 1 GHz — 2 GHz
‘ﬂb Marker 1 [T1] RBW 1 MH=z RE Attt O dB
4@' Ref Lv1 —76.77 dBm vBwW 1 MH=z=
—10 dBm 1.94789579 GH=z= SWT 120 s Unit dBm
—10
0.4 dp Offset Vil [T1] -7 .77 dBr
1.94789579 GH=z
—20
—-30
—40
—-50

D1 —54 dBrr

-80

—-90

—100

—110

Start 1 GH=z 100 MH=z/ Stop 2 GH=z

Comment A: Preset 3, RX Mode LDR 03, LDRPWR-—1
Date: 21 .0CcT.2008 09:47:13
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Figure 38 Receiver Conducted Spurious Emissions Preset 4, 30 MHz — 1 GHz
‘ﬁk Markexr 1 [T1] RBW 100 kH=z RE Attt 10 4dB
Ref Lv1 —-73.23 dBm VBW 300 kHz
—10 dBm 348.79759519 MH=z SWT 120 s Unit dBm
o 0.4 dp Offsetr VYailrria -73.23 dBn
348.79759519 MH=z=
—20
—-30
—40
—50
—D1 —57 dBrmr
—-60
—-70 3
—80
—-90
—100
—110
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

Comment A: Preset 4, RX Mode LDR 03, LDRPWR—1

Date: 21 .0CT.2008 10:06:28
Figure 39 Receiver Conducted Spurious Emissions Preset 4, 1 GHz — 2 GHz
‘ﬂ; Marker 1 [T1] RBW 1 MH=z RE Attt O dB
/¢’ Ref Lv1 —75.93 dBm vBwW 1 MH=z=
—10 dBm 1.94789579 GH=z SWT 120 s Unit dBm
e 0.4 dB Offsetf v [T17] —_79 .93 dBr
1.94789579 GH=z
—20
—-30
—40
—-50

D1 —54 dBrr

-80

—-90

—100

—110

Start 1 GH=z 100 MH=z/ Stop 2 GH=z

Comment A: Preset 4, RX Mode LDR 03, LDRPWR-—1
Date: 21 .0CcT.2008 10:01:08
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Figure 40 Receiver Conducted Spurious Emissions Preset 6, 30 MHz — 1 GHz
‘ﬁk Markexr 1 [T1] RBW 100 kH=z RE Attt 10 4dB
Ref vl -73.91 dBm VBW 300 kHz
—10 dBm 348.79759519 MH=z SWT 120 s Unit dBm
o 0.4 dp Offsetr VYailrria —-73.91 dBn
348.79759519 MH=z=
—-20
—-30
—40
-50
—D1 —57 dBrmr
—60
—70 T
—-80
—90
—100
—110
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

Comment A: Preset 6, RX Mode LDR 03, LDRPWR—1

Date: 21 .0CT.2008 10:21:48
Figure 41 Receiver Conducted Spurious Emissions Preset 6, 1 GHz — 2 GHz
‘ﬂ; Marker 1 [T1] RBW 1 MH=z RE Attt O dB
4@' Ref Lv1 —75.33 dBm vBwW 1 MH=z=
—10 dBm 1.94789579 GH=z= SWT 120 s Unit dBm
e 0.4 dB Offsetf v [T17] —_79 .33 dBr
1.94789579 GH=z
—20
—-30
—40
—-50

D1 —54 dBrr

-80

—-90

—100

—110

Start 1 GH=z 100 MH=z/ Stop 2 GH=z

Comment A: Preset 6, RX Mode LDR 03, LDRPWR-—1
Date: 21 .0CcT.2008 10:26:50
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APPENDIX F: TRANSMITTER RADIATED SPURIOUS EMISSIONS

F.1. Base Standard & Test Basis

FCC Title 47, PART 90 Subpart I, 90.210

Base Standard RSS-119 Issue 9, 5.8

FCC Title 47, PART 90 Subpart I, 90.210

Test Basis RSS-119 Issue 9, 5.8

ANSI TIA -603-C-2004, 2.2.12

Test Method RSS-Gen Issue 2, 4.9

F.2. Specifications
FCC Title 47, PART 90, Subpart |, 90.210;

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part
must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs
(d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak
or average values provided that emission powers are expressed with the same parameters used to
specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power
contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section
specifies the emission masks for equipment operating in the frequency bands governed under this part.

(n) Other frequency bands. Transmitters designed for operation under this part on frequencies other than
listed in this section must meet the emission mask requirements of Emission Mask B. Equipment
operating under this part on frequencies allocated to but shared with the Federal Government, must meet
the applicable Federal Government technical standards.

b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier power (P) as follows:

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

RSS 119 Issue 9, 5.8.10.2 Out-of-band Emission Limit;

On any frequency outside of the ranges specified in the ACP tables 12 to 15, the power of any emission
shall be attenuated below the mean output power (P) by at least 43+10log10(P) measured in a 100 kHz
bandwidth for frequencies less than 1 GHz, and in a 1 MHz bandwidth for frequencies greater than 1
GHz.

F.3. Deviations
s . Description and Deviation Reference
Deviation | Time & Justification of B NTS Approval
Number Date o ase ]
Deviation Standard e=iEnle Procedure
none

F.4. Test Procedure

10m Radiated emission measurement and signal substitution. EUT was battery powered
EUT RF output was terminated with a 40 dB RF attenuator and a 50 ohm termination

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
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F.5. Operating Mode During Test

EUT is in 5 Watts Transmit power with QPSK Modulation.

Transmit frequencies;

Preset 1: 217.171592 MHz,
Preset 3: 217.873763 MHz,
Preset 6: 219.829812 MHz

EUT RF output was terminated with a 40 dB RF attenuator and 50 Ohm termination during the tests
F.6. Test Results

Pass.

The highest emission was 53.79 dBuV/m at 1737.21 MHz with vertical and horizontal polarization at 10m
distance. It has 17.92 dB margin to the limit.

'g Receiver Spurious Ra(.iiat.ed il 1 i = — -
2 Antenna Frequency | Detector RBW | Emission | generator | Cable Ante_nna /EIRP Limit Margin
5 polarization (MHz) (MHz) (dllée\\//(jl level loss gain Level (dBm) (dB)
= uV/m) (dBm) (dB) (dB) (dBm)
Horizontal 43433 Peak 0.12 43.10 -48.90 0.73 N/A -49.63 -13.00 | 36.63
N Vertical 434.34 Peak 0.12 39.02 -51.10 0.73 N/A -51.83 -13.00 | 38.83
= | Horizontal 868.83 Peak 0.12 46.50 -45.10 0.91 N/A -46.01 -13.00 | 33.01
% Vertical 868.53 Peak 0.12 4410 -47.40 0.91 N/A -48.31 -13.00 | 35.31
E_ Horizontal 1086.09 Peak 1 47.67 -42.30 1.00 6.23 -37.07 -13.00 | 24.07
E Vertical 1085.78 Peak 1 47.94 -42.00 1.00 6.23 -36.77 -13.00 | 23.77
i Horizontal 1520.26 Peak 1 48.70 -42.60 1.17 7.77 -36.00 -13.00 | 23.00
§ Vertical 1520.91 Peak 1 48.45 -42.90 117 7.77 -36.30 -13.00 | 23.30
& | Horizontal 1737.21 Peak 1 53.79 -37.90 1.26 8.24 -30.92 -13.00 | 17.92
Vertical 1737.21 Peak 1 53.79 -37.90 1.26 8.24 -30.92 -13.00 | 17.92
Horizontal 437.04 Peak 0.12 42.97 -49.00 0.73 N/A -49.73 -13.00 | 36.73
N Vertical 437.06 Peak 0.12 39.41 -50.80 0.73 N/A -51.53 -13.00 | 38.53
E Horizontal 873.94 Peak 0.12 48.97 -42.70 0.91 N/A -43.61 -13.00 | 30.61
§ Vertical 874.01 Peak 0.12 40.32 -51.00 0.91 N/A -51.91 -13.00 | 38.91
& | Horizontal 1092.55 Peak 1 47.29 -42.70 1.00 6.26 -37.44 -13.00 | 24.44
E Vertical 1092.47 Peak 1 45.79 -44.30 1.00 6.26 -39.04 -13.00 | 26.04
f_v: Horizontal 1529.71 Peak 1 49.88 -41.50 1.17 7.78 -34.89 -13.00 | 21.89
§ Vertical 1529.64 Peak 1 51.37 -40.00 117 7.78 -33.39 -13.00 | 20.39
O | Horizontal 1748.21 Peak 1 52.50 -39.30 1.27 8.26 -32.31 -13.00 | 19.31
Vertical 1748.29 Peak 1 52.31 -39.40 1.27 8.26 -32.41 -13.00 | 19.41
Horizontal 439.67 Peak 0.12 43.09 -48.90 0.73 N/A -49.63 -13.00 | 36.63
N Vertical 439.66 Peak 0.12 39.69 -50.50 0.73 N/A -51.23 -13.00 | 38.23
E Horizontal 879.45 Peak 0.12 45.38 -46.30 0.91 N/A -47.21 -13.00 | 34.21
% | Vertical 879.43 Peak 0.12 44.41 -47.00 0.91 N/A -47.91 -13.00 | 34.91
§ Horizontal 1098.92 Peak 1 46.56 -43.50 1.00 6.29 -38.21 -13.00 | 25.21
% Vertical 1099.06 Peak 1 46.07 -44.00 1.00 6.29 -38.71 -13.00 | 25.71
fg' Horizontal 1538.70 Peak 1 50.95 -40.50 1.18 7.82 -33.86 -13.00 | 20.86
g Vertical 1538.77 Peak 1 49.95 -41.50 1.18 7.82 -34.86 -13.00 | 21.86
0 | Horizontal 1758.76 Peak 1 53.72 -38.00 1.27 8.28 -30.99 -13.00 | 17.99
Vertical 1758.17 Peak 1 52.16 -39.60 1.27 8.28 -32.59 -13.00 | 19.59
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F.7. Test Setup
VWWW/YJ
|
|
|
|
|
10 m Semi Anechoic Chamber
Test
—1 Antenna
1mto4m Substitution Antenna
ST
r—--r--—- ': :
L - - _: h 10 m Transmitter :
R I i« o| Under Test |
- Ll :
1
I 0.8m
Ground Plane Turntable :
L 1 1
EMI Test Turntable and Antenna Mast 1 Signal !
— Receiver Controller : Generator |
10 m Control Room 10 m Support Room
F.8. Sample Calculation

EIRP (dBm) = Signal generator level (dBm) — Tx cable loss (dB) + Tx antenna gain (dB)
ERP (dBm) = Signal generator level (dBm) — Tx cable loss (dB)

Margin (dB) = Limit (dBm) — ERP / EIRP level (dBm)

F.9. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist

F.10. Test date

Test started: October 23, 2008 Ended: October 23, 2008

Note 1: Plots were not provided in order to reduce file size.

Note 2: Final measurements (worst case) were performed with 120 kHz RBW instead of 10 kHz RBW

which is defined in ANSI TIA-603-C-2004, 2.2.12.2 b) or 100 kHz RBW defined in RSS 119 Issue 9,
5.8.10.2 for below 1 GHz measurements.
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APPENDIX G: RECEIVER RADIATED SPURIOUS EMISSIONS

G.1. Base Standard & Test Basis

FCC Title 47, PART 15 Subpart B, 15.111

BaseiStandard RSS-119 Issue 9, 5.11

FCC Title 47, PART 15 Subpart B, 15.109

Test Basis RSS-Gen Issue 2, 4.10 (7.2.3)

ANSI TIA-603-C-2004 2.1.1

Test Method RSS-Gen Issue 2, 4.10 (7.2.3)

G.2. Specifications

15.111 Antenna power conduction limits for receivers;

(a) In addition to the radiated emission limits, receivers that operate (tune) in the frequency range 30 to
960 MHz and CB receivers that provide terminals for the connection of an external receiving antenna may
be tested to demonstrate compliance with the provisions of §15.109 with the antenna terminals shielded
and terminated with a resistive termination equal to the impedance specified for the antenna.

RSS 119 Issue 9, 5.11;
Receiver Spurious Emissions shall comply with the limits specified in RSS-Gen.

RSS-Gen Issue 2, 4.10;

The search for spurious emissions shall be from the lowest frequency internally generated or used in the
receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz, whichever is the higher, to at
least 3 times the highest tunable or local oscillator frequency, whichever is the higher, without exceeding
40 GHz. For emissions below 1 GHz, measurements shall be performed using a CISPR quasi-peak
detector and the related measurement bandwidth. As an alternative to CISPR quasi-peak measurement,
compliance with the emission limit can be demonstrated using measuring equipment employing a peak
detector with the same measurement bandwidth as that for CISPR quasi-peak measurements. Above 1
GHz, measurements shall be performed using an average detector and a resolution bandwidth of 300
kHz to 1 MHz.

RSS-Gen Issue 2, 7.2.3

Receiver Spurious Emission Limits 7.2.3.1;

Receiver spurious emissions at any discrete frequency shall not exceed 2 nanowatts in the band 30-1000
MHz, or 5 nanowatts above 1 GHz.

G.3. Deviations

o . Description and Deviation Reference
pEsiation) BRInSIE Justification of B NTS Approval
Number Date e ase :
Deviation Standard [E=E e Procedure
none

G.4. Test Procedure

10m Radiated emission measurement and signal substitution.

G.5. Operating Mode During Test

EUT is in Receive Mode. Preset 2: 217.522678 MHz. RF output was terminated with 50 ohm.

The test results contained in this report refer exclusively to the product(s) presented for testing. The test results do not cover models or products not
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G.6. Test Results

. Radiated Signal Tx
AntRe)z )l(wna Fsrgulzlg:g Datector RBW Emission generator Cable ERfeCEeIIRP Limit Margin
N N Y (MHz) Level level loss (dBm) (dB)
polarization (MHz) (dBuV/m) (dBm) (dB) (dBm)
Vertical 88.48 Peak 0.12 21.31 -70.50 0.59 -71.09 -57.00 14.09
Vertical 103.22 Peak 0.12 2415 -66.70 0.59 -67.29 -57.00 10.29
Vertical 132.70 Peak 0.12 28.09 -63.50 0.60 -64.10 -57.00 7.10
Vertical 162.19 Peak 0.12 25.00 -66.50 0.62 -67.12 -57.00 10.12
Horizontal 324.41 Peak 0.12 30.39 -59.70 0.68 -60.38 -57.00 3.38
Vertical 339.13 Peak 0.12 26.07 -64.00 0.69 -64.69 -57.00 7.69

The highest spurious emission was 30.39 dBuV/m at 324.41 MHz which has 3.38 dB margin to the RSS-
Gen Issue 2 limit and 5.61 dB margin to the FCC Title 47, PART 15 Subpart B, 15.109 Class B limit.
There was no measurable emission observed between 1 GHz and 2.2 GHz

G.7. Test Setup
VWWWYJ
—
|
|
|
—
10 m Semi Anechoic Chamber
Test
—1 Antenna
Tmto4dm Substitution Antenna
/I
/- mmm-—- 1l
J !
r—--r--—- ': :
r-—- ': | 1 O m Receiver :
! ' o | Under Test 1
“““ N 1
1
1
I 0.8m
Ground Plane Turntable :
L : I
=== L---n
EMI Test Turntable and Antenna Mast 1 Signal !
— Receiver Controller | Generator '
10 m Control Room 10 m Support Room
G.8. Sample Calculation

30 MHz — 1 GHz Limit = 2 nW = 10*Log (0.000002) = -56.99 dBm
Above 1 GHz Limit = 5 nW = 10*Log (0.000005) = -53.01 dBm

G.9. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist
G.10. Test date

Test started: October 23, 2008 Ended: October 23, 2008

Note : Plots were not provided in order to reduce file size.
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APPENDIX H: TRANSMITTER FREQUENCY STABILITY

H.A. Base Standard & Test Basis
Base FCC Title 47, PART 90 Subpart I, 90.213
Standards RSS-119 Issue 9, 5.3
Test Basis FCC Title 47, PART 90 Subpart I, 90.213
RSS-Gen Issue 2, 4.7
FCC Title 47, PART 2 Subpart J, 2.1055 Frequency Stability
TestMethod | pog Gen Issue 2, 4.7
H.2.  Specifications

FCC Title 47, PART 90 Subpart I, 90.213 frequency stability;

(a) Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum
frequency stability as specified in the following table.
Parts per million (ppm)

Frequency Fixed and Mobile stations
range base Over 2 watts | 2 watts or less
(MHz) stations output power | output power
Below 25 100 100 200
25-50 20 20 50
72-76 5 N/A 50
150-174 5 5 50
216-220 1 N/A 1
220-222 0.1 1.5 1.5
421-512 2.5 5 5
806-809 1 1.5 1.5
809-824 1.5 25 25
851-854 1 1.5 1.5
854-869 1.5 2.5 2.5
896901 0.1 1.5 1.5
902-928 2.5 2.5 2.5
902-928 2.5 2.5 2.5
929-930 1.5 N/A N/A
935-940 0.1 1.5 1.5
1427-1435 300 300 300

RSS-119 Issue 9, 5.3.Transmitter Frequency Stability;
The carrier frequency shall not depart from the reference frequency in excess of the values given below:

F Stabilit
Frequency Band Authorized Bandwidth : b by lly.(ppm).
Base/Fixed Mobile Station
(MHz) (kHz)
>2 watts < 2 watts
217-218 and 219-220 11.25 1 5 5
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H.3. Deviations
o . Description and Deviation Reference
Deviation | Time & Justification of B NTS Approval
ase -
Number Date Deviation Standard EE [EEEE Procedure
none

H.4. Test Procedure

FCC Title 47, PART 2 Subpart J, 2.1055;
(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From —30° to +50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of
this section.

(b) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize all of
the components of the oscillator circuit at each temperature level shall be allowed prior to frequency
measurement. The short term transient effects on the frequency of the transmitter due to keying (except
for broadcast transmitters) and any heating element cycling normally occurring at each ambient
temperature level also shall be shown. Only the portion or portions of the transmitter containing the
frequency determining and stabilizing circuitry need be subjected to the temperature variation test.

(2) Beginning at each temperature level specified in paragraph (c)(1) of this section, the frequency shall
be measured within one minute after application of primary power to the transmitter and at intervals of no
more than one minute thereafter until ten minutes have elapsed or until sufficient measurements are
obtained to indicate clearly that the frequency has stabilized within the applicable tolerance, whichever
time period is greater. During each test, the ambient temperature shall not be allowed to rise more than
10° centigrade above the respective beginning ambient temperature level.

(d) The frequency stability shall be measured with variation of primary supply voltage as follows:
2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating
end point which shall be specified by the manufacturer.

H.5. Operating Mode During Test

EUT was in CW carrier transmit Mode (unmodulated)
Preset 2: 217.522678 MHz

EUT was in a thermal chamber. A DC power supply, 30 dB RF attenuator, RF cables and a spectrum
analyzer used during the test.

H.6. Sample Calculation

None

H.7. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist

H.8. Test date
Test started: October 21, 2008 Ended: October 22, 2008
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H.9.

Pass. The highest frequency deviation was 0.72 ppm at -30 °C with nominal DC voltage

Test Results

Temperature DC Measurement Measured Frequency Channel Frequency | Deviation | Deviation Limit
(°C) Voltage Minutes (MHz) (MHz) (Hz) (ppm) (ppm)
20 Nom.24.02 1 217.17159200 217.17159200 0.00 0.00 2
20 18.08 1 217.17159701 217.17159200 5.01 0.02 2
20 28.11 1 217.17159501 217.17159200 3.01 0.01 2
1 217.17174931 217.17159200 157.31 0.72 2
2 217.17174330 217.17159200 151.30 0.70 2
3 21717174130 217.17159200 149.30 0.69 2
4 217.17174130 217.17159200 149.30 0.69 2
30 24 5 217.17173729 217.17159200 145.29 0.67 2
6 217.17173529 217.17159200 143.29 0.66 2
7 217.17173529 217.17159200 143.29 0.66 2
8 217.17173328 217.17159200 141.28 0.65 2
9 21717173128 217.17159200 139.28 0.64 2
10 217.17173128 217.17159200 139.28 0.64 2
1 217.17156695 217.17159200 -25.05 0.12 2
2 217.17155693 217.17159200 -35.07 0.16 2
3 217.17155493 217.17159200 -37.07 0.17 2
4 217.17155493 217.17159200 -37.07 0.17 2
5 217.17155493 217.17159200 -37.07 0.17 2
20 24 6 217.17155292 217.17159200 -39.08 0.18 2
7 217.17155493 217.17159200 -37.07 0.17 2
8 217.17155292 217.17159200 -39.08 0.18 2
9 217.17155493 217.17159200 -37.07 0.17 2
10 217.17155493 217.17159200 -37.07 0.17 2
1 217.17154290 217.17159200 -49.10 0.23 2
2 217.17154290 217.17159200 -49.10 0.23 2
3 217.17153889 217.17159200 -53.11 0.24 2
4 217.17153689 217.17159200 -55.11 0.25 2
10 o4 5 217.17153228 217.17159200 -59.72 0.27 2
6 217.17152687 217.17159200 -65.13 0.30 2
7 217.17152487 217.17159200 -67.13 0.31 2
8 217.17152487 217.17159200 -67.13 0.31 2
9 217.17152286 217.17159200 -69.14 0.32 2
10 217.17152487 217.17159200 -67.13 0.31 2
1 217.17155893 217.17159200 -33.07 0.15 2
2 217.17155292 217.17159200 -39.08 0.18 2
3 217.17154691 217.17159200 -45.09 0.21 2
4 217.17154691 217.17159200 -45.09 0.21 2
0 ” 5 217.17154691 217.17159200 -45.09 0.21 2
6 217.17154691 217.17159200 -45.09 0.21 2
7 217.17154691 217.17159200 -45.09 0.21 2
8 217.17154491 217.17159200 -47.09 0.22 2
9 217.17154691 217.17159200 -45.09 0.21 2
10 217.17154691 217.17159200 -45.09 0.21 2
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H.10. Test Results continued

Temperature DC Measurement | Measured Frequency Channel Frequency Deviation | Deviation Limit
(°C) Voltage Minutes (MHz) (MHz) (Hz) (ppm) (ppm)
1 217.17158499 217.17159200 -7.01 0.03 2
2 217.17157897 217.17159200 -13.03 0.06 2
3 217.17157697 217.17159200 -15.03 0.07 2
4 217.17157697 217.17159200 -15.03 0.07 2
10 o 5 217.17157497 217.17159200 -17.03 0.08 2
6 217.17157497 217.17159200 -17.03 0.08 2
7 217.17157497 217.17159200 -17.03 0.08 2
8 217.17157497 217.17159200 -17.03 0.08 2
9 217.17157497 217.17159200 -17.03 0.08 2
10 217.17157497 217.17159200 -17.03 0.08 2
1 217.17160102 217.17159200 9.02 0.04 2
2 217.17160102 217.17159200 9.02 0.04 2
3 217.17160102 217.17159200 9.02 0.04 2
4 217.17160102 217.17159200 9.02 0.04 2
5 217.17159901 217.17159200 7.01 0.03 2
20 24 6 217.17159901 217.17159200 7.01 0.03 2
7 217.17160102 217.17159200 9.02 0.04 2
8 217.17160102 217.17159200 9.02 0.04 2
9 217.17160102 217.17159200 9.02 0.04 2
10 217.17160102 217.17159200 9.02 0.04 2
1 217.17159901 217.17159200 7.01 0.03 2
2 217.17159701 217.17159200 5.01 0.02 2
3 217.17159901 217.17159200 7.01 0.03 2
4 217.17159901 217.17159200 7.01 0.03 2
30 ” 5 217.17159901 217.17159200 7.01 0.03 2
6 217.17159701 217.17159200 5.01 0.02 2
7 217.17159701 217.17159200 5.01 0.02 2
8 217.17159701 217.17159200 5.01 0.02 2
9 217.17159901 217.17159200 7.01 0.03 2
10 217.17159901 217.17159200 7.01 0.03 2
1 217.17156695 217.17159200 -25.05 0.12 2
2 217.17156695 217.17159200 -25.05 0.12 2
3 217.17156695 217.17159200 -25.05 0.12 2
4 217.17156895 217.17159200 -23.05 0.11 2
40 24 5 217.17156695 217.17159200 -25.05 0.12 2
6 217.17156895 217.17159200 -23.05 0.11 2
7 217.17156695 217.17159200 -25.05 0.12 2
8 217.17156695 217.17159200 -25.05 0.12 2
9 217.17156895 217.17159200 -23.05 0.11 2
10 217.17156695 217.17159200 -25.05 0.12 2
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H.11. Test results continued
Temperature DC Measurement | Measured Frequency Channel Frequency Deviation | Deviation Limit
(°C) Voltage Minutes (MHz) (MHz) (Hz) (ppm) (ppm)
1 217.17152286 217.17159200 -69.14 0.32 2
2 217.17152286 217.17159200 -69.14 0.32 2
3 217.17152286 217.17159200 -69.14 0.32 2
4 217.17152086 217.17159200 -71.14 0.33 2
50 o 5 217.17152086 217.17159200 -71.14 0.33 2
6 217.17152286 217.17159200 -69.14 0.32 2
7 217.17152286 217.17159200 -69.14 0.32 2
8 217.17152086 217.17159200 -71.14 0.33 2
9 217.17152086 217.17159200 -71.14 0.33 2
10 217.17152286 217.17159200 -69.14 0.32 2
H.12. Test Setup
Temperature Chamber Data Logger
T DC Power
ransmitter Suppl
Under Test PRy Voltmeter
RF Spectrum
Attenuator Analyzer
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APPENDIX I: RADIATED EMISSIONS (DIGITAL DEVICES)
1.1. Base Standard & Test Basis

FCC Title 47, PART 15 Subpart B, 15.109
ICES-003 Issue 4

FCC Title 47, PART 15 Subpart B, 15.109

Base Standards

Test Basis ICES-003 Issue 4
ANSI C63.4-2003
Test Method CISPR 22-2002
1.2, Specifications

15.109 Radiated Emission Limits:
The field strength of radiated emissions from a Class A digital device, as determined at a distance of 10
meters, shall not exceed the following:

Frequency of emission Field strength
(MHz) (microvolts/meter)
30-88 90
88-216 150
216-960 210
Above 960 300

(g) As an alternative to the radiated emission limits shown in paragraphs (a) and (b) of this section, digital
devices may be shown to comply with the standards contained in Third Edition of the International Special
Committee on Radio Interference (CISPR), Pub. 22, “Information Technology Equipment—Radio
Disturbance Characteristics—Limits and Methods of Measurement”

ICES-003 Issue 4, 7.1;

This Standard refers to the following publication and where such reference is made, it shall be to the
edition listed below.

Canadian Standards Association Standard CAN/CSA-CEI/IEC CISPR 22:02, "Limits and Methods of
Measurement of Radio Disturbance Characteristics of Information Technology Equipment.”

Limits for radiated disturbance of class A ITE
at a measuring distance of 10 m

Frequency range Quasi-peak limits
MHz dB(pV/m)
30 to 230 40
30 to 1 000 47

NOTE 1: The lower limit shall apply at the transition frequency.
NOTE 2: Additional provisions may be required for cases where interference
occurs.

1.3. Deviations
Deviation ey sts:irfiizgggnagg Deviation Reference F—
Number Date Deviation staB:::rd UEEL [ Pror‘cl:zgure i
none
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1.4. Test Procedure

10m Radiated emission measurement

1.5. Test Setup

VWY

]
]
]
=

10 m Semi Anechoic Chamber

Test
—{ Antenna

Tmtod4m
r-=f--- 1
1
=" ': 1 10m Transmitter
U I ‘€ | Under Test
-
0.8 m
Ground Plane Turntable
T T
EMI Test Turntable and Antenna Mast
— Receiver Controller
10 m Control Room 10 m Support Room

1.6. Operating Mode During Test

EUT was in Preset 2: 217.522678 MHz, 5 Watts Transmit power with QPSK Modulation.

EUT RF output was terminated with a 40 dB attenuator and 50 Ohm termination during the tests.
1.7. Test Results

EUT is in compliance with FCC Title 47, PART 15 Subpart B, 15.109 and ICES-003 Issue 4

Worst case peak emission was 28.90 dBuV/m at 132.70 MHz when antenna height was 149 cm and
turntable angle was 51degree. It has 11.10 dB margin to CISPR 22 Class A limits

There was no digital circuitry related emission observed between 1 GHz and 2 GHz

Antenna Al_r|1t(?nna UumislE - Sutous RBW Eri?;astgﬂ CI?SS. g Margin
N eight angle Frequency | Detector Limit
polarization (cm) (degree) (MHz) (MHZz) Level (dBm) (dB)
(dBuV/m)
Vertical 154 74 88.48 Peak 0.12 21.31 40.00 18.69
Vertical 104 152 103.22 Peak 0.12 2415 40.00 15.85
Vertical 149 51 132.70 Peak 0.12 28.90 40.00 11.10
Vertical 107 18 162.19 Peak 0.12 25.00 40.00 15.00
Horizontal 238 142 324.41 Peak 0.12 30.39 47.00 16.61
Vertical 390 355 339.13 Peak 0.12 26.07 47.00 20.93
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1.8. Tested By

This testing was conducted in accordance with the ISO 17025:2005 scope of accreditation, table 1;
Quality Manual.

Name: Deniz Demirci
Function: Senior Wireless / EMC Technologist

1.9. Test date
Test started: October 23, 2008 Ended: October 23, 2008

Note: Plots were not provided in order to reduce file size.
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APPENDIX J: MEASUREMENT EQUIPMENT

10 m SEMI-ANECHOIC CHAMBER
30 MHz - 2.2 GHz Radiated Emission

Descriptions Manufacturer Type/Model | Serial # Cal Due Cal Date
Test Receiver Rohde & Schwarz ESMI Coosss | 02APRO9 | 02APROB
Bilog Antenna Teseq CBL 6112D CG1177 100CT09 100CTO07
HPIB Extender HP 37204 CG0181 N/A N/A
Mast Controller EMCO 2090 CG0179 N/A N/A
Turntable Controller EMCO 2090 CG0178 N/A N/A
Digttal Barometer/ Cole-Parmer 1870 CGO0728 | 30JUNO9 | 30JUNOS
Attenuator 40 dB 25 Watts Pasternack PE7017-40 CG0497 N/A N/A
RF Termination, 50 Ohm Huber + Suhner 65 I-50-0-17 N/A N/A N/A

Radio Measurements

Guiecever Rohde & Schwarz ES| CG0109 | 12NOV08 | 12NOVO7
Power Meter Agilent E4418B CGO0119 | 29JUL09 29JUL08
Power Meter Sensor HP 8481A CG0264 | 29JUL0O9 29JUL0O8
Temperature Chamber Thermotron SM-8C CG0836 NA NA
Data Logger Fluke 2620A CG0215 | 29JANO09 90CT07
DC Power Supply HP 6296A CG0218 N/A N/A
Multimeter Fluke Fluke 87 CG0383 11FEBO9 11FEBO8
Attenuator Weinschel 30dB CG0751 N/A N/A
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