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TELIT
TRIZIUM Executive Summary
FCC ID: RITTRIZIUM CFR Title 47 Part 24 Subpart E

1.0 Requirements Summary

Reference Description Conformance
2.1046; Part 24 Subpart E §24.232 (a), (¢) RF Power Output Compliant
2.1047 (a) Modulation Characteristics Compliant
2.1049 Occupied Bandwidth Compliant
2.1051; 24.238 (a) Spurious Emissions at Antenna Terminals Compliant

Spurious Emissions at Antenna Terminals

2.1051; 24.238 (b) Frequency Block Edges Compliant

2.1053; 24.238 (a) Radiated Spurious Emissions Compliant

2.1055 (a) (1) Frequency Stablht.y Qver Temperature Compliant
Variations

2.1055 (d) (2) Frequency Stability Over Voltage Variations Compliant

Table 1 Requirements Summary of EMC Part 24 ComplianceTesting
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TELIT
TRIZIUM
FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Unintentional Radiators
CFR Title 47 Part 24 Subpart E

Equipment Configuration

1.1 Overview

An EMC evaluation to determine compliance of the TELIT TRIZIUM with the requirements of Part 24 Subpart
E, was performed. All references are to the most current version of Title 47 of the Code of Federal Regulations
in effect. In accordance with §2.1033, the following data is presented in support of the Certification of the
TELIT TRIZIUM. TELIT should retain a copy of this document which should be kept on file for at least two
years after the manufacturing of the TRIZIUM has been permanently discontinued.

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with Part 24 Subpart E,, in accordance with Cetecom, purchase order number 9115584. All tests were
conducted using measurement procedure ANSI C63.4-1992.

Type of Submission/Rule: | Part 24 Original Filing
Model(s) Tested: | TRIZIUM
Model(s) Covered: | TRIZIUM

Primary Power: 3.8 VDC

FCC ID: RI7TRIZIUM

Type of Emissions: 250 KGXW

EUT Specifications:
RF Power Output: 0.8 Watts
Equipment Frequency Range: 1850.2 - 1909.8 MHz
Frequency Stability: +/ - 50 Hz
Analysis: | The results obtained relate only to the item(s) tested.
Evaluated by: | Liming Xu
Date(s): | April 5,2005

MET Report: EMC16171-FCC
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TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Unintentional Radiators
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

1.2 Test Site

All testing was performed at MET Laboratories, Inc., 914 W. Patapsco Ave. Baltimore, Maryland 21230. All
equipment used in making physical determinations is accurate and bears recent traceability to the National
Institute of Standards and Technology.

Radiated Emissions measurements were performed in a semi-anechoic chamber. In accordance with
§2.948(a)(3), a complete site description is contained at MET Laboratories. In accordance with §2.948(d),
MET Laboratories has been accredited by the National Voluntary Laboratory Accreditation Program (Lab
Code: 100273-0).

1.3 Description of Test Sample

The TRIZIUM, Equipment Under Test (EUT), is powered from a 3.8 VDC supply. The EUT is a Tri-Band
GPRS Data Terminal System.

MET Report: EMC16171-FCC © 2005, MET Laboratories, Inc. Page 3 of 43
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Figure 2. Test Configuration: Base Band Block Diagram
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TELIT
TRIZIUM

FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Unintentional Radiators
CFR Title 47 Part 24 Subpart E

1.4 Equipment Configuration

The EUT was set up as outlined in Figure 1. All cards, racks, etc., incorporated as part of the EUT is included in
the following list.

Ref. ID Name / Description Model Number Part Number Serial Number Rev. #
2077203 GSM/GPRS module TRIZIUM N/A 3522290000016 19 1
2077204 GSM/GPRS module TRIZIUM N/A 3522290000019 18 1

Table 2. Equipment Configuration

15 Support Equipment

Support equipment necessary for the operation and testing of the EUT is included in the following list.

— -
Ref. ID Name / Description Manufacturer Model Number CUS‘.Ome'.’ Supplied
Calibration Data
2077203 Test fixture DAI Telecom N/A N/A
2077204 Test board DAI Telecom N/A N/A

Table 3. Support Equipment

* The ‘Customer Supplied Calibration Data’ column will be marked as either not applicable, not available, or will contain the calibration date
supplied by the customer.
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TELIT
TRIZIUM
FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Unintentional Radiators
CFR Title 47 Part 24 Subpart E

1.6 Ports and Cabling Information

1.1.31 Interfaces on TRIZIUM

1.1.31.1 TRIZIUM PIN-OUT

IPin |Signa| |IIO |Function |Interna| Type
Pull up
1 |PD5 ||/0 |Port D5 [ GPIO13 (4) CMOS 2.8V
GPIO13 I
2 |PD4 110 [Port D4 f GPIO12 (4) CMOS 2.8V
GPIO12
3 FPD3 /O JPort D3/ GPIO11 (4) CMOS 2.8V
GPIO11
4 FPD2 /O JPort D2 f GPIO10 (4) CMOS 2.8V
GPIO10
5 |PD1 |m:) |P0rt D1/ GPIO9 (4) |CMOS 2.8V
GPIO9
6 [PDo ||/0 |Port DO / GPIO8 (4) |CMOS 2.8V
GPIO8
7 JMON1_CAM O [Camera clock (4) Jcmos 2 8v
| € - |Ground IPower
|[EAR_MT- AO |Handset earphone signal output, phase - Audio
10 |EAR MT+ AO [Handset eaphone signal output, phase + Audio
11 JEAR HF+ AO  [Handsfree ear output, phase + Audio
12 |EAR_HF- AO |Handsfree ear output, phase - Audio
13 MIC_MT+ Al JHandset microphone signal input; phase+, nominal Audio
level 50mYrms
14 |MlC_MT- Al |Handset microphone signal input; phase-, nominal Audio
level 50mVims
15 [MIC_HF+ Al JHandsfree microphone input; phase +, nominal Audio
level 3mVrms
16 JMIC_HF- Al JHandsfree microphone input; phase -, nominal Audio
level 3myrms
17 |GND - |Ground lPower
18 [|SIMCLK (8] |External SIM signal — Clock 3V ONLY
19 [|SIMRST (0] |External SIM signal — Reset 3V ONLY
20 ISIMIO |I!O |Externa| SIM signal - Data /O 3V ONLY
21 |CCIN JvO  JExternal SIM signal - Presence (active low) 47K JCMOS 2.8V
22 [SIMvVCC - [External SIM signal — Power (3) 3V ONLY
23 JADC Al JAnalog/Digital converter input A/D
24 JVBATT - [Main power supply JPower
25 |TX_TRACE TX Data for debug monitor (1) |CMOS 2.8V
26 [RX_TRACE IRX Data for debug monitor (1) |CMOS 2.8V
27 VRTC AO [VRTC Backup capacitor |P0wer
28 [GND - Ground [Power
29 |STAT_LED (o] Status indicator led ICMOS 28V

MET Report: EMC16171-FCC
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TELIT
TRIZIUM
FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Unintentional Radiators
CFR Title 47 Part 24 Subpart E

Pin |Signal 1o |Function Internal |[Type
Pull up
30 |JAXE | IHandsfree switching 100K JCMOS 2.8V
31 JVOUT - |Pcrwer output for external accessories (camera) -
32 JICSDA GPIO4 |I/O JCamera IIC interface / GPIO4 Configurable general CMQS 2.8V
urpose I/Q pin (4)
33 JICSCL GPIOZ /O [Camera IIC interface / GPIO2 Configurable general CMOS 2.8V
urpose /O pin (4)
34  JGPIO1 110 JGPIO1 Configurable general purpose /0O pin CMQS 2.8V
35 [CHARGE Al [Charger input Power
36 JGND - Ground Power
37 |C103!T)(D | Serial data input (TXD) from DTE CMOS 2.8V
38 IC1D4!RXD 0 Serial data output to DTE CMOS 2.8V
30 |C1[]BIDTR | Input for Data terminal ready signal (DTR) from CMQOS 2.8V
IoTE (@)
40 |C105fRTS | Input for Request to send signal (RTS) from DTE CMQOS 2.8V
41 |C1 06/CTS O Output for Clear to send signal (CTS) to DTE CMQOS 2.8V
42 |C109!DCD 9] Output for Data carrier detect signal (DCD) to DTE CMQOS 2.8V
43 |C1U?£DSR O Output for Data set ready signal (DSR) to DTE CMQOS 2.8V
44 |C125!RING o} Output for Ring indicator signal (RI) to DTE CMQS 2.8V
45 [GND  [Ground Power
46 JON/OFF | Input command for switching power ON or OFF [47K2  |Pull up to VBATT
(toggle command). The pulse to be sent to the
TRIZIUM must be equal or greater than 1 second.
47 |RESET | |Reset input 2K 12 see par.1.1.27
48 |GND - |Ground Power
49 JANTENNA O lAntenna output - 50 ochm RF
50 JGND - Ground Power
51 JOE_CAM /O JOutput Enable Camera / GPIOT (4) CMQS 2.8V
GPIO7
52 JCAM_SYNC I/O JCamera Sync (4) CMQS 2.8V
53 JCAM_DRDY 110 |Camera DRDY / GPIOS (4) CMOS 2.8V
GPIO5
24 |PD7Y /O JPort D7 / GPIOG {4) CMQS 2.8V
GPI06
55 |JPD6 I/0  JPort D6 / GPIO3 (4) CMOS 2.8V
GPIO3
56 [GND . Ground Power

Table 4. Ports and Cabling Information
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TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Unintentional Radiators
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

1.7 Mode of Operation

Simulation of normal operation is made with a Network emulator (like CMU-200). The EUT has to be
connected to the network emulator through a RF cable as it does not have its own antenna. The equipment can
work in 850 and 1900 MHz GSM frequency bands and can work in GSM or GPRS modes. Operation modes are
selected through serial cable and through the network emulator.

1.8 Method of Monitoring EUT Operation

e LED in test fixture indicating that the EUT is correctly powered and the equipment is looking for a
network.

o Indications in the network emulator (CMU-200)

1.9 Modifications

1.9.1 Modifications to EUT

No modifications were made to the EUT.

1.9.2 Modifications to Test Standard

No modifications were made to the test standard.

1.10 Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for
testing was returned to Cetecom upon completion of testing.
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DOC-EMC704 4/5/2005



TELIT
TRIZIUM
FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Broadband PCS Devices
CFR Title 47 Part 24 Subpart E

2.0  Electromagnetic Compatibility Criteria for Broadband PCS Devices

2.1 RF Power Output

Test Requirement(s):

§ 2.1046 Measurements required: RF power output:

8§ 2.1046 (a) For transmitters other than single sideband, independent sideband and controlled
carrier radiotelephone, power output shall be measured at the RF output terminals when the
transmitter is adjusted in accordance with the tune-up procedure to give the values of current
and voltage on the circuit elements specified in § 2.1033(c)(8).The electrical characteristics of
the radio frequency load attached to the output terminals when this test is made shall be
stated.

8§ 2.1046 (b) For single sideband, independent sideband, and single channel, controlled carrier
radiotelephone transmitters, the procedure specified in paragraph (a) of this section shall be
employed and, in addition, the transmitter shall be modulated during the test as specified and
as applicable in § 2.1046 (b) (1-5). In all tests, the input level of the modulating signal shall be
such as to develop rated peak envelope power or carrier power, as appropriate, for the
transmitter.

§ 2.1046 (c) For measurements conducted pursuant to paragraphs (a) and (b) of this section,
all calculations and methods used by the applicant for determining carrier power or peak
envelope power, as appropriate, on the basis of measured power in the radio frequency load
attached to the transmitter output terminals shall be shown. Under the test conditions
specified, no components of the emission spectrum shall exceed the limits specified in the
applicable rule parts as necessary for meeting occupied bandwidth or emission limitations.

8§ 24.232 Power and antenna height limits.

§ 24.232 (a): Base stations are limited to 1640 watts peak equivalent isotropically radiated
power (e.ir.p.) with an antenna height up to 300 meters HAAT. See § 24.53 for HAAT
calculation method. Base station antenna heights may exceed 300 meters with a
corresponding reduction in power; see Table 1 of this section. In no case may the peak output
power of a base station transmitter exceed 100 watts. The service area boundary limit and
microwave protection criteria specified in § 24.236 and § 24.237 apply.

HAAT in meters Maximum e.i.r.p. (Watts)
<300 1,640
<500 1,070
<1,000 490
<1,500 270
<2,000 160

Table 5. Table One from 24.232 (a) - Reduced Power for Base Station

MET Report: EMC16171-FCC © 2005, MET Laboratories, Inc. Page 10 of 43

DOC-EMC704 4/5/2005




TELIT
TRIZIUM
FCC ID: RI7TTRIZIUM

Electromagnetic Compatibility
Criteria for Broadband PCS Devices
CFR Title 47 Part 24 Subpart E

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

8§ 24.232 (c): Peak transmit-power must be measured over any interval of continuous
transmission using instrumentation calibrated in terms of an rms equivalent voltage. The
measurement results shall be properly adjusted for any instrument limitations, such as detector
response times, limited resolution bandwidth capability when compared to the emission
bandwidth, sensitivity, etc., so as to obtain a true peak measurement for the emission in
question over the full bandwidth of the channel.

a) The EUT was located inside of a shielded enclosure (See Photograph 1).

b) As required by 47 CFR 2.1046, RF power output measurements were made at the RF
output terminals using an attenuator and spectrum analyzer. This test was performed
with carrier modulated by a PCS GSM, modulated signal.

The EUT was copmpliant with the requirement(s) of this section. The EUT conducted power

does not exceed limit at the carrier frequency.

Liming Xu

01/03/2005
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FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

TRIZIUM Part 24 Test Setup

A

Photograph 1. EUT Test Setup for Part 24 - Broadband PCS Devices
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TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

TRIZIUM Part 24 Test Results

#¥ATTEM 40dE MR Z4.33dEm e ducted ,

RL =E. @dEm 18d B 1. BEASAGHE LONGUCIed power.
(24 33+4 33) dBrm = 28 BBdBEm
4 .33 dE is the cable and
coupler loss

ju]

CEMTER 1.85BETGHz SPAM 28, BEMHz

#¥RBW Z . @MHz UBW 3. BMHz SWP SBms

Plot 1. RF Power Output, Test Results — Low Channel
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TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

TRIZIUM Part 24 Test Results

¥ATTEM 4@dE MR Z4 . S@dEBEm RF conducted power:
FEL 326. @dEm 18d B~ 1 BEBlEi:GH=z

(24.5+4 33)dEm = 28 .83 dEm

4 33 dB is the cable and
coupler loss

CEMTER 1.BEVEYGH=z SPAM 19, BEMH=z
¥REW 2. 8MH=z VEW 3. HAMH=z SWP SBms

Plot 2. RF Power Output, Test Results — Mid Channel
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TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

TRIZIUM Part 24 Test Results

¥ATTEMN 48dE MR 24, 17dBm RF conducted power;
RL 32E. BdBm 1684 B~ 1. 91888GH=

(2417 + 4.33) dBm =28.5dBm

4.33 dE is the cahle and
coupler loss

CEMTER 1.910E8BGH= SPAM 28, BEMH=z
¥REW 2. 8MH=z VEW 3. HAMH=z SWP SBms

Plot 3. RF Power Output, Test Results — High Channel

MET Report: EMC16171-FCC © 2005, MET Laboratories, Inc. Page 15 of 43

DOC-EMC704 4/5/2005



TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

2.2 Modulation Characteristics

Test Requirement(s):  § 2.1047 Measurements required: Modulation characteristics
§ 2.1047 (a): Voice modulated communication equipment. A curve or equivalent data
showing the frequency response of the audio modulating circuit over a range of 100 to 5000
Hz shall be submitted. For equipment required to have an audio low-pass filter, a curve
showing the frequency response of the filter, or of all circuitry installed between the
modulation limiter and the modulated stage shall be submitted.

Test Procedures:

a) The EUT uses GMSK modulation. In GMSK modulation, voice or data information is
digitized and coded into a bit stream.

b) Modulation plots were taken in order to give a detailed explanation of the modulation

scheme used in the EUT of the PCS system.

Test Results: The EUT was compliant with the requirement(s) of this section. The following plot(s)
illustrate a detailed explanation of the modulation scheme used in the EUT of the PCS system.

Test Engineer(s): Liming Xu

Test Date(s): 01/03/2005
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2.3 Modulation Characteristics Test Results

¥ATTEMN 48dEBE MER —1.33dBm
RL 38. BdEm 1Ad B~ Slms

]

CEMTER 1.8EVFE23334GH=z SPAM @H=z
¥REW ZHAHz ¥UBW 3. BkHz ¥SWF SHms

Plot 4. Modulation Characteristics Test Results
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CFR Title 47 Part 24 Subpart E

2.4  Occupied Bandwidth

Test Requirement(s):

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

8§ 2.1049 Measurements required: Occupied bandwidth: The occupied bandwidth, that is
the frequency bandwidth such that, below its lower and above its upper frequency limits, the
mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a
given emission shall be measured under the specified conditions of § 2.1049 (a) through (i) as
applicable.

a) As required by §2.1049 of CFR 47, occupied bandwidth measurements were made on the
EUT.

b) The EUT was configured to transmit a PCS GMSK modulated carrier signal.

¢) Using an IF bandwidth of 10 kHz, the test engineer determined the occupied bandwidth
of the emission at the center of the selectable channel range and recorded the detailed
measurements as plotted data.

The EUT was compliant with the requirement(s) of this section.

Liming Xu

01/03/2005
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Occupied Bandwidth Test Results

¥ATTEM 4B@dE aMkR —.83dEB

FEL 38. 8dEm 168d B~ Z58kHz

O

CEMTER 1.8EVPE3GH=z SPAMN 1. 888MHz
¥REM 18kH=z ¥UEBK Z8kH:z SHP S8ms

Plot 5. Occupied Bandwidth Test Results
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2.5  Spurious Emissions

2.5.1 Spurious Emissions at Antenna Terminals

Test Requirement(s):

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

§ 2.1051 Measurements required: Spurious emissions at antenna terminals: The radio
frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a
suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in § 2.1049 as appropriate. The magnitude of spurious
emissions which are attenuated more than 20 dB below the permissible value need not be
specified.

24.238 Emission limitations for Broadband PCS equipment: The rules in this section
govern the spectral characteristics of emissions in the Broadband Personal Communications
Service.

8 24.238 (@) Out of band emissions. The power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of
at least 43 + 10 log(P) dB.

a) As required by 47 CFR 2.1051, spurious emissions at antenna terminal measurements
were made at the RF output terminals using a 50 Q attenuation and spectrum analyzer set
for a 100 kHz bandwidth.

b) The RBW of 100 kHz was used to investigate and search for spurious emissions; any
spurious emissions found with this technique were re-measured with the appropriate 1
MHz RBW.

c¢) This test was performed with digitally modulated carrier signals, and the EUT was
adjusted for continuous transmission on frequencies across the operating band.

d) The frequency spectrum was investigated from 9.0 KHz to 20.0 GHz. For measuring

emissions above 2 GHz, a high-pass filter was used to eliminate the fundamental transmit
frequency to prevent possible saturation effects on the front end of the spectrum analyzer.

The EUT was compliant with the requirement(s) of this section. There were no detectable
spurious emissions for this EUT.

Liming Xu

01/03/2005
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Spurious Emissions at Antenna Terminals Test Results

¥ATTEM 4B8dB MR —28. S8d Bm
RL 34. 2dEBm 18d B 1. 173GH=z
|
F
PRI PR SRS " Aepsrianiatra e Wi st 4
START BH=z STOP Z2.9B0AGH=
¥REK 1EBkH=z VEK 1BBkH=z SkP ¥328ms

Plot 6. Spurious Emissions at Antenna Terminals Test Results
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TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

Spurious Emissions at Antenna Terminals Test Results

¥ATTEN ZBdE MKR —-5Z. 17dBEm
EL 14.3dEBEm 1@d B~ 7. 89aGH=z

D

R

WWWWW

START 2. 28@GH=z STOP 8. 808GH=
#¥FEL 188kH=z VEMW 188kH= SWF 1.3=zec

Plot 7. Spurious Emissions at Antenna Terminals Test Results
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FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

Spurious Emissions at Antenna Terminals Test Results

¥ATTEN Z8dEBE MER =51, B@d Bm
RFL 14.3dEm 18d B~ 11. ¥58GH=z

i}

R

START 8. BEEGH=z STOR 13, BEEGH=z
¥REEW 1H08kH=z VEW 1EHAkH=z SWF 1. 3=zec

Plot 8. Spurious Emissions at Antenna Terminals Test Results
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FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

Spurious Emissions at Antenna Terminals Test Results

¥ATTEM ZBdB MER —47%. 34dBm
FL 14.3dEm 18d B~ 19. B55GH=

D

R

START 13.0BEBGH=z STORP 28. BEEGHz
¥FEW 18B8kH=z VELW 188kH=z SWF 1.8=sec

Plot 9. Spurious Emissions at Antenna Terminals Test Results
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2.5.2 Spurious Emissions at Antenna Terminal Frequency Block Edges

Test Requirement(s):

Test Procedures:

Test Results:

Test Engineer:

Test Date(s):

§ 2.1051 Measurements required: Spurious emissions at antenna terminals: The radio
frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a
suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in § 2.1049 as appropriate. The magnitude of spurious
emissions which are attenuated more than 20 dB below the permissible value need not be
specified.

24.238 Emission limitations for Broadband PCS equipment: The rules in this section
govern the spectral characteristics of emissions in the Broadband Personal Communications
Service.

§ 24.238 (b): Measurement procedure. Compliance with these rules is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 MHz or greater.
However, in the 1 MHz bands immediately outside and adjacent to the frequency block a
resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed. A narrower resolution bandwidth is permitted
in all cases to improve measurement accuracy provided the measured power is integrated over
the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as
specified). The emission bandwidth is defined as the width of the signal between two points,
one below the carrier center frequency and one above the carrier center frequency, outside of
which all emissions are attenuated at least 26 dB below the transmitter power.

a) As recommended in FCC Part 24, greater than or equal to 1% of emission spectrum
bandwidth was chosen to measure the peak of any emission inside the 1.0 MHz
frequency band adjacent to each frequency block edge. All other frequencies were
measured using a 3 KHz RBW.

b) The unit was exercised using signal types required by §2.1049.

The EUT was compliant with the requirement(s) of this section. Modulation products outside
of this band are attenuated at least 43 + 10 Log (P) below the level of the modulated carrier.

Liming Xu

01/03/2005
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Spurious Emissions at Antenna Terminal Frequency Block Edges Test Results

¥ATTEM 4@dB MER —14 17dBm

FL =24.2dBm 18d B~ 1.849972GH=

]

RM M\
CEMTER 1.2358BHEGH=z SPFAM 1. BEEMH=z
¥REBEI 2. BHBkH= *¥JEBEI 20k H= SKHP Z28E8ms=

Plot 10. Spurious Emissions at Antenna Terminal Frequency Block Edges Test Results — Low Channel
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Spurious Emissions at Antenna Terminal Frequency Block Edges Test Results

¥ATTEM 4BdB MER —15. BEd Bm
FL 34.3dEm 18d B~ 1.918812GH=z

D

R

CEMTER 1.91080BGH=z SPAMN 1. 888MHz
¥FEBW 3. BkH=z ¥UEW 28k H=z SWF Z288ms

Plot 11. Spurious Emissions at Antenna Terminal Frequency Block Edges Test Results — High Channel
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2.5.3 Radiated Spurious Emissions

Test Requirement(s):

§ 2.1053 Measurements required: Field strength of spurious radiation.

§ 2.1053 (a) Measurements shall be made to detect spurious emissions that may be radiated
directly from the cabinet, control circuits, power leads, or intermediate circuit elements under
normal conditions of installation and operation. Curves or equivalent data shall be supplied
showing the magnitude of each harmonic and other spurious emission. For this test, single
sideband, independent sideband, and controlled carrier transmitters shall be modulated under
the conditions specified in paragraph (c) of § 2.1049, as appropriate. For equipment operating
on frequencies below 890 MHz, an open field test is normally required with the measuring
instrument antenna located in the far-field at all test frequencies. In the event it is either
impractical or impossible to make open field measurements (e.g. a broadcast transmitter
installed in a building) measurements will be accepted of the equipment as installed. Such
measurements must be accompanied by a description of the site where the measurements were
made showing the location of any possible source of reflections which might distort the field
strength measurements. Information submitted shall include the relative radiated power of
each spurious emission with reference to the rated power output of the transmitter, assuming
all emissions are radiated from half-wave dipole antennas.

8§ 2.1053 (b): The measurements specified in paragraph (a) of this section shall be made for
the following equipment:

(1) Those in which the spurious emissions are required to be 60 dB or more below
the mean power of the transmitter.

(2) All equipment operating on frequencies higher than 25 MHz.

(3) All equipment where the antenna is an integral part of, and attached directly to
the transmitter.

(4) Other types of equipment as required, when deemed necessary by the
Commission.

§ 24.238 Emission limitations for Broadband PCS equipment: The rules in this section
govern the spectral characteristics of emissions in the Broadband Personal Communications
Service.

8§ 24.238 (@) Out of band emissions. The power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of
at least 43 + 10 log(P) dB.
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Test Procedures:

Test Results:

Test Engineer:

Test Date(s):

b)

d)

e)

As required by §2.1053, field strength of spurious radiation measurements were made in
accordance with the general procedures of ANSI C63.4-1992 "Methods of Measurement
of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz".

Preliminary radiated emission measurements were performed inside a shielded chamber
with all digital signal generators on and terminated. The frequency list from the
preliminary measurements was used as a guide for making final measurements in a 3
meter semi-anechoic chamber (equivalent to an Open Area Test Site).

The unit was scanned over the frequency range of the lowest system oscillator value to 20
GHz.

The Radiated Spurious Emissions Limit is obtained by the following:
Based on an output power (as measured at the output of the Amplifier) of 1.0 watts:
Po=1.0W

-the radiated power level of all spurious emissions must be attenuated by at least 43 +
10log(Po) below Po, yielding:

Po-[43 + 10Log(Po) = -13dBm

The EUT was compliant with the requirement(s) of this section.

Liming Xu

01/03/2005
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Radiated Spurious Emissions, Test Results

Frequency EUT Antenna Antenna Uncorrected Cﬁ?ﬁzztr;gn Cable CDoirsrt:cnt(i:gn Corrected Limit Margin
Azimuth Polarity HEIGHT Amplitude Loss Amplitude
(MHz) Factor Factor (dBuv) (dB)
(Degrees) (H/V) (m) (dBuv) (dB) (+) (dB) (+) (dB) () (dBuv)
76.24 0 H 1.5 -4.35 8.65 2.04 0 6.34 40 -33.66
76.24 0 A\ 1.5 -3.9 7.25 2.04 0 5.39 40 -34.61
150.68 0 H 1.5 -4.5 8.10 2.65 0 6.25 435 -37.25
150.68 0 A\ 1 -4.5 8.20 2.65 0 6.35 435 -37.15
193.6 0 H 1.5 -3.91 10.68 2.95 0 9.72 435 -33.78
193.6 0 A\ 1 -1.99 9.89 2.95 0 10.85 435 -32.65
472.52 0 H 1.5 -5.14 16.95 4.36 0 16.17 46 -29.83
472.52 0 Vv 1 -5.06 17.25 4.36 0 16.55 46 -29.45
853.08 0 H 1.5 -4.43 22.20 5.53 0 23.30 46 -22.70
853.08 0 A\ 1 -4.43 21.66 5.53 0 22.76 46 -23.24
973 0 H 1.5 -4.28 23.80 6.15 0 25.67 54 -28.33
973 0 A\ 1 -4.2 23.52 6.15 0 25.47 54 -28.53
Table 6. Radiated Spurious Emissions, Test Results
Notes: There were no detectable emissions between 973 MHz and 20 GHz.
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Radiated Spurious Emissions, Test Setup

Photograph 2. Radiated Spurious Emissions, Test Setup
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FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

2.5.4 Radiated Spurious Emissions -MPE Calculation

Test Requirements: As specified in CFR 47 Part 24

Test Results: The MPE calculation for TELIT PCS module (800mW conducted power ) and @ 20cm; the
maximum antenna gain 7.9 dBi ( Antenna numeric gain G =6.2)

Pd = PG/ 4pi*R?
= (800x6.2)/12.566* (20)°
=(4960)/12.566x 400
= (4960)/5026.4
=0.99 mW/cm®

*Pd = power density in mW/cm®

* G = Antenna numeric gain (6.2); LogG=g/10(g=79).
* P= Conducted RF power to antenna ( 800 mW).

* R = Minimum allowable distance.( 20 cm)

*The power density Pd =0.99 mW/cm” is less than 1 mW/cm? (listed MPE limit for
General Population)

*The EUT/antenna should be 20cm away from the general population with the
maximum antenna gain 7.9 dBi.

Test Engineer: Liming Xu
Test Date(s): 01/03/2005
MET Report: EMC16171-FCC © 2005, MET Laboratories, Inc.
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2.6 Frequency Stability over Temperature Variations

Test Requirement(s):  § 2.1055 Measurements required: Frequency stability.

§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 § 2.1055.
Test Procedures:

a) As required by §2.1055(a)(1) of CFR 47, frequency tolerance measurements were made
over the temperature range of -30°C to +50°C.

b) The frequency measurements were made using direct input to a spectrum analyzer.
¢) Climatic control was accomplished using an environmental simulation chamber.
d) The temperature was first lowered to -30°C and then raised hourly in 10° increments.

e) The unit remained in the chamber during temperature transitions and during the
measurement process.

Test Results: The EUT was compliant with the requirement(s) of this section. Frequency tolerance of
carrier signal: +/- 0.005% for a temperature variation from - 30°C to + 50°C at normal supply
voltage.

Test Engineer(s): Liming Xu

Test Date(s): 01/07/2005
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Frequency Stability over Temperature Variations Test Results

Carrier Frequency Deviations Due to Temperature Instability

Temperature (°C) Carrier El;]e;nu;:er}cy (GH2) Frequency Deviation (Hz) Deviation Limit (kHz)

30 1867.80000 20 * +1.86
20 1867.80000 20" +1.86
-10 1867.80000 20" +1.86

0 1867.80000 20" +1.86
+10 1867.80000 20" +1.86
+20 1867.80000 20" +1.86
+30 1867.80000 20 +1.86
+40 1867.80000 20 +1.86
+50 1867.80000 20 +1.86

Table 7. Frequency Stability over Temperature Variations Test Results

Notes: * The frequency deviation is less than 10 Hz.

* There is no detectable frequency variation when the frequency counter was set to 10Hz resolution.

MET Report: EMC16171-FCC © 2005, MET Laboratories, Inc. Page 34 of 43

DOC-EMC704 4/5/2005



TELIT Electromagnetic Compatibility
TRIZIUM Criteria for Broadband PCS Devices
FCC ID: RI7TTRIZIUM CFR Title 47 Part 24 Subpart E

Frequency Stability over Voltage

Test Requirement(s):  § 2.1055 Measurements required: Frequency stability over Voltage Variations:

§2.1055 (d): The frequency stability shall be measured with variation of primary supply
voltage as follows:

(1) For hand carried, battery powered equipment, reduce primary supply voltage to
the battery operating end point which shall be specified by the manufacturer.

Test Procedures:

a) As required by §2.1055(d)(1) of CFR 47, frequency tolerance measurements were made
over changes in the supply voltage to the EUT from 85% to 115% of the nominal supply
voltage using a variable transformer to vary the AC supply.

b) The frequency measurements were made using direct input to a spectrum analyzer.

Test Results: The EUT was compliant with the requirement(s) of this section. Frequency tolerance of
carrier signal: = 0.0001% for a variation in primary voltage from 85% to 115% of the rated
supply.

Test Engineer(s): Liming Xu

Test Date(s): 01/07/2005
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Frequency Stability over Voltage, Test Results

Percentage of DC Voltage Carrier Frequency 'gg\?i:i%%y Deviation Limit
Rated Supply V) (MHz) (H2) (kHz)
85% 3.20 1867.80000 20 * +1.67
100% 3.77 1867.80000 20 * +1.67
115% 4.34 1867.80000 20 * +1.67

Table 8. Frequency Stability over Voltage, Test Results

Notes: * The frequency deviation is less than 20 Hz.

* There is no detectable frequency variation when the frequency counter was set to 10Hz resolution.
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3.0 Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the
requirements of ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:2000.

Test Name: PCS Device Testing Test Date(s): 01/03/2005
MET
Asset # Nomenclature Manufacturer Model Last Cal Date | Cal Due Date
1T4300 SEMI-ANECHOIC CHAMBER # 1 EMC TEST SYSTEMS NONE 05/03/2003 04/03/2006
1T4303 ANTENNA; BILOG SCHAFNER - CHASE EMC | CBL6140A 04/09/2004 04/09/2005
1T2665 HORN ANTENNA EMCO 3115 03/12/2004 03/12/2005
182261 SIGNAL GENERATOR ROHDE & SCHWARZ SMIQ 03 02/11/2004 02/11/2005
1T4351 SPECTRUM ANALYZER AGILENT E 7405A 09/28/2004 09/28/2005
1T2511 HORN ANTENNA EMCO 3115 07/14/2004 07/14/2005
1T4302 SPECTRUM ANALYZER HEWLETT PACKARD 8563A 07/16/2004 07/16//2005

Table 9. Test Equipment
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4.0 Compliance Information

4.1 Certification Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart I — Marketing of
Radio frequency devices:

§ 2.801 Radio-frequency device defined.

As used in this part, a radio-frequency device is any device which in its operation is capable of Emitting radio-
frequency energy by radiation, conduction, or other means. Radio- frequency devices include, but are not

limited to:

(a) The various types of radio communication transmitting devices described throughout this chapter.

(b) The incidental, unintentional and intentional radiators defined in Part 15 of this chapter.

(c) The industrial, scientific, and medical equipment described in Part 18 of this chapter.

(d) Any part or component thereof which in use emits radio-frequency energy by radiation, conduction, or

other means.
§ 2.803 Marketing of radio frequency devices prior to equipment authorization.

(a) Except as provided elsewhere in this chapter, no person shall sell or lease, or offer for sale or lease
(including advertising for sale or lease), or import, ship or distribute for the purpose of selling or
leasing or offering for sale or lease, any radio frequency device unless:

(1) In the case of a device subject to certification, such device has been authorized by the
Commission in accordance with the rules in this chapter and is properly identified and labeled as
required by §2.925 and other relevant sections in this chapter; or

(2) In the case of a device that is not required to have a grant of equipment authorization issued by the
Commission, but which must comply with the specified technical standards prior to use, such
device also complies with all applicable administrative (including verification of the equipment or
authorization under a Declaration of Conformity, where required), technical, labeling and
identification requirements specified in this chapter.

(d) Notwithstanding the provisions of paragraph (a) of this section, the offer for sale solely to business,
commercial, industrial, scientific or medical users (but not an offer for sale to other parties or to end
users located in a residential environment) of a radio frequency device that is in the conceptual,
developmental, design or pre-production stage is permitted prior to equipment authorization or, for
devices not subject to the equipment authorization requirements, prior to a determination of
compliance with the applicable technical requirements provided that the prospective buyer is advised
in writing at the time of the offer for sale that the equipment is subject to the FCC rules and that the
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(e)(1)

(©)(2)

®

equipment will comply with the appropriate rules before delivery to the buyer or to centers of
distribution.

(i)
(i)

(i)

(iv)

V)

Notwithstanding the provisions of paragraph (a) of this section, prior to equipment authorization
or determination of compliance with the applicable technical requirements any radio frequency
device may be operated, but not marketed, for the following purposes and under the following
conditions:

Compliance testing;

Demonstrations at a trade show provided the notice contained in paragraph (c)
of this section is displayed in a conspicuous location on, or immediately adjacent to, the device;

Demonstrations at an exhibition conducted at a business, commercial, industrial, scientific or
medical location, but excluding locations in a residential environment, provided the notice
contained in paragraphs (c) or (d) of this section, as appropriate, is displayed in a conspicuous
location on, or immediately adjacent to, the device;

Evaluation of product performance and determination of customer acceptability, provided such
operation takes place at the manufacturer's facilities during developmental, design or pre-
production states; or

Evaluation of product performance and determination of customer acceptability where customer
acceptability of a radio frequency device cannot be determined at the manufacturer's facilities
because of size or unique capability of the device, provided the device is operated at a business,
commercial, industrial, scientific or medical user's site, but not at a residential site, during the
development, design or pre-production stages.

For the purpose of paragraphs (e)(1)(iv) and (e)(1)(v) of this section, the term manufacturer's facilities
includes the facilities of the party responsible for compliance with the regulations and the
manufacturer’s premises, as well as the facilities of other entities working under the authorization of
the responsible party in connection with the development and manufacture, but not the marketing, of
the equipment.

For radio frequency devices subject to verification and sold solely to business, commercial, industrial,
scientific and medical users (excluding products sold to other parties or for operation in a residential
environment), parties responsible for verification of the devices shall have the option of ensuring
compliance with the applicable technical specifications of this chapter at each end user's location after
installation, provided that the purchase or lease agreement includes a proviso that such a determination
of compliance be made and is the responsibility of the party responsible for verification of the
equipment.
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The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart J —
Equipment Authorization Procedures:

§ 2.901 Basis and Purpose

(@)

(b)

In order to carry out its responsibilities under the Communications Act and the various treaties and
international regulations, and in order to promote efficient use of the radio spectrum, the Commission
has developed technical standards for radio frequency equipment and parts or components thereof.
The technical standards applicable to individual types of equipment are found in that part of the rules
governing the service wherein the equipment is to be operated.' In addition to the technical standards
provided, the rules governing the service may require that such equipment be verified by the
manufacturer or importer, be authorized under a Declaration of Conformity, or receive an equipment
authorization from the Commission by one of the following procedures: certification or registration.

The following sections describe the verification procedure, the procedure for a Declaration of
Conformity, and the procedures to be followed in obtaining certification from the Commission and the
conditions attendant to such a grant.

8§ 2.907 Certification.

(a)

(b)

Certification is an equipment authorization issued by the Commission, based on representation and test
data submitted by the applicant.

Certification attaches to all units subsequently marketed by the grantee which are identical (see Section
2.908) to the sample tested except for permissive changes or other variations authorized by the
Commission pursuant to Section 2.1043.

" In this case, the equipment is subject to the rules of Part 15. More specifically, the equipment falls under Subpart
B (of Part 15), which deals with unintentional radiators.
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8 2.948 Description of measurement facilities.

(a) Each party making measurements of equipment that is subject to an equipment authorization under
Part 15 or Part 18 of this chapter, regardless of whether the measurements are filed with the
Commission or kept on file by the party responsible for compliance of equipment marketed within the
U.S. or its possessions, shall compile a description of the measurement facilities employed.

(1 If the measured equipment is subject to the verification procedure, the description of the
measurement facilities shall be retained by the party responsible for verification of the equipment.

(M If the equipment is verified through measurements performed by an independent
laboratory, it is acceptable for the party responsible for verification of the equipment
to rely upon the description of the measurement facilities retained by or placed on
file with the Commission by that laboratory. In this situation, the party responsible
for the verification of the equipment is not required to retain a duplicate copy of the
description of the measurement facilities.

(i1) If the equipment is verified based on measurements performed at the installation site
of the equipment, no specific site calibration data is required. It is acceptable to
retain the description of the measurement facilities at the site at which the
measurements were performed.

2) If the equipment is to be authorized by the Commission under the certification procedure, the
description of the measurement facilities shall be filed with the Commission's Laboratory in
Columbia, Maryland. The data describing the measurement facilities need only be filed once
but must be updated as changes are made to the measurement facilities or as otherwise
described in this section. At least every three years, the organization responsible for filing the
data with the Commission shall certify that the data on file is current.
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4.2 Label and User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart A — General:

8 15.19 Labeling requirements.

(@) In addition to the requirements in Part 2 of this chapter, a device subject to certification or verification
shall be labeled as follows:

(1)

2

)

(4)

©)

Receivers associated with the operation of a licensed radio service, e.g., FM broadcast under
Part 73 of this chapter, land mobile operation under Part 90, etc., shall bear the following
statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the
condition that this device does not cause harmful interference.

A stand-alone cable input selector switch, shall bear the following statement in a conspicuous
location on the device:

This device is verified to comply with Part 15 of the FCC Rules for use with
cable television service.

All other devices shall bear the following statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2) this
device must accept any interference received, including interference that may cause undesired
operation.

Where a device is constructed in two or more sections connected by wires and marketed
together, the statement specified under paragraph (a) of this section is required to be affixed
only to the main control unit.

When the device is so small or for such use that it is not practicable to place the statement
specified under paragraph (a) of this section on it, the information required by this paragraph
shall be placed in a prominent location in the instruction manual or pamphlet supplied to the
user or, alternatively, shall be placed on the container in which the device is marketed.
However, the FCC identifier or the unique identifier, as appropriate, must be displayed on the
device.

§15.21 Information to user.

The users manual or instruction manual for an intentional or unintentional radiator shall caution the user that
changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.
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The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart B — Unintentional
Radiators:

§ 15.105 Information to the user.

(a) For a Class B digital device or peripheral, the instructions furnished the user shall include the following or
similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a residential
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged
to try to correct the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.
— Increase the separation between the equipment and receiver.

— Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

— Consult the dealer or an experienced radio/TV technician for help.
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