llnglieSrgﬁngesting Services

FCC Part 22 Report

for

Telian Corporation
on the
Cellular Phone
Model Number: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500

Test Report: 30360052
Date of Report: December 26, 2002
Revised: February 19, 2003

Job #: 3036005
Date of Test: December 16 to 19, 2002 and February 18, 2003

‘-'n TN A2LA Certificate Number: 1755-01
Tested By; ( Suresh Kondapalli
—
Revie %by: ) @/ / ) David Chemomordik, Ph.D., EMC Technical Manager
Y SO ¢ PR
Review Date: _M/ 03
SR

@ All services undertaken are subject to the following general policy: Reports are submitted for exclusive use of the

client to whom they are addressed. Their significance is subject to the adequacy and representative character of the
samples and to the comprehensiveness of the tests, examinations or surveys made. This report shall not be reproduced
except in full, without written consent of Intertek Testing Services, NA Inc.

Intertek Testing Services NA, Inc.
1365 Adams Court, Menlo Park, CA 94025
Telephone 650-463-2900 Fax 650-463-2910 Home Page www.etlsemko.com




Intertek Testme Services
ITS ETL SEMKO .

1365 Adams Court, Menlo Park, CA 94025

Telian Corporation., Model No: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500 Date of Test: December 16 to 20, 2002 and February 18, 2003

TABLE OF CONTENTS

1.0 J 0170 00070 L U6 1) | DU PSRN 4
1.1 TSt SUIMIMATY ...vieeiieeiieeeiee ettt e et e st e et eessbeestaeeseseeessaeesseessseeesseesnseeansseennseenn 4
1.2 Product DESCIIPLION ....c.ueecvieieiiiieeieeieerieestestee e steereereesseesseesteeseaesssessseenseesseesseessnennns 5
1.3 Related SUbmMittal(s) GrantS.........cccveecuiiiriieiiiieeiie ettt e eee e ereeeteeeeaeeeveeeeeeas 5
2.0 RF Power Output, 6
2.1 TESE PTOCEAULE ...ttt ettt e e e e e et e e e e s e e s aaeeeeeeseseaasaaeeeas 6
2.2 TeSt EQUIPIMENL .....ooiiiiiiiieciieeieeie ettt ettt ettt st e et b e bt e st e saeesnteenseenseenseas 6
2.3 St RESUILS ..o nssnsnsnsssnsnnnnnnn 6
3.0 RAGIATEA POWET ..ceeeeeeeieieieeeieeeeeeeeeeeeeeeeeeeseseessesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 13
3.1 TESE PTOCEAUIE ..ottt e e e e e e e e e e e e e e e nan 13
3.2 TSt EQUIPIMENT ....eoiiiiiiiieeiieeiieeciee et ettt e erte e et e e staeesbeeetbeesabeeessaeesaseeensseesaseeennns 13
33 TSt RESUILS ...eeeiiiieeeeeeeee ettt e e e e e e e et reeeeeseeeeaaeeeeeeseseesnanaeeeas 13
4.0 Modulation Deviation Limiting 15
4.1 TESE PTOCEAULE ...t e e e e e e e e e e s e nan 15
4.2 TSt EQUIPIMENL .....cciviiiiiiiieeiieie et etest et eereereeteesteesteeesaeesbeesseesseessaesssesssesssesssesssenns 15
4.3 TSt RESUILS ...eeiiiiieeeeeeee ettt e e e e e et e e e e e e e s e e e eeessesseneaaeeeas 15
5.0 Audio Filter CharacteriStiCS...eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesesssesssssssssssssssssssses 17
5.1 TESE PTOCEAUIE ..t sssssssnensnnnnnas 17
5.2 TSt EQUIPIMENL .....cciviiiiieiieeiieie et eeestesereereereereesteesteeeeaessbeesseesseessaesssessseessesssassseens 18
53 St R ESUILS -ttt e e e e e e e e e e e e e e e e e e e e s e e e e eanan 18
6.0 Emission Limitations, Occupied Bandwidth . 22
6.1 TSt PTOCEAUIE ...ttt et e e e e e e e et e e e e e e s e e saaeeeeeeseeessaneeeeas 22
6.2 TSt EQUIPIMENL .....ecviiiiiiiieeiieit et eeesteseteete e e e e esteesteessaesnseesseesseeseesssesssesnseensesnseens 23
6.3 St R ESUILS -t e e e e e e e e e e e e e e e e e e e s nan 23
7.0 Out of Band Emissions at Antenna Terminals . 37
7.1 TSt PTOCEAULE ...ttt ettt e e ettt e e e e s e e e eaa e e e e e e s essnaaaaeeeas 37
7.2 TeSt EQUIPIMENL .....eiiiiiiiiiiieieeit ettt ettt e et be et e bt e saeesnteenseenseenseens 37
7.3 St R ESUILS . nnnsnsnnnsnnnns 38
8.0 Field Strength of Spurious Radiation 58
8.1 TSt PTOCEAUIE ...ttt e e e et e e e s e e s eaaa e e e e e e s essaaaeeeas 58
8.2 TSt EQUIPIMENT ....eoiiiiiiiieciie et eeiee ettt ettt e et e e staeesbeeetbeesabeeessaeesaseeensseesaseeenens 58
8.3 TSt RESUILS ...eeeieeieeeeeeee et e e e e e e e e e e e e e eseeeeaaeeeeeeseseennaaaeeeas 58
9.0 Line Conducted Emissions, .......ccccceeeeececrnnnees 60
9.1 TESE PTOCEAUIE ...ttt e e e e e e e e e e s e nan 60
9.2 St R ESUILS .t snsnsnsnnnsnnnes 60
10.0  Frequency Stability vs Temperature . 62
10.1 TESE PTOCEAULE ..ttt e e e e e e e e e e e e e nan 62

File: 30360052 Page 2 of 69 FCC Part 22 H



TS [ntertek Testing Services

ETL SEMKO 1365 Adams Court, Menlo Park, CA 94025
Telian Corporation., Model No: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500 Date of Test: December 16 to 20, 2002 and February 18, 2003
10.2 TSt EQUIPIMENT ....eoiviiiiiieciie ettt ettt e e ve e et e et eesbeeetbeesabeeessseesaseeensseesaseeennns 62
10.3 TSt RESUILS ...cuviiiieiiecieeie ettt e te et e e e st e st e esbeessaeseesseessnesnsesnseens 62
11.0  Frequency Stability vs Voltage 63
11.1 TSt PIOCEAUIE .....eeeeeeieete ettt ettt e st e s e s 63
11.2 TSt EQUIPIMENL .....eciviiiiieiiiecieete et etestesereereereereesteesteesebeesseesseesseeseesssessseessesssaesseens 63
11.3 TSt RESUILS. ..euvieiiieiie ettt ettt s e e steesbe e teesseesseesssesssesnseensaens 63
12.0 TeSt EQUIPIMENT ...cccuuerinieeiiieicisniinsnenessecsssesssassesssnsssssssssstessssssssssssssssssssssssssssssssssssssssssssssssssssses 64
13.0 Document HISTOTY ccccvierrrincseicssanessersssancssssessssrsssassssssssssasessssssssassssasesssssossassssssssssasossasssssassssases 65
APPENAIX A cooonrriniiniinsnicsnicsicsncssacsssesssecssesssesssssssssssstssssessesssssssassssssssssssasssssssasssssssssssssssssssses 66
FCC Part 15 Test Data.......uveieeiiiieieiiiieecitee ettt ee et e e svaee e e aaee e e ennaeaeeennes 69

File: 30360052 Page 3 of 69 FCC Part 22 H



Intertek Testme Services
ITS ETL SEMKO .

1365 Adams Court, Menlo Park, CA 94025

Telian Corporation., Model No: MTD-3500 & MTD-3510
Date of Test: December 16 to 20, 2002 and February 18, 2003

FCC ID: NPQMTD-3500

1.0 Introduction

1.1 Test Summary
FCC RULE DESCRIPTION OF TEST RESULT SECTION
2.1046 RF Power Output Complies 2.0
22.913, 24.232 ERP Complies 3.0
2.1047 Modulation Requirements Complies 4.0
22.915(d)(1) Audio Filter Characteristics Complies 5.0
2.1049 Emission Limitation, Occupied Bandwidth Complies 6.0
22.917(b)(d)
2.1051, 22.917(e) Out of Band Emissions at Antenna Terminals [ Complies 7.0
22.917(%), 24.238(a) | Mobile Emissions In Base Frequency Range
2.1053 Field Strength of Spurious Radiation Complies 8.0
15.207 Line Conducted Emissions Complies 9.0
2.1055 Frequency Stability vs. Temperature Complies 10.0
2.1055 Frequency Stability vs. Voltage Complies 11.0
2.1093 Specific Absorption Rate Complies A separate

report is issued
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1.2 Product Description
The Telian Corporation Models MTD — 3500/ MTD — 3510 are a dual mode, TDMA and AMPS cellular
radiotelephone operating in a cellular band 824 — 849 MHz. The difference between models is only

keypad layout and shape of the plastic face plate. The electronics of both phones are identical.

For more information, please refer to the attached product description.

Use of Product Portable Cellular Phone
Whether quantity (>1) production is [X] Yes, []No
planned
Cellular Phone modes AMPS

TDMA
Type(s) of Emission 40KO0F8W, 40KO0F1D, 30K0G7D
Allowed Deviation 124 10% (AMPS mode)
RF Output Power 26.4 dBm - AMPS

26.6 dBm - TDMA
Frequency Range 824 - 849 MHz
Antenna (e) & Gain Monopole, -2 dBd
Detachable antenna? [1Yes [X] No
Receiver L.O. frequency 988.65 -1013.61 MHz
External input [X] Audio [ ] Digital Data
DC power into final RF stage 3.5V, 120 mA quiescent current

1.3 Related Submittal(s) Grants

None
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2.0 RF Power Output,

FCC 2.1046
2.1 Test Procedure

The transmitter output was connected to a calibrated coaxial attenuator, the other end of which was connected
to a spectrum analyzer. Transmitter output was read off the spectrum analyzer in dBm. The power output at
the transmitter antenna port was determined by adding the value of the attenuator to the spectrum analyzer
reading. An HP power meter was also used to measure the RF power.

Tests were performed at three frequencies (low, middle, and high channels) and on all power levels, which
can be setup on the transmitters.

2.2 Test Equipment

Hewlett Packard 8481A Power Sensor, 435B Power Meter
Hewlett Packard HP8566B Spectrum Analyzer, 100 Hz - 22 GHz

2.3 Test Results
Frequency Mode Maximum measured Conducted Power Plot
(MHz) (dBm)
AMPS 26.4 2.1
824.04 TDMA 26.0 22
AMPS 26.4 23
836.55 TDMA 26.1 2.4
AMPS 26.1 2.5
848.97 TDMA 26.6 2.6
Frequency Mode Level Measured Conducted Power
(MHz) (dBm)
836.55 AMPS 0,1,2 26.4
836.55 AMPS 3 22.5
836.55 AMPS 4 18.5
836.55 AMPS 5 14.5
836.55 AMPS 6 10.5
836.55 AMPS 7 6.5
See plot 2.3
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3.0 Radiated Power
FCC 22913

The Effective Radiated Power (ERP) of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

3.1 Test Procedure

The EUT was positioned on a non-conductive turntable, 0.8m above the ground plane in a 10m semi-anechoic
chamber.

The radiated emission at the fundamental frequency was measured at 3m distance with a test antenna and
spectrum analyzer. During the measurement, the resolution and video bandwidths of the spectrum analyzer
were set to 100 kHz.

Worst-case emission was recorded with the rotation of the turntable and the raising and lowering of the test
antenna. The spectrum analyzer reading in dB(uV) was recorded.

ERP was measured using a substitution method. The EUT was replaced by half-wave dipole connected to a
signal generator. The spectrum analyzer reading was recorded and ERP was calculated as follows:

ERP=V,-V,+V,,

Where V; & V, are spectrum analyzer readings in dB(nV) when measured field strength from EUT &
generator accordingly; V,is the generator output in dBm.

3.2 Test Equipment

Hewlett Packard HP8546A Spectrum Analyzer
EMCO 3148 Log Periodic Antenna

CDI Robert’s Antenna

Hewlett Packard HP83732A Signal Generator

33 Test Results

Complies Refer to the attached data sheets.
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Effective Radiated Power
(Measured by Substitution Method)

Frequency | Antenna SA Reading SA Reading Signal Generator | ERP
Polariz. (EUT) (Sig. Gen. +Tuned Dipole) Output

MHz dB(nV) dB(nV) dBm dBm
AMPS Mode

824.04 \Y 95.3 41.1 -30.0 24.2

836.55 \Y 93.9 40.0 -30.0 23.9

848.97 \Y 92.8 41.8 -30.0 21.0
TDMA Mode

824.04 \Y 92.7 41.1 -30.0 21.6

836.55 \Y 95.3 40.0 -30.0 24.2

848.97 \Y 92.1 41.8 -30.0 20.3
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4.0 Modulation Deviation Limiting
FCC 2.1047, 22.915(b)(c)

4.1 Test Procedure

The RF output of the transceiver was connected to the input of an FM deviation meter through sufficient
attenuation so as not to overload the meter or distort the readings. An audio signal generator with a variable
attenuator on the output was coupled into the external microphone jack of the transceiver, or alternatively, the
microphone element was removed and the generator output was connected to the microphone wires by clip
leads.

At three different modulating frequencies, the output level of the audio generator was varied and the FM
deviation level was recorded (Table 4.1a).

4.2 Test Equipment

Marconi 2955A/2957 Radio Communication Test Set

4.3 Test Results
The deviation did not exceed 13.2 kHz.
The EUT passed the test.
See test data in table 4.
Table 4 Modulation Deviation Limiting
Input Level FM Deviation in kHz at Indicated Modulating Frequency
(mV) 300 Hz 1 kHz 1.58 kHz 2.5 kHz 3 kHz
1 0.7 1.4 2.1 3.2 3.4
2 0.8 1.9 3.0 4.5 4.7
3 0.9 2.3 3.5 54 5.8
5 1.1 2.9 4.6 6.9 7.6
7 1.2 34 5.4 8.2 8.2
10 1.4 4.2 6.4 9.1 8.7
15 1.7 5.1 7.9 9.6 9.1
20 1.9 5.9 8.9 9.8 9.1
30 2.3 7.2 9.5 10.0 9.3
40 2.6 7.6 10.4 10.1 9.4
50 2.9 8.5 11.0 10.1 9.6
100 4.4 9.0 11.9 10.3 9.7
150 4.5 9.6 12.0 10.3 9.5
200 4.4 9.8 12.0 10.3 9.5
300 4.2 9.8 12.0 10.3 9.5

Middle Channel: 836.52 MHz
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5.0 Audio Filter Characteristics
FCC 22.915(d)

For mobile stations, these signals must be attenuated, relative to the level at 1 kHz, as follows:

1) In the frequency ranges of 3.0 to 5.9 kHz and 6.1 to 15.0 kHz, signals must be attenuated by at least
40 log (f/3) dB, where f is the frequency of the signal in kHz.

(i1) In the frequency range of 5.9 to 6.1 kHz, signals must be attenuated at least 35 dB.

(ii1) In the frequency range above 15 kHz, signals must be attenuated at least 28 dB.

5.1 Test Procedure

The RF output of the transceiver was connected to the input of an FM deviation meter through sufficient
attenuation so as not to overload the meter or distort the readings. An audio signal generator was coupled into
the external microphone jack of the transceiver, or alternatively, the microphone element was removed and
the generator output was connected to the microphone wires by clip leads.

The test was performed according to the block diagram shown below.

Spectrum Analyzer Deviation meter RF out EUT
Audio gen. Audio in Demodulation Audio in
output output
Plotter

File: 30360052 Page 17 of 69 FCCPart 22 H
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On that block diagram, the HP 3885A spectrum analyzer having the tracing generator, and the Marconi
2955A Radio Communication Test Set having an output of a demodulator, are used. After the calibration was
made (the -20 dBm reading of the spectrum analyzer corresponds to the 9 kHz deviation) the spectrum
analyzer was set to scan the frequency from 300 Hz to 30 kHz, with the same audio input level as described
above, and with compressor OFF and expander OFF.
The audio filter response was plotted directly from the spectrum analyzer (Refer to Plots 5.1and 5.2). Using
the level measured at 1 kHz as a reference (0 dB), the audio filter response was calculated (See Table 5).

5.2 Test Equipment

Marconi Instruments 2955/2957 Radio Communications Test Set

HP 3588A Spectrum Analyzer
HP 7470A Plotter

53 Test Results

Complies, refer to the attached plots and data table.

Audio Filter Characteristics

Plot Number Description
5.1 300 Hz to 15 kHz
5.2 15 kHz to 30 kHz
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Table 5
Audio Filter Characteristics
Modulation Frequency Relative Level Attenuation

kHz dBm
0.3 -43.2 10.3
0.6 -39.9 7.0

1.0 -32.9 0

1.5 -31.2 -1.7
2.0 -30.8 -2.1
2.5 -30.8 -2.1
3.0 -314 -1.5
3.5 -33.5 0.6
3.8 -56.9 24.0
39 -77.1 442
4.0 -88.3 554
6.0 -89.7 56.8
6.0-15.0 <-88 > 55
15-30 <-90 > 57
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6.0 Emission Limitations, Occupied Bandwidth
FCC 2.1049, 22.917(b)(d)

For F3E/F3D emission mask uses with audio filter, the mean power of emissions must be attenuated below

the mean power of the unmodulated carrier wave (P) as follows:

1 On any frequency removed from the carrier frequency by more than 20 kHz but not more than 45
kHz: at least 26 dB;

2) On any frequency removed from the carrier frequency by more than 45 kHz, up to the first multiple
of the carrier frequency: at least 60 dB or (43 + 10 log P) dB, whichever is the lesser attenuation.

For F1D emission mask, the mean power of emissions must be attenuated below the mean power of the

unmodualted carrier (P) as follows:

(D) On any frequency removed from the carrier frequency by more than 20 kHz but no more than 45
kHz: at least 26 dB;

2) On any frequency removed from the carrier frequency by more than 45 kHz but not more than 90
kHz: at least 45 dB;

2) On any frequency removed from the carrier frequency by more than 90 kHz, up to the first multiple
ofthe carrier frequency: at least 60 dB or (43 +10 log P) dB, whichever is the lesser attenuation.

6.1 Test Procedure

The RF output of the transceiver was connected to the input of the spectrum analyzer through sufficient
attenuation. The audio generator was connected to the audio input of the transceiver.

The spectrum with no modulation was recorded. The audio input signal was adjusted to obtain the
frequencies deviation equal 6 kHz at the audio frequency of maximum response which was determined
measuring deviation versus frequency from 300 Hz to 3.5 kHz and was found 1.58 kHz. The audio input
level was increased by 16 dB. The audio frequency was set to the frequency 2.5 kHz.

The resolution bandwidth of the spectrum analyzer was set at 300 Hz and the spectrum was recorded in the
frequency band 50 kHz and 100 kHz from the carrier frequency. The same plots have been done for
wideband emissions, SAT, ST, DTMF9, Voice, some of the combinations of these modulating signals and in
TDMA mode. In addition, the emissions were recorded for low power (voice plus SAT only).
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6.2 Test Equipment

HP 8566B Spectrum Analyzer
Marconi 2955/2957 Radio Communication Test Set

HP 7470A Plotter
6.3 Test Results
Complies Refer to the attached plots.
Plot Number Description
6.1 Wideband emissions (0, 1, 0, 1), scan 100 kHz
6.2 DTMF "9"
6.3 SAT (6 kHz, 2 kHz deviation)
6.4 ST (10 kHz, 8 kHz deviation), scan 100 kHz
6.5 ST & SAT (6 kHz & 10 kHz), scan 100 kHz
6.6 DTMF & SAT, scan 100 kHz
6.7 Voice (2.5 kHz), scan 100 kHz
6.8 Voice (2.5 kHz), scan 200 kHz
6.9 Voice (2.5 kHz) & SAT (6 kHz), scan 100 kHz
6.10 Voice (2.5 kHz) & SAT (6 kHz), scan 200 kHz
6.11 TDMA mode, scan 100 kHz
6.12 TDMA mode, scan 200 kHz
6.13 Voice (2.5 kHz) & SAT (6 kHz), low power

Calculation of the necessary bandwidth (Bn) using the Carson’s Rule Bn = 2(M+D):

a) Voice and SAT signals:
Voice (M=2.5 kHz, D=12 kHz)
SAT (M=6 kHz, D=2 kHz)
Bn =2(6+12+2) = 40 kHz
Emission Designator: 40KOF8W

b) Wideband data:
Data (M=10 kHz, D=8 kHz)
SAT (M=6 kHz, D=2 kHz)
Bn = 2(10+8+2) = 40 kHz
Emission Designator: 40KOF1D

c) TDMA
Emission Designator: 30KODXW
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% Agilent  16:56:47 Feb 5, 20883

STicable loss_B.7dE) a Mkr2 20,8 kHz
Ref 25.85 dBm Atten 468 dB o -26.63 dE
Peak | TR
Log
16 . 2
dB.-"'I i) &
Center 8365 MHz Span 108 kHz
#Res BH 300 Hz #«/BW 308 Hz #5weep 5 5 (500 prs)
Marker Trace Type ® Axiz Amplitude

1R 2 Freqg 836.51496 MH=z 25.83 dBm

1o 20 Freg -19.8 kH=z -26.49 dB

2R 2 Freg 836.5196 MH=z 25.85 dBm

2a (e Freg ZH.8 kH=z -2E.63 dB

File: 30360052 Page 27 of 69 FCC Part 22 H



[ntertek Testing Services
ITS ETL SEMKO :

Telian Corporation., Model No: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500 Date of Test: December 16 to 20, 2002 and February 18, 2003

1365 Adams Court, Menlo Park, CA 94025

% Agilent  17:38:04 Feb 5, 20883

SAT+5T (cable loss 8.7dE) a Mkr2 20.2 kHz
Ref 25.85 dBm Atten 468 dB o -26.22 dE
Peak | TR
Log
16 :
Center 8365 MHz Span 108 kHz
#Res BH 300 Hz #«/BW 308 Hz #5weep 5 5 (500 prs)
Marker Trace Type ® Axiz Amplitude

1R (e Freg 836.51496 MH=z 25.43 dBm

1o 20 Freqg -19.8 kH=z -26.15 dB

2R 2 Frag 836.51496 MHz 25.85 dBm

2o 23 Freg 20.2 kHz -26.22 dB
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7.0 Out of Band Emissions at Antenna Terminals
FCC 22.917(e), 22.917(f)

Out of Band Emissions:

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier (P) on
any frequency twice or more than twice the fundamental frequency by at least (43 + 10 log P) dB.

Mobile Emissions in Base Frequency Range:

The mean power of any emissions appearing in the base station frequency range from cellular mobile
transmitters operated must be attenuated to a level not to exceed -80 dBm at the transmit antenna connector.

7.1 Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 30 kHz. The audio modulating signal was adjusted
like it is described in Section 6.1 of this report. Sufficient scans were taken to show the out of band
Emissions if any up to 10th harmonic.

7.2 Test Equipment

HP 8566B Spectrum Analyzer
Marconi 2955/2957 Radio Communication Test Set
HP 7470A Plotter
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7.3 Test Results
Complies Refer to the attached plots.

Plot Number Description
7.1.a-7.1d Low Channel, high power
72.a-72d Middle Channel, high power
73.a-73d High Channel, high power
7.5a-7.54d Middle Channel, low power (5 dBm)

Emissions in the receiving band
Plot Number Description
74.a Low Channel
7.4.b Middle Channel
7.4.c High Channel
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8.0 Field Strength of Spurious Radiation

FCC 2.1053
8.1 Test Procedure

The EUT was setup to transmit a maximum power. The accessory headset was connected to the EUT.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT.

The frequency range up to tenth harmonic of each of the three fundamental frequency (low, middle, and high
channels) was investigated. The tests were performed with the EUT placed on three orthogonal axiss; the
worst case of emissions was reported.

For spurious emissions attenuation, the substitution method was used. On each frequency where the Field
Strength was found above 63.4 dB(nV/m) (which corresponds to ERP =-33 dBm), the EUT was substituted
by a reference antenna (half-wave dipole - below 1 GHz, or Horn antenna - above 1GHz), connected to a
signal generator. The signal generator output was adjusted to obtain the same reading as from EUT. The ERP
at the spurious emissions frequency was calculated as in section 3. The spurious emissions attenuation was
calculated as the difference between ERP at the fundamental frequency (see section 3) and at the spurious
emissions frequency.

The emissions from the digital part and receiver of the EUT were measured as well.

8.2 Test Equipment

EMCO 3115 Horn Antenna

Hewlett Packard HP8546A Spectrum Analyzer
Tektronix 2784 Spectrum Analyzer

Hewlett Packard HP 83732A Signal Generator
Low Pass Filter

Preamplifier

8.3 Test Results

The data of the Field Strength of spurious emissions is presented in Appendix A. The measurements by
the substitution method were performed only on the frequencies where the Field Strength exceeds
63 dB(nV/m) for the mode with the highest emission level.
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Effective Radiated Power
(Measured by Substitution Method)

Frequency | Antenna SA Mode Signal Generator Output ERP | Spurious
Polariz. | Reading required to have the same SA * Attenuat.
(EUT) Reading as from EUT
MHz dB(uv) V., dBm dBm dB
Channel 824.04 MHz
1648.1 \ 28.7 AMPS -42.1 -37.1 63.5
3296.2 \ 58.6 AMPS -41.9 -35.9 62.3
Channel 836.52 MHz
1673.0 \Y 29.5 TDMA -40.5 -35.8 66.6
2509.6 \ 65.3 TDMA -38.4 -32.9 64.5
4182.3 H 61.2 AMPS -39.0 -32.6 65.4
Channel 848.97 MHz
1697.9 \Y 314 AMPS -38.4 -34.4 64.5
2546.9 H 65.2 AMPS -39.0 -33.5 65.1
3395.9 H 59.3 TDMA -42.9 -36.7 69.5
4244.9 H 65.3 TDMA -34.0 -28.5 60.6
5093.8 H 58.6 TDMA -36.9 -30.1 63.5

* ERP is calculated as: ERPggmy= Vg@Bm) + G @)
The Limit for Spurious Attenuation is 40 dB

Test Result: Complies by more than 20 dB for Part 22 and more than 10 dB for Part 15 Class B.

File: 30360052 Page 59 of 69 FCC Part 22 H




Intertek Testme Services
ITS ETL SEMKO :

1365 Adams Court, Menlo Park, CA 94025

Telian Corporation., Model No: MTD-3500 & MTD-3510

FCC ID: NPQMTD-3500 Date of Test: December 16 to 20, 2002 and February 18, 2003
9.0 Line Conducted Emissions,

FCC 15.207
9.1 Test Procedure

Test procedure described in the ANSI C63.4 Standard was employed.
The EUT was connected to the charger, that was connected to the AC line through the LISNS.

Both HOT and NEUTRAL leads were tested.

9.2 Test Results

See the attached plots.
The EUT passed by 11 dB.
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Date of Test: December 16 to 20, 2002 and February 18, 2003
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10.0  Frequency Stability vs Temperature
FCC 2.1055,22.355

Frequency Tolerance: 2.5 ppm
10.1 Test Procedure

The equipment under test was connected to an external DC power supply and the RF output was connected to
a frequency counter via feed through attenuators. The EUT was placed inside the temperature chamber. The
DC leads, RF output cable, and external PTT cable exited the chamber through an opening made for that

purpose.

After the temperature stabilized for approximately 20 minutes, the external PTT switch was activated, and the
frequency output was recorded from the counter.

10.2  Test Equipment

Temperature Chamber, -30°C to +70°C
Hewlett Packard 5383 A Frequency Counter
DC Power Supply

10.3 Test Results

Test Result: Complies
Tx Frequency: 836.520000 MHz
Tolerance: +/- 2091.3 Hz
Temperature Frequency Difference
(°C) (MHz) (Hz)
50 836.520150 150
40 836.519820 -180
30 836.519770 -230
20 836.520150 150
10 836.519860 -140
0 836.520120 120
-10 836.520340 340
-20 836.520360 360
-30 836.520360 360

Maximum variation is 0.43 ppm
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11.0  Frequency Stability vs Voltage
FCC 2.1055, 22.355

Frequency Tolerance: 2.5 ppm
11.1 Test Procedure
An external variable DC power supply was connected to the battery terminals of the equipment under test.
The voltage was set to 115% of the nominal value and was then decreased until the transmitter light no
longer illuminates; i.e., the battery end point. The output frequency was recorded for each battery
voltage.
11.2  Test Equipment
Hewlett Packard 5383 A Frequency Counter
DC Power Supply

11.3 Test Results.

Test Result: Complies
Tx Frequency: 836.52 MHz
Tolerance: +/- 2091.3 Hz
Supply Frequency Difference
(Battery) (MHz) (Hz)

Volts
343 836.520000 836.520136
3.70 836.520000 836.520149
4.26 836.520000 836.520155

Maximum variation is 0.43 ppm
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12.00 Test Equipment

Date of Test: December 16 to 20, 2002 and February 18, 2003

Measurement equipment used for compliance testing utilized the equipment on the following list:

Equipment Manufacturer Model/Type Serial # Cal Cal Due
Int

Bi-Log Antenna EMCO 3143 9509-1160 12 9/19/03
Pre-Amplifier Sonoma Inst. 310 185634 12 01/10/03
RF Filter Section Hewlett Packard 85460A 3448A00267 12 7/16/03
EMI Receiver Hewlett Packard 8546A 3710A00373 12 7/16/03
Spectrum Analyzer Tektronix 2784 B3020108 12 8/08/03
Signal Generator Hewlett Packard 83732A 322A00119 12 03/04/03
Double-ridged Horn Antenna EMCO 3115 9170-3712 12 6/02/03
Double-ridged Horn Antenna EMCO 3115 8812-3049 12 4/03/03
Pre-Amplifier Miteq AMF-4D-001180-24-10P | 799159 12 04/05/03
Radio Communication Test Set | Marconi 2955/2957 N/A 12 12/13/03
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13.0 Document History

Date of Test: December 16 to 20, 2002 and February 18, 2003

Writer

Revision/
Job Number | Initials Dels Change
1.0 /3036005 DC January 7, 2003 Original document
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Appendix A
FCC Part 22 Spurious Radiated Emission test data 17 December 2002

Test Mode: Tx @ 824.04 MHz

Temperature: 21.0 C Company: Telian Corporation
Humidity: 51.0 % Model: ~ MTD - 3500/3510
Frequency SA Cable Pre Ant. Ext. FS Level
Polarity Mode Reading | Loss | Amplif. | factor | Atten.
MHz. dB(uV) dB dB dB(l/m)| dB dB(uV/m)
AMPS 28.7 4.2 _ 27.4 3 63.3
1648.08 v
TDMA 28.4 4.2 _ 27.4 3 63.0
AMPS 58.3 5.1 36.5 30.6 3 60.5
2472.12 A%
TDMA 57.5 5.1 36.5 30.6 3 59.7
AMPS 58.6 6.0 36.4 323 3 63.5
3296.16 v
TDMA 53.8 6.0 36.4 323 3 58.7
AMPS 54.1 6.8 36.3 34.1 3 61.7
4120.20 v TDMA | 518 | 68 | 363 | 341 | 3 59.4
AMPS 48.7 9.5 35.8 35.2 3 60.6
4944.24 H TDMA 493 9.5 35.8 35.2 3 61.2
AMPS 39.4 8.3 353 36.4 3 51.8
5768.28 H
TDMA 46.1 8.3 35.3 36.4 3 58.5
AMPS 32.3% 12.6 35.3 35.9 3 48.5
6592.32 H/V
TDMA 32.3% 12.6 353 35.9 3 48.5
AMPS 32.3% 12.6 353 38.0 3 50.6
7416.36 H/V
TDMA 32.3% 12.6 35.3 38.0 3 50.6
AMPS 32.3% 12.6 354 37.8 3 50.3
8240.4 H/V
TDMA 32.3% 12.6 354 37.8 3 50.3
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FCC Part 22 Spurious Radiated Emission test data

Test Mode:

Tx @ 836.52 MHz

Temperature: 21.0 C

Date of Test: December 16 to 20, 2002

Company: Telian Corporation

17 December 2002

Humidity: ~ 51.0 % Model: ~ MTD — 3500/3510
Frequency SA Reading Cable Pre Ant. Ext. FS Level
Polarity Mode Loss Amplif. factor Atten.
MHz. dB(nV) dB dB dB(1/m) | dB dB(uV/m)
AMPS 263 42 B 274 3 60.9
1673.04 v
TDMA 295 42 B 274 3 64.1
AMPS 60.7 51 365 30.6 3 62.9
2509.56 v TDMA 653 51 36.5 30.6 3 67.5
AMPS 56.6 6.0 36.4 323 3 61.5
3346.08 v TDMA 57.0 6.0 36.4 323 3 61.9
AMPS 61.2 6.8 363 34.1 3 68.8
4182.26 H TDMA 60.4 68 363 341 3 68.0
AMPS 431 95 358 352 3 60.0
S019.12 H TDMA 49.9 95 358 352 3 61.8
AMPS 40.1 83 353 36.4 3 525
5855.64 H
TDMA 394 8.3 353 36.4 3 51.8
AMPS 33.0% 115 353 36.5 3 48.9
6692.16 H/V
TDMA 33.0% 11.5 353 36.5 3 48.9
AMPS 33.0% 102 354 354 3 49.0
7528.68 H/V
TDMA 33.0% 102 354 354 3 49.0
AMPS 33.0% 10.1 354 379 3 43.8
8365.20 H/V
TDMA 33.0% 10.1 354 379 3 43.8
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[ntertek Testing Services
ETL SEMKO

1365 Adams Court, Menlo Park, CA 94025

Telian Corporation., Model No: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500

FCC Part 22 Spurious Radiated Emission test data

Test Mode:

Tx @ 848.97 MHz

Temperature: 21.0 C

Date of Test: December 16 to 20, 2002

Company: Telian Corporation

17 December 2002

Humidity: 51.0 % Model:  MTD - 3500/3510
Frequency SA Reading Cable Pre Ant. Ext. FS Level
Polarity Mode Loss Amplif. factor Atten.
MHz. dB(uV) dB dB dB(1/m) dB dB(uV/m)
AMPS 31.4 42 _ 27.4 3 66.0
1697.94 A%
TDMA 28.0 4.2 _ 27.4 3 62.6
AMPS 65.2 5.1 36.5 30.6 3 67.4
2546.91 H TDMA 60.2 5.1 36.5 30.6 3 62.4
AMPS 58.2 6.0 36.4 32.3 3 63.1
3395.88 H TDMA 593 6.0 364 323 3 6422
AMPS 61.8 6.8 36.3 34.1 3 69.4
4244.85 H TDMA 653 68 363 341 3 729
AMPS 53.8 9.5 35.8 35.2 3 65.7
5093.82 H TDMA 58.6 9.5 35.8 35.2 3 70.5
AMPS 33.2% 8.3 353 36.4 3 45.6
5942.79 H/V
TDMA 33.2% 83 35.3 36.4 3 45.6
AMPS 33.2% 10.5 353 36.7 3 48.1
6791.79 H/V
TDMA 33.2% 10.5 353 36.7 3 48.1
AMPS 33.2% 10.4 354 379 3 49.1
7640.73 H/V
TDMA 33.2% 10.4 35.4 37.9 3 49.1
AMPS 33.2% 10.4 354 37.9 3 49.1
8489.70 H/V
Notes:
- Test was performed at 3m.
- Detector used — Peak.
- * Noise floor.
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[ntertek Testing Services
ETL SEMKO 1365 Adams Court, Menlo Park, CA 94025

Telian Corporation., Model No: MTD-3500 & MTD-3510
FCC ID: NPQMTD-3500 Date of Test: December 16 to 20, 2002

FCC Part 15 Test Data

[Test Mode: Receiving Mode Intertek Testing Services — Limitat3m
Fomeaags 2. ¢ Radiated Emissions 30 MHz - 1000 MHz * Quasi Peak Level
FCC Part 15 Class B (Vertical) Srtical Trescan
60.0
50.0-F Ir
— I I
£ T [
S 400F
= 1
% 30.0F
g I
ER: [
S I
5 10.0F \ |M, \‘WMW
0 T \_\,/\“/AV\A \/Aw,M\MMMM
-10.0+
10.0M 100.0M 1.0G
Frequency (Hz) Model Number: MTD - 3500/3510
Operator: Arkadi Kaplan Company: Telian Corp.
02:15:27 PM, Wednesday, December 18, 2002 ITS Job Number: 3036005
TI grsnf Megaat?‘:reR_ezcw@g Mode Intertek Testing Services — Limitat3m
Hum‘i’dity; 514 % Radiated Emissions 30 MHz - 1000 MHz ®  QuasiPeak Level
FCC Part 15 Class B (Horizontal) = .
60.0 T
50.0F |r
_ I I
£ T [
s 0%
=] L
% 30.0F
s i
S 200F -
S i
£ 100+
< I
o}
-10.0F
10.0M 100.0M 1.0G
Frequency (Hz) Model Number: MTD - 3500/3510
Operator: Arkadi Kaplan Company: Telian Corp.
02:17:00 PM, Wednesday, December 18, 2002 ITS Job Number: 3036005
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