Applicant:

Tested Product:

Type:

Manufacturer:

Output power /
field strength:

Frequency range:

Standard:

Deputy supervigor of/ElVIC—

Jabo,r‘a';ory / 7
/ ;fd / {.//'C_//’j,_,
{ L4 :.r
!_fd, /;;://;/M ;/‘{(/ |
o i eifn Seier r_.f"'lng. Michzel Ef’ﬂminger

TEST REPORT

of the accredited test laboratory

TUV Nr.-M/FG-04/124

Adcon Telemetry GmbH
Inkustr. 24
A-3400 Klosterneuburg

Telemetry GSM transcever
A733 GSM

Adcon Telemetry GmbH
A-3400 Klosterneuburg; Inkustr. 24

1T W max. power supply: 6,2 VDC

1850 - 1910
MHz

Channel separation: 200 kHz

FCC: 47 CFR 24

TUV Osterreich
Test laboratory for EMC

yoerw,
L0 9»0;, o)

¢

Copy Nbr.:@_

A publication of this test report is only permitted literally,

Copying or reproduction of partial sections needs a written permission of TUV Osterreich,

The results of this test report only refer to the provided equipment,

Form: FCC15.DOTA. 1. 2002

Page 1 0f 15 File' 04-124.doc/15. 9, 2004

checked by: .

TUY

OSTERREICH

Geschiftsbereich
Medizintechnik,
Nachrichtentechnik
und EMV

Prifstelle fir
Nachrichtentechnik
und EMV

Prifzentrum Wien
A - 1230 Wien
Deutschstrale 10

Tel +43-1-61091-0
Fax.: DWW 6505
Mail: office@tuev.or.at

Akkreditierte Prif-,
L"Jberwachungs:
Zertifizierungs- und
Kalibrierstelle

Notified Body 0408

DVR 0047 333
UID ATU 37086005



Test Report Reference:
MIFG-04/124 ' u

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH

LIST OF MEASUREMENTS

The complete list of measurements called for in 47 CFR 15.247 is given below.

SUBCLAUSE PARAMETER TO BE MEASURED PAGE

Intentional Radiators

Test object data 3
24.232 Power Output 4-5
24.235 Frequency stability 6-7
24238 Emissions Limits 8-9
15.209
2.989 Occupied Bandwidth 10-15
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Test Report Reference: A—
MIFG-04/124 Tu

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH

TEST OBJECT DATA
General EUT Description

This telemetry equipment will be used to collect data from various sensors and write it into memory.
Occationally it is connecting trough the GSM network to send the collected data to other stations like
observers. This telemetry equipment will be situated in environment where normally no persons are
situated and will work without user interaction.

The G5M Modem used is capable of operation in the bands 850 MHz and 1900 MHz, but the operation
band is permanently locked to 1900 MHz. For this reason measurements were only made in this
frequency band,
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Test Report Reference:
MIFG04/124 1 u
Ambient temperature: 25°C OSTERREICH

Relative humidity:  51%

Power Output § 24.232
Conducted Measurement
Peak Average
Frequency Power Step Output Power Output Power
(MHz) (dBm) (dBm)
1850,2 0 288 28,7
1880,0 0 285 283
1909.8 0 282 28,0
Measurement uncertainty +075dB
LIMIT
Power Step Nominal Peak Output Power Tolerance
(dBm) (dB)
0 + 30 +.2

Test Equipment used: NT-208
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Test Report Reference:

==
MIFG-04/124 ’ u V

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH

Power Output § 24.232

EIRP Measurement

Burst Modulation
Frequency Power Step Average Average

(MHz) (dBm) (dBm)

1850.2 0 2945 19.84

18800 0 27,90 18,27

1909.8 0 2810 18,47
Measurement uncertainty +4dB
LIMIT

Power Step Burst Average EIRP
(dBm)
0 = 33

Test Equipment used: NT-100; NT-110; NT-111; NT-112; NT-125; NT-207;, NT-208
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Test Report Reference: R—
kst TU

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH

Frequency stability § 24.235

Frequency error vs. Supply voltage

The power supply voltage is nominal 6.2 VDC. The shut off voltage is 5,5 VDC. The GSM module power
supply is regulated to 3,75 VDC. This voltage stays constant over the full supply voltage range from 5,5
VDC to 10 VDC. Because of this there were no change in frequency stability measureable over the full
power supply range.

Frequency error vs. Temperature

Temperature Frequency Error Frequency Error
s . Hz ppmM
-30 +78 +0,0415
-20 +61 +0.0324
-10 +38 +0,0202
+0 | +24 +0,0128
+10 | +15 +0,0080
+20 +10 +0.0053
+30 +10 i +0,0053
+40 +5 +0,0027
+50 +20 +0,0106
+60 +25 +0,0133

LIMIT

According to GSM standards the frequency stability of the carrier shall be accurate to within 0,1 ppm of
the received frequency from the base station. This accuracy is sufficient to meet Sec, 24,235~kegquency
Stability. The frequency stability shall be sufficient to ensure that the fundamental emy
authorized frequency block,

Form: FCC15.D0OT/1. 1. 2002 Page 6 of 15



Test Report Reference:

MIFG-04/124

Ambient temperature: 25°C Relative humidity:

Frequency stability

51%

§ 24.235

0,0400
0,0350
0,0300
0,0250
0,0200
0,0150
0,0100
0,0050
0.0000

ppm

0,0450 -

Frequency error vs. Temperature

-

X |

% : B s]
== I I' A_“\(

-30 -20 10 0 10 20 30 40 50 60

Temperature

! —e— Error in ppm

Test Equipment used: NT-208, M-512
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Test Report Reference: o=
MIFG-04/124 TU

Ambient temperature: /5°C Relative humidity:  51% OSTERREICH
Emissions Limits § 24.238
§ 15.209
LIMIT
24.238:

On any frequency outside a licensee's frequency block within the USPCS spectrum. the power of any
emission shall be attenuated below the transmitter power (P, in watts) by at least 43+10log(P) dB. In the
used power range this means a constant absolute limit of —13 dBm. Although the Limits of 15.209 are in
field strength levels, the limits are far below that one of 24.238. So for all radiated measurements the
15,209 limit was taken to show compliance as digital device also,

Conducted Emissions

CHANNEL
512 (1850,2 MHz) 661 (1880 MHz) 810 (1909,8 MHz)

Frequency Level | Frequency Level Frequency Level

(MHz) (dBm) (MHz) (dBm) (MHz) (dBm)

37004 -37.03 3760 4294 38196 -39,58

55506 -43,05 5640 4315 57294 42,11

7400,8 -45,65 7520 -58,39 All others < -60
All others < -60 All others < -60 |

Test Equipment used: NT-207; NT-208

Form: FCC15DOT/1. 1 2002 Page 8 of 15




Test Report Reference: S—
MIFG-04/124 Tu

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH

Emissions Limits § 24.238
§ 15.209

Radiated Emissions

CHANNEL
512 (1850,2 MHz) 661 (1880 MHz) 810 (1909.8 MHz)
Frequency Level Frequency Level Frequency Level
(MHz) (dBuVim) (MHz) (dBuV/im) (MHz) (dBuV/m)
<500 < 50 QP < 500 <50QP | < 500 <50 QP
<1000 <40 QP < 1000 <40 QP < 1000 < 40 QP
> 1000 < 45 AV > 1000 | <45 AV > 1000 <45 AV
LIMIT 15.209

Frequency ( MHz ) Limit (dBuV/m) Measurement distance (m)

30 - 88 40 3

88 - 216 435 3

216 - 960 46 3

Above 960 54 , 3

Test Equipment used: NT-100; NT-110; NT-111; NT-112; NT-125; NT-207; NT-208

Measurememt diagrams in Annex 2 are only for channel 661. Although the measurements were made up
to the 10" harmonic, the diagrams only show the frequency range up to 18 GHz. This is because the
measurements above 18 GHz are not yet automatized and we were not able to plot the Spectrum
analyzer display.
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Test Report Reference:
MIFG-04/124 , u

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH
QCCUPIED BANDWIDTH - 20 dB BANDWIDTH § 2989
A FBW 3 kHz RF Atct 40 dB
\@ Ref Lvl VBW 3 kHz
21 dBm SWT 280 ms Unit dBm
21 :
16 dB| Offset Wi v i
10 Y N s =
O—L ol [Bro— == ——
=10 IN1
1MAX 1MA
[
-20
-30
—-4n »
- 50
-60
-70
-79
Center 1.8502 GH=z 100 kHz/ Span 1 MHz
Date: 1.5EP.2004 16:34:08
channel 512 Bandwidth: 260,52 kHz

TEST EQUIPMENT USED: NT-207; NT-208
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Test Report Reference:
MIFG-04/124

Ambient temperature: 25°C

Relative humidity:  571%

TUV

OSTERREICH

OCCUPIED BANDWIDTH — 20 dB BANDWIDTH § 2.989
@ REEW 3 kH=z BE¥ ALt 40 dB
(Y Ref Lvl VEW 3 kEz
21 4dBm SWT 280 ms Unic dBm
21 :
16 dB| offset | v
| EN
10 Y =
O—[-l 1 dAdBm— 3 4 |
A
=10 INl
1MAX 1MA
=20
-30
-40 -
-50
—-&0
=70
-75
Center 1.88 GH=z 100 kHz/ Span 1 MHz

Date: 1.3EP.2004

channel 661

TEST EQUIPMENT USED: NT-207; NT-208
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Test Report Reference: S
MYFG-04/124 ' u

Ambient temperature: /5°C Relative humidity:  51% OSTERREICH
OCCUPIED BANDWIDTH — 20 dB BANDWIDTH § 2989
4 REW 3 kHz RF Att 40 dB
% Ref Lvl VEW 3 kHz
21 dBm SWT 280 ms Unit dBr
21 -
1¢ dB| Offset v i
10 - -
o2l 1 clem = — |
-10 INl
1MAX 1MA
-20
-30
-40
=50
-60
=70
-79 .
Center 1.9098 GH=z 100 kHz/ Span 1 MHz
Date: 1.5EP.2004 16:28:52
channel 810 Bandwidth: 264,53 kHz

TEST EQUIPMENT USED: NT-207; NT-208
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Test Report Reference:
MIFG-04/124

C

TUV

Ambient temperature: 25°C Relative humidity:  57% OSTE
OCCUPIED BANDWIDTH — 26 dB BANDWIDTH § 2.989
REW 3 kHz EF Arct 40 dB
Ref Lvl VBW 3 kH=z
21 dBm SWT 2B0 ms Unit dBm
21 T
16 dB| Offset v | 5
10 F 3 cy ]
0
—D1 =5 |dEBm——F— — = Y
-10 -
1MAX
=20
-30
—40 o
-50
-60
=70
-78
Center 1.8502 GHz 100 kHz/ Span 1 MH=z

Date: 1.8EP.2004 16:33:18

channel 512

TEST EQUIPMENT USED: NT-207: NT-208
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Test Report Reference:
MIFG-04/124 ' u

Ambient temperature: 25°C Relative humidity:  51% OSTERREICH
QCCUPIED BANDWIDTH - 26 dB BANDWIDTH § 2989
RBW 3 1Z EF Attt 40 dB
Ref Lvl VEW 3 kEz
21 dBm SWT 280 ms Unit dBm
21 ==
16 dB| Offse=t v : .
|Ex
10 7 Y — =7 ]
0
D1 -5 dBm ¥ — :
A
-10 IN1
1MAX 1MA
—~20
~30
—40
-50
—-&0
-70
-75
Center 1.88 GHz 100 kHz/ Span 1 MH=z
Date: 1.SEP.2004 1l6:3b:54
channel 661 Bandwidth: 304,61 kHz

TEST EQUIPMENT USED: NT-207; NT-208
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Test Report Reference: An—
M/FG-04/124 Tu

Ambient temperature: 25°C Relative humidity:  57% OSTERREICH
QCCUPIED BANDWIDTH — 26 dB BANDWIDTH § 2989
O REW 3 kHz  RF Att 40 dB
"Ref Lvl VBW 3 kHz
21 dBm SWT 280 ms Unit dBm
21 vm
16 dB| off=et v Fm
10 : — e
]
D1 - BT &
¥ A
-10 INL
1 MAX 1MA
=2 ’
-30
—40 s
_Sr:.
-60
-70
-79
Center 1.5098 GH:z 100 kHz/ Span 1 MH=z
Date: 1.8EP.2004 16:31:31
channel 810 Bandwidth: 316.63 kHz

TEST EQUIPMENT USED: NT-207: NT-208

Form FCC15.DCT/1. 1, 2002 Page 15 of 15




Appendix 1
Test equipment used
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Anechoic Chamber with 3m
measurement distance
MA 240 - Antenna mast
1-4m height

DS 412 - Tumtable

0 - 400 ° Azmuth

HD 100 Controller
Mast+Tumtable

HUF-Z2 - Bicon. Antennna
20 - 300 MHz

HUF-Z3 - Log. Per. Antenna
200 - 1000 MHz

HFH-Z2 - Loop Antenna.
9 kHz - 30 MHz

HFH-Z6 - Red Antenna

9 kHz - 30 MHz

3121C - Dipcle Antenna
28 - 1000 MHz

3115 - Hom Antenna
1-18 GHz

3116 - Horn Antenna

18 - 40 GHz
SAS-200/543 - Bicon, Ant,
20 MHz - 300 MHz
AT-1080 - Log. Per. Ant,
80 - 1000 MHz

HK-116 - bicon. Ant.

20 MHz - 300 MHz
HK-116 - bicon. Ant.

20 MHz - 300 MHz

3146 - Log, Per, Ant.

200 - 1000MHz

Loop Antenna

H-Freld

Horm Antenna

500 MHz - 2900 MHz

Log, per, Antenna

800 MHz - 2500 MHz
Log. per. Antenna

800 MHz - 2500 MHz
BiConiLog Antenna

26 MHz — 2000 MHz
Conical Dipel Antenna
PCD8250

HZ-1

Antenna tripod

BN 1500

Antenna tripod

Ant. tripod for EN61000-4-3
Model TP1000A
Spectrumanalyzer — FSP7
9 kHz — 7 GHz

NT-100

NT-110

NT-111

NT-112

NT-120

NT-121

NT-122

NT-123

NT-124

NT-125

MNT-126

NT-127

NT-128

NT-129

NT-130

NT-131

NT-132

NT-133

MNT-134

NT-135

NT-137

NT-138

MNT-150

NT-151

NT-156

NT-200

O 0 0 0O O

0 0O 0 0 0D 0 00000 DoOOoQO oOOoQaoO™OoODaoQaoaoDo o

ESVP - Test recever

20 - 1000 MHz

ESPC - Test receiver

9 kHz - 2.5 GHz

ESIZ6 — Test recejver
20 Hz - 265 GHz
Digral Radio Tester
CTSS5

MNaise-gen, ITU-R 559-2
20Hz - 20 kA2

CMTA - Radiocommunication
analyzer; 0,1 - 1000 MHz
3271 - Spectrum analyzer
100 Hz - 26,5 GHz
Radiocommunicaticnanalyzer
Marconi 29454

28555 - Communication
analyzer

Mixer M2BHW

165 GHz - 40 GHz

Dicde Detectar

001 GHz - 26,5 GHz
3160-10 Horn Antenna
26,5 GHz - 40 GHz
Radiocommunicationanalyzer
SWR 1180 MD

Mixer M19HWD

40 GHz - 60 GHz

Mixer M12HWD

60 GHz — 20 GH:z

TDS - 540 DSO

Digital scope

PMa7

Scopemeter

B10 - Harmonics and

flicker analyzer

EFA-3

H-field- / E-field orobe
E-field measuring instrument
EMR-200; 100 kHz — 3 GHz
E-field probe

100 kHz — 3 GHz
Magneticfield-Sensor

300 kHz — 30 MHz

E-field probe

10 MHz — 18 GHz

H-field probe

10 MHz =1 GHz

ELT-400

1T Hz — 400 kHz

MDS 21 - Absorbing clamp
30 - 1000 MHz

TUY

OSTERREICH

Medizintachniks

NT-201 Nachrichtentechn WEMV

Departmert FG

NT-203

Test report numben

NT-207 MIFG-04/124

MNT-208
Date 15 % 2004

NT-209 Crizcked by _[fL
NT-211
NT-212

NT-213

NT-215
NT-216

NT-217

NT-219
NT-220
NT-221
NT-231
NT-243
NT-244
NT-245
NT-246

NT-247

NT P{‘r@b‘_‘.r Wae,

3
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Appendix 1 (continued)
Test equipment used
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FCC-203

EM Injection clamp
FCC-2031-DCN

Ferrte decoupling network
PRS0

Current Probe

PR630

Current Probe

Model 2000

Cigital Multimeter

Fluke 97

Digital Multimeter

Fluke 97

Digrtal Multimeter
ESHZ-Z5 Artificial mains
network 4x25A
ESH3-Z5 Artificial mains
network 2x104
ESH3-Z6 Artificial mains
network 1x100A
ESH3-74

T-Artificial network

PHE 4500/B

Power amplfier

EZ10

T-Artificial network
SMG - Signal generator
0,1 - 1000 MHz

PM 5518 TXWVPS

Video generator

RefRad

Reference generator
SMP 02 Signal generatar
10 MHz - 20 GHz

40 MHz Arbitrary Generator
T1241

PEFT - Burst generator
up to 4 kV

ESD 30 System

up to 25 kV

PSURGE 4.1

Surge generator
TRANSIENT 1000
Immunity test system
VS 500-Mé
Surge-Generator
BTA-250 - RF-Amplifier
9 kHz - 220 MHz / 250 W
T82-50 RF-Amplifier

2 GHz -8 GHz
500W1000M7 - RF-Amplifier
80 - 1000 MHz / 500 w

NT-251

MNT-252

NT-262

NT-263

NT-300

NT-301

NT-302

NT-303

MNT-304

NT-305

MNT-310

MNT-311

NT-312

NT-313

NT-315

NT-320

NT-321

NT-324

NT-325

NT-326

NT-330

NT-331

NT-332

o OO0 00D 0D D0ODO0OO0OODO0OO0OO0CODOOoOQOODoOQOO QOO oOODoOOoOOoODaoooDoaoao o

AS0T02-65R - RE-Amplifier
1GHz-2 GHz
APADT — RF-Amplifier
05 GHz- 25 GHz
Preamplifier
1GHz-4GH:z
Preamplifier for GPS
MKU 152 A
Preamplifier
100 MHz — 23 GHz

C Block 10 MHz — 18 GHz
Model 8048
2-97201
Electronic load
TSXK3I510F - Power supply
0-30v/0-10A
TSX3510F - Power supply
0-30V/0-10A
VDS 200
Mobil-impuls-generator
LD 200
Mobil-impuls-generator
MPG 200
MaobiHmpuls-Generators
EFT 200
Mabil-impuls-generator
FP 16/3-1
3 ph. Coupling filter (Burst)
PHE 4500 - Mains impedance
network
IP 62 Coupling filter for
data lines (Surge)
ESH2-Z3 - Probe
9 kHz - 30 MHz
IP 4 - Capacitive clamp
{Burst)
Highpass-Filter
100 MHz — 4 GHz
Highpass-Fiter
600 MHz - 4 GHz
Highpass-Filter
1250 MHz - 4 GHz
Highpass-Filrer
1800 MHz — 18 GHz
Highpass-Filter
3500 MHz — 18 GHz
HV-Attenuator 54.5 dB
(Burst)
RF-Attenuator 20 dB
0.1 - 1000 MHz / 25 W
RF-Attenuator 10 dB
0.1-1000 MHz /20 W

NT-333

NT-334

NT-335

NT-336

NT-337

NT-338

MNT-341

NT-344

MNT-345

NT-350

NT-351

NT-352

NT-353

NT-400

NT-401

NT-403

NT-410

NT-411

NT-412

NT-413

NT-414

NT-415

NT-416

NMT-420

TUV

OSTERREICH

Medizintechrik)
Machrichtentechnik/EMY

Department: FG

Test report rumber
M/FG-04/174

Page: 2 of 3
Date 15 9 2004
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Appendix 1 (continued)
Test equipment used
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RF-Attenuator 30 dB
01 -1000 MHz /1 W
RF-Attenuator

30 dB

RF-Attenuator 6 dB
0,1 -1000 MHz /1 W

RF-Attenuator 6 dB
0,1 -1000 MHz /1 W

Voltage-divider
1100

RF-Attenuator
6dB

RF-Attenuator
0dB-81dB

WRLU 27 - Band blocking
27 MHz

WHI450C9 AA - High pass
450 MHz

WH2E0CS AA - High pass
250 MHz

RF-Load
150 W

Impedarnice transducer
50 Ohm - 800 Chm

RF-Attenuator DC — 18 GHz
6 dB

RF-Atteruator DC — 18 GHz
6 dB

RFE-Attenuator DC — 18 GHz
10 dB

RF-Attenuator DC - 18 GHz
20 dB

I+P 7780 Directional coupler
100 - 2000 MHz

ESH3-Z22 - Pulse limiter

9 kHz - 30 MHz

Power Divider

6 dB/1 /50 Ohm
Directional coupler

0.1 MHz — 70 MHz

Directional coupler

01 MHz - 70 MHz

Tube imitations

according to EN 55015
FCC-801-M2-50A

Coupling decoupling network
FCC-801-M5-25

Coupling decoupling netwark
FCC-B01-AF10

Coupling decoupling network
FCC-801-525

Coupling decoupling network
FCC-801-T4

Coupling decoupling network

NT-423

NT-424

NT-425

NT-426

MNT-427

NT-428

NT-429

NT-430

NT-431

NT-432

MNT-433

NT-435

NT-436

NT-437

MNT-438

NT-439

NT-440

NT-444

NT-445

NT-450

NT-459

NT-460

NT-461

NT-462

NT-463

0 OO O Db O DO0DO0OO0ODOODOOODOOO OO OO D OO OO OO ONO aOQNaaQgQ Do

FCC-801-C1

Coupling decoupling netwaork
F-16A - Current probe

TkHz - 70MHz

PC P4 3 GHz

Test computer

PC P4 1700 MHz
MNotebook

PC Intel Centrine 1600 MHz
Motebook

Monitoring camera

witn Maonitor

ES-K1 Version 1.71

Test software

SPS_PHE - Test software
voltage fluctuations/harmonics
SPS_EM - Test software

for PHE 4500/B

Nose power test apparatus
according to EN 55014
Vertical coupling plane
(ESD)

TEM-Zelle

Test cable #4

for EN 61000-4-6

Test cable #3

for conducted emission

Test cable #5

ESD-cable (2x470k)

Test cable #64

ESD-cable (2x470k}

Test cable #8

Sucoflex 104EA

Test cable #9

(for outdoor measurements)
Test cable #10

(for outdoor measurements)

Test cable #13
Sucoflex 104PE

Shield chamber

Climatic chamber
-55°C 1o +180°C
Control and simulation
equipment for EUT

NT-464

NT-465

NT-500

NT-505

INT-506

NT-511

NT-520

MT-525

MT-527

NT-530

MT-531

NT-533

NT-553

NT-554

NT-555

NT-554

NT-559

NT-580

NT-581

NT-584

NT-600

TUV

OSTERREICH

Medizintechnik/
Machrichtentechnik/EMY

Department: FG

Test report number
MIFG-04/124

Page:; 3 of 3

Date 15 9. 2004
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