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Test Report Reference:

MIFG-05/103

Ambient temperature: 23°C Relative humidity:  51%

LIST OF MEASUREMENTS

TUY

OSTERREICH

The complete list of measurements called for in 47 CFR 90 and (RSS5-119) is given below.

SUBCLAUSE

2.1046(a)
(6.2)
90.210(d)
(6.4)(d)
21051
(6.3)
21053
90213
(/)
90214
(6.5)

(8)

PARAMETER TO BE MEASURED
Intentional Radiators

Test object data
RF Power QOutput

Emission Mask D
Spurious conducted emissions

Field strength of spurious emissions of the transmitter
Frequency stability

Transient frequency behaviour

Receiver spurious emissions
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Test Report Reference:

e
Uil TUV

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH

TEST OBJECT DATA
General EUT Description

This telemetry equipment will be used to collect data and write it into memory and send it out on the
70cm band. This telemetry equipment will be situated in environment where normally no persons are
situated and will work without user interaction.

2.1033 (¢) Technical description
2.1033 (4) Type of emission: 8K50F1D — channel spacing 12,5 kHz

21033 (5) Frequency range: 450 — 470 MHz

21033 (6) Power range and Controls: There are NO user power controls, although the power level is
programmable by the manufacturer and his representative down to a level of 5% to 10% of the maximum
rated power.

2.1033 (7) Maximum output power rating: 0,5 W inte 50 Ohm

2.1033 (8) DC Voltage and Current: 6,2 V nominal 10V maximum
maximum current consumption: 0,44A

Form: FCC15.DOT/A. 1. 2002 Page 3 of 50 File: 05-103.doct4, 4. 2005



Test Report Reference:

|
MIFG-05/103 Tu V

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH

Power Output § 2.1046(a)
§6.2

Conducted Measurement

Taswrdismm Transmitter power (mvV)
450 MHz 460 MHz T 470 MHz
Tram L2307 Vior (62)V 0,468 0,481 0493
Maximum deviation from output power -0,29 017 -0.06
under normal test conditions (dB)
Measurement uncertainty +075dB
LIMIT SUBCLAUSE 2.1046(a) (6.2)
Under normal test +1dB

conditons

Test Equipment used: NT-207

Form: FCC150D0THM 1 2002 Page 4 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

i ==
MIFG-05/103 Tu V

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH
Emissions Mask D § 90.210 (d)

§ 64 (d)
LIMIT

90.210 (d) and 6.4 (d):

For transmitters designed to operate with a 12,5 kHz channel bandwidth, any emission must be
attenuated below the power (P) of the highest emission contained within the authorized bandwidth as
follows;

(1) On any frequency from the center of the authorized bandwidth fy to 5,625 kHz removed from fg:
Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fs in kHz) of more than 5,625 kHz but no more than 12,5 kHz: At least 7,27(fs — 2,88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa In kHz) of more than 12,5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

Form: FCC15.DOT/1. 1. 2002 Page 5 of 50 File. 05-103.doc/4 4 2005



Test Report Reference:

L ——-=
M/FG-05/103 Tu V

Ambient temperature; 23°C Relative humidiy:, 5T OSTERREICH

Emissions Mask D § 90.210 (d)
§ 64 (d)

Operating mode:
Frequency: 450 MHz

Modulation: unmodulated carrier

4 EEW 100 H=z RF Att 50 dB
Ref Lvl VEBW 100 H=z

30 dBm SWT 25 g Unit dBim

a7 B Offset

sall

1IT CHERZ : PRESED \ LA

20 ‘

10

\ INl
1VIEW / 1MA

/ \

-5 : ',{.*”-3."-’“ WL’ L
gl Y % i’.:lﬂr
-84
-0
Center 450 MHz S kHz/ Span 50 kHz
Date: 17.FEB, 2005 11304:12

Test Equipment used: NT-207

Form: FCC1500T/1. 1, 2002 Page 6 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:
MYFG-05/103

Ambient temperature: 23°C

Emissions Mask D

Relative humidity: 517

TUY

OSTERREICH

§ 90.210 (d)

§ 6.4 (d)
Operating mode:
Frequency: 450 MHz
Modulation: modulated carrier symbol 0 (2 kHz)
£ RBW 100 Hz RF Att 50 dB
Ref Lvl VEW 100 Hz
30 dBm SWT 25 s Unit dBm
i s [ ]
9.7 Offset ;
L _l:' I —H { s i =t n
20 !
10
. / \ In1
1VIEW 1MA
-10 /
EXT
-20 £ - /
-30 /
~40 ’7 ==
-50 J_...
é ! A WV
-60
=70
Center 450 MH=z 5 kHz/ Span 50 kHz
Date: 17.FER. 2005 11:12:34

Test Equipment used: NT-207

Form FCC15.DOTIA, 1, 2002 Page 7 of 50
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Test Report Reference:
MIFG-05/103

Ambient temperature: 23°C

Emissions Mask D

Relative humidity: 571

aQF
0

§90.210 (d)

TUV

OSTERREICH

§ 64 (d)
Operating mode:
Frequency: 450 MHz
Modulation: modulated carrier symbol 1 (1 kHz)
REBW 100 Hz RF Att 50 dB
Ref Lvl VBW 100 Hz
30 dBm SWT 25 5 Unit dBm
30 l T
9.7 dp Offset — e
( e, . 2 = e n
20 | 1
[y
. |
o 7 \ N1
1VIEW T 1HA
-10 /
EXT
-20|4EG \
/ | \
~40 L
/
-50 _ LA Al
ok .’EE W i)
-50 g
-170
Center 450 MHz 5 kHz/ Span 50 kH=

Date: 17.FEB. 2005

Test Equipment used: NT-207

Form: FCC15.DQTA. 1. 2002
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Test Report Reference:

I

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH

Emissions Mask D § 90.210 (d)
§ 64 (d)

Operating mode:
Frequency: 450 MHz
Modulation: modulated carrier symbol 0/1 at 4000 bps

& RBW 100 Hz RF Attt 50 dB
Ref Lvl VBW 100 H=z

30 dBm SWT 25 5 Unait dBm
30

9.7 dp Offset 1

20 =

/ | IN1
1VIEW / 1MA

\ EXT

~20p45¢ 7 i
\

~40

~-10 / : ! L

~50 — -.'_—%—-'—-—;' L1 - — J '

~80
~70
Center 450 MHzZz 5 kHz/ Span 50 kHz
Date: 17 . FEB.2005 11:18:27

Test Equipment used: NT-207

Form: FCC15DOT/A. 1. 2002 Page 9 of 5C File: 05-103.doc/4. 4. 2005



Test Report Reference:

=2}
M/FG-05/103 TU V

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH
Emissions Mask D § 90.210 (d)
§ 64 (d)
Operating mode:
Frequency: 460 MHz
Meodulation: unmodulated carrier
/F/:\ RBW 100 Hz RF Att 50 dB
V@ Ref Lvl VEW 100 Hz
30 dBm SWT 25 s Unit dEm
30
9.7 dp offset S ER—
1 F)i‘ “HEf®R _'{ SET [ A |
20
10 | !

o / \j
S \
il | W\

-60

_?L:

Center 460 MHzZ

o

kHz/ Span 50 kHz

Date: 17.FEB.2005 11:26:02

Test Equipment used: NT-207

Form: FCC15 DOTA. 1, 2002 Page 10 of 50 File: 05-103.doc/4 4 2005



Test Report Reference:

=
MIFG-05/103 TU V '

Ambient temperature: 23°C Relative humidity: ~ 51% OSTERREICH

Emissions Mask D § 90.210 (d)
§ 6.4 (d)

Operating mode:
Frequency: 460 MHz
Modulation: modulated carrier symbol O (2 kHz)

& REW 100 Hz RF Attt 50 dB
Ref Lvl VEW 100 H=z

30 dBm SWT 25 = Unit dBm

30

9]
h
h
tn
o
T
]

I

10

Y INl
LVIEW / \ 1MA

=30 /

AL

\
- 50 - - Sl —
xfm o
-60
-70
Center 460 MH=Z 5 kHz/ Span 50 kHz
Date: 17.FEB. 2005 11:33:16

Test Equipment used: NT-207

Form: FCC15 20T 1. 2002 Page 11 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

= ] ‘
MIFG-05/103 T u V

> . e ; idity:  51% ..
Ambient temperature: 22°C Relative humidity: 57 OSTERREICH

Emissions Mask D § 90.210 (d)
§ 6.4 (d)

Operating mode:
Frequency: 460 MHz
Modulation: modulated carrier symbol 1 (1 kHz)

& EBW 100 H=z EF Att 50 dB
Ref Lvl VEW 100 H=z

30 dBm SWT 25 s Unit dBm
30

S.7 dp Offset _ | : oy

20 1

10

T INl
1VIEW ; 1MA
-10 X

EXT
- 20480 - | 11 2

-40

-B80

_'}‘E

Center 460 MHz 5 kHz/ Span 50 kH=z

Date: 17.FEB.2005 11:49:03

Test Equipment used: NT-207

Form: FCC15.DOTA. 1, 2002 Page 12 of 50 File. 05-103.doc/4 4 2005



Test Report Reference:

T
MIFG-05/103 Tu V

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH

Emissions Mask D § 90.210 (d)
§64(d)
Operating mode:
Frequency: 460 MHz
Modulation: modulated carrier symbol 0/1 at 4000 bps
£ REBW 100 Hz RF Att 50 dB

Fef Lvl VEW 100 H=z

30 dPm SWT 25 = Unit dBm

o

o
-]
0,
T
o
rh
e
tn
)
T
I

/ T T INl
1VIEW f \ 1MA

-10 —— i
/ EXT

-20f 455 L . s -

-30

' A

-60

Center 460 MH=z 5 kHz/ Span 50 kHz

Date: 17.FEB.2005% 11:50:10

Test Equipment used: NT-207

Form: FCC15DOT/ 12002 Page 13 of 50 File: 05-103.dow/4. 4. 2005



Test Report Reference:
MIFG-05/103

Ambient temperature: 23°C

Emissions Mask D

Operating mode:

Frequency: 470 MHz

Modulation: unmodulated carrier

(3
Ref Lvl

30 dBm
30

Relative humidity: 571%

RBW
VBW
SWT

100 Hz
100 Hz

§ 90210 (d)
§ 6.4 (d)

REF Att

25 = Unit

TUY

OSTERREICH

;

in

8.7 dB Offse

TT

10

1VIEW

-10

INl
1MAa

=

-20

EXT

-40

Center 470 MHz

Date: 17.FEB. 2005

Test Equipment used: NT-207

Form: FZC15DOTM 1. 2002
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Test Report Reference:
M{FG-05/103

Ambient temperature: 73°C Relative humidity:

Emissions Mask D

Operating mode:
Frequency: 470 MHz
Modulation: modulated carrier symbol 0 (2 kHz)

CE2N
Ref Lvl

30 dBm
30

51%

§ 90210 (d)
§ 6.4 (d)

REW 100 Hz RF Att
VBW 100 Hz
SWT 25 = Unit

TUVY

OSTERREICH

50 dB

dBm

9.7 dB Offse

T

10

1VIEW

INl
1MA

/

-2047C /

At
i

EXT

-30

-60

=70

Center 470 MHZ

Date: 17-REB.20058 21352134

Test Equipment used: NT-207

Form: FCC15.DOT/M. 1. 2002 Page 15 of 50
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Test Report Reference:
M/FG-05/103

Ambient temperature: 23°C

Emissions Mask D

Operating mode:
Frequency: 470 MHz

Modulation: modulated carrier symbel 1 (1 kHz)

K
@ Fef Lvl

30 dBm
30

Relative humidity:

51%

REW
VEW
SWT

§ 90.210 (d)
§ 6.4 (d)

100
100

25 s Unit

RF Att

TUV

OSTERREICH

3

2.7 dp Offser FF

10

1VIEW

=10

Inl
1MA

-20p4F0— - /

EXT

=30

-40

o]

=70

Center 470 MHEH=Z

Date: Lie53:40

Test Equipment used: NT-207

Form: FCC15.DOTA. 1. 2002
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Test Report Reference:

[=——_=]
MIFG-05/103 Tu V

; - _ - 5 .
Ambient temperature: J3°C Relative humidity:  51% OSTERREICH

Emissions Mask D § 90.210 (d)
§ 64 (d)

Operating mode:
Frequency; 470 MHz
Modulation: modulated carrier symbol 0/1 at 4000 bps

S RBW 100 H=z RF ALt 50 dB
Reft Lvl VEW 100 Hz

30 dBm SWT 25 s Unit dBm
30

9.7 dp offseb N 1

20

Inl
1VIEW 1MA

-10 —

EXT

g

-40 / F- - HEES 818 W ..
-50 —— Rl L] I, AR
l'f"; G;lfi-' ) [
-60
-70
Center 470 MH=z 5 kHz/ Span 50 kHz

Date: 17.FEB. 2005 11:55:08

Test Equipment used: NT-207

Form: FCC15.00TH, 1 2002 Page 17 of 50 Filer 05-103.doc/4. 4. 2005



Test Report Reference:

f==
MIFG-05/103 Tu V

Ambient temperature: 73°C Relative humidity:  51% OSTERREICH
Spunious conducted emissions § 21051

§63
LIMIT

90.210 (d) and 6.4 (d):

For transmitters designed to operate with a 12,5 kHz channel bandwidth, any emission must be
attenuated below the power (P) of the highest emission contained within the authorized bandwidth as
follows:

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa in kHz) of more than 12,5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

With the given transmitter output Power of 500 mW this results in an absolute Limit of —20 dBm.

Results:

There were no other relevant emissions found except the harmonics in the spectrum from 9 kHz to the
10" harmonic.

Form: FCC15.DOT/M, 1. 2002 Page 18 of 50 File, 05-103.doc/4. 4 2005



Test Report Reference:

j=——=—2}
M/FG-05/103 Tu V .

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH

Spurious conducted emissions § 21051
§6.3

Operating mode:
Frequency: 450 MHz
Modulation: unmodulated carrier

& REBW 10 kHz RF Att 20 dB
Ref Lvl TBW 10 kHz

0 dBm SWT 100 = Uit dBm

=

9.7 db Offset ’

=10

=38 IRl
1MAX 1MA

_a0}—

EXT

-80

-20

-100 i,
Start 200 MH=z 400 MHzZ/ Stop 4.8 GHz

Date: 17.FER. 2005 T2e2hahd

Test Equipment used: NT-207

Formy FCC15.DCT. 1 2002 Page 19 of 50 File: 05-103 doc/4. 4. 2005



Test Report Reference:

= i
MIFG-05/103 Tu V

i : 23°C ' idity:  51% "
Ambient temperature: 73 Relative humidity | OSTERREICH
Spurious conducted emissions § 21057
§ 6.3
Operating mode:
Frequency: 460 MHz
Modulation: unmodulated carrier
& REW 10 kHz RF ALt 20 dB
Ref Lvl VEW 10 kH=z
O dBm SWT 100 s Unit dBm
0
8.7 db offser
-10
| B e - —
=30 IN1
1MAX 1MA
-40
B
EXT
-50
J
-60—1
-70—4 = b=t - ’ RIS | VTP VPR WS Y L e
-80
-50
-100
Start 800 MHz 400 MHz/ Steop 4.8 GH:z
Date: 17 ,FEB.2005 12:20:54

Test Equipment used: NT-207

Form, FCC1500T/1. 1 2002 Page 20 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

=
MIFG-05/103 Tu V

i e 23°C i idity:  51% A
Ambient temperature: 23°C Relative humidity: 51 OSTERREICH
Spurious conducted emissions § 2.1051
§ 63
Operating mode:
Frequency: 470 MHz
Modulation: unmodulated carrier
¢ RBW 10 kHz RF Art 20 dB
Y Ref Lvl VEW 10 kHz
0 dBm SWT 100 = Unit dBm
’ T
9.7 dp offser
[ A |
-10
—20B1 —204 &R .
-30 INl
1MAX 1MA
-40 T
EXT
=50
-60
-70 b pa L ] T LSV NPVOTNE P N Y T o o R ol
-80
-390
-100
Start 800 MH=z 400 MHEZ/ Stop 4.8 GH:z
Date: 17.FEB.2005 12:10:55

Test Equipment used: NT-207

Form: FCC15.DOT/ 1 2002 Page 21 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

T
MIFG-05/103 Tu V

Ambient temperature: 23°C Relative humidity: 51% OSTERREICH
Field strength of spurious emissions of the transmitter §2.1053
LIMIT

90.210 (d) and 6.4 (d):

For transmitters designed to operate with a 12,5 kHz channel bandwidth, any emission must be
attenuated below the power (P) of the highest emission contained within the authorized bandwidth as
follows:

(3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fz in kHz) of more than 12,5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser
attenuation.

With the given transmitter output Power of 500 mWV this results in an absolute Limit of =20 dBm.

Results:

There were no other relevant emissions found except the harmonics in the spectrum from 30 MHz to the
10™ harmonic.

] CHANNEL
450 MHz 460 MHz 470 MHz

Frequency Level Frequency Level Frequency Level
(MHz) (dBm) (MHz) (dBm) (MHz) (dBm)
B All < -40 All < -40 1410 -36,86
1880 -33.66
2350 <3555
All others < -40

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

Form: FCC15.00T/1. 1. 2002 Page 27 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

Frve= 2
MIFG-05/103 Tu V

Ambient temperature: 23°C Relative humidity: OSTERREICH

(0]
—
&9

Field strength of spurious emissions of the transmitter § 21053

Operating mode:
Frequency: 450 MHz

Modulation: unmodulated carrier

Pegel [dBm]
Sy s [ : R e T e .

30M 4GM 50M 60M  7OM 80M | 100M 200M

Frequenz [Hz]

MES RAT732_TX_450_F1
LIM -20dbm

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

Form FCC15.DOTM. 1. 2002 Page 23 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:
MIFG-05103

Ambient temperature: 23°C Relative humidity:

Field strength of spurious emissions of the transmitter

Operating mode:
Frequency: 450 MHz
Modulation: unmodulated carrier

Pegel [dBm]
-10

1%

TUV

§ 2.1053

200M 300M 400M

500M
Frequenz [Hz]

800M

600M  700M 1G

——MES A732 _TX 450 F2
LIM -20dbm

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

Form. FCC15.DOT/. 1. 2002 Page 24 of 50
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Test Report Reference:

==y
MIFG-05/103 Tu V

. P b 1 4 O L. 9 )
Ambient temperature: 23°C Relative humidity: 515 OSTERREICH

Field strength of spurious emissions of the transmitter § 2.1053

Operating mode:
Frequency: 450 MHz

Madulation; unmodulated carmer

Pegel [dBm]

1G 1.5G 2G 2.5G 3G 3.5G 4G 4.75G

Frequenz [Hz]
———MES  A732_TX 450_F3
LIM -20dbm

Test Equipment used: NT-100; NT-110; NT-1171; NT-112; NT-125; NT-207

Form: FCC15DOTM 1, 2002 Fage 25 of 50 File: 05-103.doc/4. 4 2005



Test Report Reference:

e

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH
Field strength of spurious emissions of the transmitter § 21053

Operating mode:
Frequency: 460 MHz

Modulation: unmodulated carmier

Pegel [dBm)
_10 ............. jSSERRAE i SRS S e

30M 40M S50M 60M 70M 8OM 100M 200M

Frequenz [Hz]
MES A732Z TX_460_F1
LIM -20dbm

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

Form' FCC15.DOT/. 1. 2002 Page 26 of 50 File: 05-103.doc/4. 4. 2005



Test Report Reference:

T

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH
Field strength of spunous emissions of the transmitter § 21053

Operating mode:
Frequency: 460 MHz

Modulation: unmodulated carrier

Pegel [dBm]
-10 e e oy ASESETEESEEST. o SOCSLeEVESTSnT 13 asudissanus il St g A ey i S
| | | |

200M 300M 400M 500M 600M  700M 80OM 1G

Frequenz [Hz]

MES AT32 T 460_F2
LIM -20dbm

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

Form: FCC15.DOTM, 1. 2002 Page 27 of 50 Fle 05-103.doc/4 4. 2005



Test Report Reference:
M{FG-05103

Ambient temperature: 23°C

Field strength of spurious emissions of the transmitter

Operating mode:
Frequency: 460 MHz

Modulation: unmodulated carrier

Pegel [dBm]

Relative humidity:

uvy
S1% OSTERREICH

§ 21053

___________________________________

1G 1.5G 2G

MES AT732 TX 460 F3
LIM -20dbm

2.5G 3G

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

Form FCC15DOTA. 1 2002

Fage 28 of 50

File: 05-103.doc/4. 4, 2005



Test Report Reference:
MIFG-05/103
Ambient temperature: 23°C Relative humidity:

Field strength of spurious emissions of the transmitter

Operating mode:
Frequency: 470 MHz

Modulation; unmodulated carner

Pegel [dBm]

"4
ik OSTERREICH

§2.1053

30M 50M 60M 7O0M 8OM 100M 200M
Frequenz [Hz)]
————M_ES A?’SE__TX-_Q?D__FI o o . T o o o o
LIM -20dbm
= 2 Lk

40M

Test Equipment used: NT-100; NT-110; NT-1171; NT-112; NT-125; NT-207

Form: FCC15.DOT/M. 1. 2002 Page 29 of 50

File: 05-103 doc/4, 4. 2005



Test Report Reference:
MIFG-05/103

Ambient temperature: 23°C Relative humidity: 51%

Field strength of spurious emissions of the transmitter

Operating mode:
Frequency: 470 MHz

Modulation: unmodulated carrier

Pegel [dBm]

§2.1053

TUV

OSTERREICH

300M

200M 400M 500M

MES A732_TXx_470_F2
LIM -Z0dbm

valts I FI 07,2206 15524

Frequenz [Hz]

600M  700M 800M

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

Forrm: FCC152OTH. 1, 2002 Page 30 of 50
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Test Report Reference:

=
M/FG-05/1103 I UV

Ambient temperature: 23°C Relative humidity:  51% OSTERREICH
Field strength of spurious emissions of the transmitter § 21053

Operating mode:
Frequency: 470 MHz

Modulation; unmodulated carrier

Pegel [dBm]
-10 SIS TNEES et e S i oo BT, s s

1G 1.5G 2G 2.5G 3G 3.5G 4G 475G
Frequenz [Hz]

MES AT732_TK_470_F3
LIM -20dbm

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

Form: FCC15DO1/1 1, 2002 Page 31 of 50 File: 05-103.doc/4. 4. 2005





