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Order:  Your application for MED type approval
dated 2011-01-10

Basics of assessment:

No. File name Document title/
description

Test lab,
accreditation

1 TR-8000 61993-2
radio_tests.pdf

 TEST REPORT
IEC 61993-2 ed.2 Class A
Nemko Project no: 150521
Date: January 14th, 2011

Jotron, witness by
Nemko

2 TR-8000 61993-2 selected
radio_tests.pdf

Jotron, witness by
Nemko

3 7 Witness testing report TR
8000.pdf

Witness testing report
Dok. No. 150521/7
Rev. 3.0, 2011-02-25

Nemko

4 TR-8000 Test
report_S3_rev4.pdf

TEST REPORT
IEC 61993-2 ed.2 Class A
Nemko Project no: 150521
Date: April 18th, 2012-04-19
Rev. 4

Jotron, witness by
Nemko

5 2 206707 Witness testing
report TR 8000.pdf

Witness testing report
Dok. No. 150521/7-206707/2
Rev. 4.0, 2012-04-19

Nemko

The document number is used in the table below as reference

Result:
All test items fulfill the requirements.

Enclosures [BQB-S1]:
Checklist
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Remarks:
The test has been performed according to IEC 61993- 2 Ed.2 (CDV).
It is reviewed for comformity to Ed. 1 because the certificate will be provided
accroding to Ed. 1. Relevant deviations between Ed.  1 and 2 are mentioned.

Power supply voltages:
Normal:  24 V
Extreme low: 10.8 V
Extreme high: 31.2 V

Extreme temperatures: -25° / +55°

Checklist:  Review of external test reports – 15 Ph ysical radio tests

Test items Test
conditions Limits √ Results Comments

15.1 TDMA transmitter

Low frequency Manufacturers
definition

Low frequency = 156.025 MHz

Low frequency √ PassedFrequency error
-25 kHz operation
-normal condition

High frequency
(162.025 MHz)

±0,5 kHz
√ Passed

Low frequency √ PassedFrequency error
-extreme condition
-low temperature
-low voltage

High frequency
(162.025 MHz)

±1 kHz
√ Passed

Low frequency √ Passed

15.1.1

Frequency error,
-extreme condition
-high temperature
-high voltage

High frequency
(162.025 MHz)

±1 kHz
√ Passed
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Low frequency √ Passed
Low power =

1 W = 30 dBmCarrier Power
-normal condition High frequency

(162.025 MHz)

Nominal low power
+/-1.5 dB

√ Passed

Low frequency √ PassedCarrier power
-extreme condition
-low temperature
-low voltage

High frequency
(162.025 MHz)

Nominal low power
+2 /-3 dB

√ Passed

Low frequency √ PassedCarrier power
-extreme condition
-high temperature
-high voltage

High frequency
(162.025 MHz)

Nominal low power
+2 /-3 dB

√ Passed

Low frequency √ Passed
Carrier power

-normal condition High frequency
(162.025 MHz)

Nominal high
power

+/-1.5 dB √ Passed

Low frequency √ PassedCarrier power
-extreme condition
-low temperature
-low voltage

High frequency
(162.025 MHz)

Nominal high
power

+2 /-3 dB √ Passed

Low frequency √ Passed

15.1.2

Carrier power
-extreme condition
-high temperature
-high voltage

High frequency
(162.025 MHz)

Nominal high
power

+2 /-3 dB √ Passed

Low frequency √ Passed
15.1.3 Modulation  spectrum

-25 kHz High frequency
(162.025 MHz)

Mask:
10 kHz: -25 dBc

25 kHz: -70 dBc or
25 µW / –36 dBm √ Passed

Low frequency √ Passed Modulation accuracy
 Normal conditions
 Test signal 2 (010101..)

High frequency
(162.025 MHz)

1740 Hz +/- 175
√ Passed

Low frequency √ PassedModulation accuracy
-extreme condition
-low temperature
-low voltage
-Test signal 2

High frequency
(162.025 MHz)

1740 Hz +/- 350
√ Passed

Low frequency √ Passed

15.1.4

Modulation accuracy
-extreme condition
-high temperature
-high voltage
-Test signal 2

High frequency
(162.025 MHz)

1740 Hz +/- 350
√ Passed
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Low frequency √ Passed Modulation accuracy
 Normal conditions
 Test signal 3 (00001111..)

High frequency
(162.025 MHz)

2400 Hz +/- 240
√ Passed

Low frequency √ PassedModulation accuracy
-extreme condition
-low temperature
-low voltage
-Test signal 3

High frequency
(162.025 MHz)

2400 Hz +/- 480
√ Passed

Low frequency √ Passed

15.1.4

Modulation accuracy
-extreme condition
-high temperature
-high voltage
-Test signal 3

High frequency
(162.025 MHz)

2400 Hz +/- 480
√ Passed

Low frequency √ Passed

15.1.5 Transmitter attack time
High frequency
(162.025 MHz)

Mask:
1 ms

from slot start
to +1.5/- 3 dBc

Frequency
< +/-1 kHz

√ Passed

Low frequency √ Passed

15.1.6 Transmitter release time
High frequency
(162.025 MHz)

Mask:
1 ms

from + 1.5/-1 dBc
to –50 dBc √ Passed
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15.3 TDMA receivers

Low frequency √ PassedSensitivity
-25 kHz
-normal conditions High frequency

(162.025 MHz)

-107 dBm
<20% PER

√ Passed

Test has also
been performed
with +/- 500 Hz
offset with –104

dBm acc. to Ed.2

Low frequency √ PassedSensitivity
   - normal conditions
   - 500 Hz High frequency

(162.025 MHz)

-104 dBm
<20% PER

√ Passed

Low frequency √ PassedSensitivity
   - normal conditions
   + 500 Hz High frequency

(162.025 MHz)

-104 dBm
<20% PER

√ Passed

Low frequency √ PassedSensitivity
-extreme condition
-high temperature
-high voltage

High frequency
(162.025 MHz)

-101 dBm
<20% PER

√ Passed

Low frequency √ Passed

15.3.1

Sensitivity
-extreme condition
-low temperature
-low voltage

High frequency
(162.025 MHz)

-101 dBm
<20% PER

√ Passed

1 % PER
at  – 77 dBm √ Passed

15.3.3
Error behaviour
at high input levels

161.975 MHz
1 % PER

 at  –7 dBm √ Passed

Test has been
performed at low

and high
frequency

unwanted
nominal

frequency
√ Passed

unw.:  – 3 kHz
(neu: 1kHz) √ Passed15.3.4

Co-Channel rejection
-for 25 kHz

unw.: + 3 kHz
(neu: 1kHz)

PER < 20%
for

wanted: -104 dBm
unw.: -114 dBm

√ Passed

Test has been
performed at low

and high
frequency
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Low frequency
unw.: + 25 kHz √ Passed .

Low frequency
unw.: - 25 kHz √ Passed

High frequency
unw.: + 25 kHz √ Passed

Adjacent channel selectivity
-25 kHz

High frequency
unw.: - 25 kHz

PER < 20%
for

wanted :-104 dBm
unw.: –34 dBm

√ Passed

Low frequency,
unw.: + 25 kHz √ Passed

Low frequency,
unw.: - 25 kHz √ Passed

High frequency,
unw.: + 25 kHz √ Passed

Adjacent channel selectivity
-25 kHz
-extreme condition
-high temperature
-high voltage

High frequency,
unw.: - 25 kHz

PER < 20%
for

wanted: -98 dBm
unw.: –38 dBm

√ Passed

Low frequency,
unw.: + 25 kHz √ Passed

Low frequency,
unw.: - 25 kHz √ Passed

High frequency,
unw.: + 25 kHz √ Passed

15.3.6

Adjacent channel selectivity
-25 kHz
-extreme condition
-low temperature
-low voltage

High frequency,
unw.: - 25 kHz

PER < 20%
for

wanted: -98 dBm
unw.: – 38 dBm

√ Passed

Frequencies
from search over

limited range
√ Passed

2 fLOH + IF1 √ Passed

3 fLOH + IF1 √ Passed

4 fLOH + IF1 √ Passed

2 fLOL - IF1 √ Passed

3 fLOL - IF1 √ Passed

15.3.8
Spurious response
rejection

-25 kHz

4 fLOL - IF1

PER < 20%
for

wanted: -104 dBm
unw.: -27 dBm

(> 70 DB)

√ Passed

Test 1
High frequency
-500 /-1000 kHz

√ Passed

15.3.9
Inter-modulation response
rejection

-25 kHz Test 2
Low frequency

+500 /+1000 kHz

PER < 20%
for

wanted: -101dBm
unw.: –27 dBm √ Passed

Low frequency
unw.: 161.75

MHz

PER < 20%
for

wanted: -101 dBm
unw.: –15 dBm

√ Passed

15.3.9
Blocking or desensitisation

-25 kHz
High frequency

unw.: 156.3 MHz

PER < 20%
for

wanted: -101 dBm
unw.: –15 dBm

√ Passed
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15.3.10
Transmit to receive
switching time

161.975 MHz

-107 dBm
at 20% PER

in slots
after Tx slot

√ Passed

15.4 DSC receiver

Sensitivity
-DSC
-normal conditions

Channel 70
-107 dBm
<1% BER √ Passed

Test has also
been performed
with +/- 1.5 Hz

offset
Sensitivity

-extreme condition
-high temperature
-high voltage

Channel 70 -101 dBm
<1% BER √ Passed15.4.1

Sensitivity
-extreme condition
-low temperature
-low voltage

Channel 70
-101 dBm
<1% BER √ Passed

15.4.2
Error behaviour
at high input levels

Channel 70
< 1 % BER
at  –7 dBm √ Passed

unwanted
nominal

frequency
√ Passed

unw.: +3 kHz √ Passed15.4.3 Co-Channel rejection

unw.:  – 3 kHz

<1% BER
for

wanted: -104 dBm
unw.: -112 dBm

√ Passed

Channel 70
unw.: + 25 kHz √ Passed

Adjacent channel selectivity
Channel 70

unw.: - 25 kHz

BER < 1%
for

wanted: -104 dBm
unw.: –34 dB √ Passed

u √ PassedAdjacent channel selectivity
-extreme condition
-high temperature
-high voltage

Channel 70
unw.: - 25 kHz

BER < 1%
for

wanted: -98 dBm
unw.: –38 dB

√ Passed

Channel 70
unw.: + 25 kHz √ Passed15.4.4

Adjacent channel selectivity
-extreme condition
-low temperature
-low voltage

Channel 70
unw.: - 25 kHz

BER < 1%
for

wanted: -98 dBm
unw.: –38 dB √ Passed

Test has been
performed with
the unwanted

signal at +/- 50
kHz

IEC 61993-2
Ed.1 and Ed.2

require the
unwanted signal

at +/- 25 kHz

Retest 2012-04-
19 Ba:

Doc. 4,5: Test
has been

repeated with
correct unwanted

signals. Test
report has been

updated.
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15.4.5 Spurious response rejection

Channel 70
unwanted:
100 kHz
to 2 GHz

BER < 1%
for

wanted: -104 dBm
unw.: -24 dBm

(> 70 DB)

√ Passed

Unwanted signal:
-34 dBm

accoding to Ed.
2

Channel 70
unwanted:
+ 50 kHz
+100 kHz

√ Passed

15.4.6
Intermodulation response
rejection Channel 70

unwanted:
- 50 kHz
-100 kHz

BER < 1%
for

wanted: -104 dBm
unw.: –39 dBm

(> 65 dB) √ Passed

Channel 70
unwanted:

-10 .. – 1 MHz
√ Passed

15.4.7 Blocking or desensitisation
Channel 70
unwanted:

+1 .. + 10 MHz

BER < 1%
wanted: -104dBm

unw.: –20 dBm
(> 84 dBm) √ Passed

Test has been
performed at +/-

1 MHz and
+/- 10 MHz

according to Ed.
2

15.5
Conducted spurious
emissions at the antenna

150 kHz ...
1 GHz

-57dBm √ Passed

15.5.1
Spurious emissions
from the receiver 1 GHz ...

2 GHz
-47 dBm √ Passed

150 kHz ...1 GHz -36 dBm √ Passed
15.5.2

Spurious emissions
from the transmitter 1 GHz ...

2 GHz
-30 dBm √ Passed

The test range
was extended:

 9 kHz ... 4 GHz
according to Ed.

2


