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Test equipment environmental condition

Introduction

The environmental condition can affect the accuracy of test equipment. This document deals with the handling of test equipment environmental condition in GSM by LIS. Then, it explains how this could be taken into account in 3GPP.

The GSM specification

The GSM specifications indicated in phase 1 that the environment condition of the test equipment be:

In phase 1 (extract from GSM11-40 section 3.9)

The system simulator is intended for use in normal room conditions.

Temperature range
: 15 to 35 degree centigrade

Humidity

: 20% to 75% humidity.

The same figures have been kept for GSM phase 2, although not specified in GSM phase 2 specification.

Note that the same figures apply to the DUT, except for extreme conditions.

Test House

In Europe, a GSM terminal could enter the European market if it had been type approved by a national regulator. European countries have an agreement which tells that the GSM type approval given by any national regulator is recognised anywhere in Europe by the other national regulator.

Type approval consists in carrying out the same GSM regulatory tests in conformity with the specification. It implies that the tests carried out:

· are the same all around Europe

· are repeatable and reproducible anywhere in Europe. 

To respect these conditions, it has been decided that the “test house”, the body which would carry out the tests would:

· Be accredited EN45001

· Use validated test means

There are 8 GSM accredited test houses all around Europe.

The EN45001 accreditation ensure that the different test houses use the same rule to carry out the test and that the tests are repeatable.  The use of validated test means ensures that the tests carried out in one test house are reproducible in another test house. 

The validation process consists in verifying the conformity of the test equipment and the tests scenario with the specification. This is done by a third party, a party which is not the manufacturer of the test means. The result of the validation work must be then be accepted by a competent body.

LIS

LIS, which was known before as LET, is the French accredited laboratory designed by the French telecommunication regulator (ART) to carry out the regulatory GSM mobile tests. LIS is accredited EN45001 by COFRAC

In general, test houses have chosen to restrict the variation range indicated by the specification.

LIS apply the following  environments condition to its GSM test equipment.

Conditions
Nominal values
Variation Ranges

Temperature
23°C
+/- 4°C

Relative humidity
50%
+/- 25%

Atmospheric pressure
1010 hPa
+/- 30hPa

Power supply voltage
230 V
+/- 10%

Power supply frequency
50Hz
+/- 2%

To guaranty those figures, the rooms in which the test equipment are installed are equipped with air conditioner.

The different operating temperature and humidity of the tests means have been considered as nominal values.

(Nominal values which are not specified in the GSM standard). Knowing the nominal value for optimal operation, LIS has then restricted the regulatory variation range value in order to reduce the uncertainty of the test means. 

To apply the extreme condition to the DUT, a climatic chamber is used. The temperature and humidity in the climatic chamber must be guarantied.

The attenuation of the cable connected between the DUT and the test equipment is modified by the temperature. 

The value of the attenuation must be used in the calculation of the measurement uncertainty.

Proposal

In GSM, nominal values for temperature and humidity were not specified. Only big variation ranges had been specify. It seems that the variation ranges would have been narrower, if a nominal value had been specified.

Therefore, in order to reduce the uncertainty of the test equipment due to temperature and humidity in 3GPP, LIS suggest to specify:

· operating temperature and humidity nominal value for test equipment,

· narrow variation ranges.

LIS suggest to restrict the variation range to +/-2°C for the temperature and to +/-15% for the humidity.

The operating nominal value should be decided and specified by test equipment manufacturer.

