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FOR INFORMATION

Question 9/2: 
Identify study group Questions in the ITU-T and ITU-R Sectors which are of particular interest to developing countries and systematically, by way of annual progress reports, inform them of the progress of work on the Questions to facilitate their contributions to the work on those Questions as well as, ultimately, to benefit from their outputs in a timely manner

STUDY GROUP 2
SOURCE:
ROHDE & SCHWARZ, GERMANY

TITLE:
RECALIBRATION OF RADIO MONITORING EQUIPMENT

________

Abstract: 

The document describes a proposal on how to recalibrate the radio monitoring equipment at frequency spectrum monitoring stations in developing countries throughout the life cycle of the equipment.

Executive Summary

Developing countries as well as industrial nations rely on an efficient telecommunication infrastructure. National monitoring authorities therefore have the task of policing stringent   national and international legislation governing the utilization of radio frequencies. Organizations have been established in many countries to ensure interference-free radiocommunication frequency spectrum monitoring and management. They operate a network of radio monitoring stations which often are remote-controlled from a central station.

Basically, all the radio monitoring systems of these stations  – fixed ones as well as mobile ones – consist of the same kind of equipment, as for example:

· Antennas

· Receivers

· Direction finders

· Frequency spectrum analyzers

· Distribution panels

· Control equipment

· Printers

· PCs

Due to physical and handling reasons the systems do not maintain the technical data that were specified at the time of delivery or installation. As also recommended by ISO 9000 regulations, the radio monitoring systems – especially receivers and spectrum analyzers – therefore have to be recalibrated at specific time intervals. Otherwise, erroneous measurements and consequently wrong conclusions regarding the utilization of the frequency spectrum will be the result. Besides being a waste of time this is also a waste of capital investment!

Considering that especially in developing countries national bureaus of standards do not exist or are often not very well equipped with calibration standards and considering that national test houses do not exist in those countries, the recalibration of spectrum monitoring equipment is a great problem. The installation of an additional recalibration department within the spectrum regulation authority equipped with all necessary standards is in most cases not possible due to the lack of financial means.

The solution to this problem is the use of on-site calibration services (OSCS) as offered by the industry. Some manufacturers of spectrum monitoring equipment, who market and sell their products worldwide, run regional service and support centers (RSSC) at different locations around the globe. These centers are equipped, amongst others, with portable calibration sets and standards.

This proposal recommends the use of OSCS in order to recalibrate radio monitoring equipment operated by spectrum management authorities. At regular intervals a calibration team of a RSSC checks and calibrates against invoice all the radiomonitoring equipment used at one or more stations of a national regulatory authority. The main advantages of such a procedure are:

· No capital investment in equipment which will not be used frequently

· No calibration specialists to be employed

· Recalibration performed by state-of-the-art equipment

· Costs payable from the annual budget

· In summary: The cheapest way of calibration!

Equipment and Specifications for Calibration

Considering that radio monitoring stations mostly measure the field strength and the frequency of a signal, it is obvious that the focus of recalibration is on receivers (including those of direction finders) and frequency spectrum analyzers. Typical parameters to be checked are:

· Reference frequency

· Return loss

· Oscillator reradiation

· Noise indication 

· Frequency response

· Level accuracy

· IF bandwidth

· Scale linearity 

· Input attenuator

· IF analysis

· AM

· FM

· AM / FM output

· I/Q output

As regards the different kinds of antennas at radio monitoring stations, a visual inspection will satisfy the requirements in general. In case of mechanical damage detailed measurements of the electrical specifications, like VSWR measurements on passive antennas or measurements of cable attenuation, have to be carried out.

Calibration certificate

A calibration certificate including a detailed report has to be produced by the RSSC team.

Calibration intervals

The calibration intervals depend on:

· Reliability

· Environmental conditions, for example:
-  Temperature
-  Humidity
-  Shock

· Drift of measurement

· Accuracy of device under test and measuring instruments

· Recommendations of the manufacturers

Appropriate intervals can be inquired of RSSCs on request.

Costs of recalibration

The costs of recalibration heavily depend on the number of equipment used at one station and of course on the total number of stations. They are also influenced by the number of engineers forming the calibration team as well as by the travelling and accommodation expenses.

The following example is to give a rough idea of the recalibration costs of a rather small station: The station is equipped with 2 receivers, 1 direction finder and associated antennas. Seven such stations  – one main station, three substations and three mobile stations –  constitute the country’s nationwide radio monitoring network. Moreover, two engineers perform recalibration. In such a case, the basic expenditure without travelling (from and to the RSSC and within the country) and accommodation expenses amounts to 20 000 to 27 000 US$. This amount is based on the assumption that all the necessary calibration software exists for the equipment to be recalibrated. If such software is not available to the recalibration team, all measurements will have to be performed manually which will consume much more time and consequently money.

Maintenance

As a result of recalibration it may become necessary that the equipment under test has to be adjusted to remain within the tolerances. If the deviations are not too large, the team of the regional service & support center will probably be able to make the necessary adjustments against separate invoice.

Summary

To avoid high capital investment in the hardware used for the calibration of equipment of frequency spectrum monitoring stations as well as in the employment and training of staff, the national regulation authority should conclude a recalibration contract with a suitable RSSC. This contract should provide for regular calibration services at the prices and according to the time schedule mutually agreed upon.
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