TC6 Has Held an International Workshop in Prague on Personal Wireless Communications

A^{n international IFIP workshop on}

Personal Wireless Communications (Wireless Local Access) recently attracted 62 participants to Prague. The workshop, held on 24 and 25 April, was organized by Mr. Jan Slavik (CZ). He and Prof. Otto Spaniol (D), chairman of the IFIP Technical Committee on Communication Systems (TC6), were chairs of the International Program Committee and edited the proceedings. In their preface, the editors outlined the workshop, as follows: *

Wireless networks have become increasingly popular since the beginning of the nineties. Today, we observe an exponential growth in the number of users as well as in the number of installations. Some experts even believe that the communications market will soon be largely dominated by mobile wireless systems.

The side effects of such over-heated developments are manifold: There is a risk that many incompatible systems will appear, out of which many will eventually fail, whereas others will have enormous problems in interoperating with the “winners” of the competition. Standards will be finalized too late; therefore, severe acceptance problems will be unavoidable. “Toy systems,” based on unrealistic assumptions, that are implemented initially could prove to be unsuitable for the much larger user population that is soon to be expected. Precious frequency and transmission capacities could be lost because of poor planning strategies. Finally — but not least important — the security aspects will become particularly obvious and extraordinarily complex in such a broadcast environment. Although this list may look like a nightmare, it is only a partial list of the abundant problems that still have to be attacked (and that will hopefully be solved in the near future).

It Is Time to Act

There is not much time remaining to deal with all of these complicated aspects, since the wireless systems in question are about to be delivered and/or already existing. Thus, intensive work has been initiated, and this work has to continue with even greater emphasis. That is why the IFIP task group on Wireless Communications in IFIP Technical Committee 6 on Communication Systems

* � IFIP decided to organize a workshop to provide a forum for discussion of all these imminent research and development aspects. It is not difficult to speculate that this workshop will be just the first of a whole series of events dealing with the same area.

The keynote address, written by Prof. Jens Arnbak (NL) and Dr. Jean-Paul Linnartz (NL) and delivered by Prof. Arnbak, was entitled “The European Recipe for Mobile Networking: Technology, Policy, and Markets.” We include here a few excerpts that convey the flavor of the talk. *

In the seventies, the principal design problem encountered in wireless or mobile radio was how to overcome the distortion of received signals by a time-varying and frequencyselective propagation path. Radio waves near the ground do not travel over a single, well-defined radio path as in free space; they are scattered against reflecting obstacles in the vicinity of the mobile antenna. A moving user (e.g., with a vehicular telephone) receives a signal that is rapidly varying in time. This effect is called “fading.” Modern digital signalprocessing techniques can mitigate these effects to a great extent. As a result, nowadays the most quoted critical issues of wireless systems are no longer directly related to multipath fading, but are

• the scarcity of radio spectrum and the resulting mutual interference among users • the power consumption of portable terminals and the inadequacy of existing battery and other energystorage technologies • the complexity of the software needed to support user mobility, e.g., from cell to cell or from operator to operator. …

In the past ten years, the general emphasis of radio-communications design has shifted away from maximizing the capacity of individual links to optimizing the capabilities of multi-user networks. The decisive interference now seldom comes from outside, but is produced by authorized users of the very same wireless networks. Users thus share an interest in developing and adhering to the best possible protocols and standards for allocating the joint network resources. Accordingly, wirelesssystems engineering is developing into a more conscious search for the best common culture for multiple users in a real environment. …

In the autumn of 1994, 102 operators in 60 countries were committed to GSM (the new standard for Pan- European digital cellular telephony). The networks already in operation had 3 million subscribers, almost half of them in Germany. …

The benefits of international standards, memorandums of understanding, and mutual roaming agreements for public mobile telephony have caused the annual growth of mobile communications markets to exceed 60% in many countries. No other telecommunications sector can boast similar growth rates at present. The infrastructure supply market is dominated by the few international manufacturers who combine expertise in both radio transmission and national switching systems. The handset market, on the other hand, is subject to the typical supply principles and economics of consumer electronics: short product-development times and “murderous” competition due to the eroding profit margins on microelectronics commodity products since the late 1980s. (Several U.S. operators even provide a free handset as part of a subscription for a certain minimum period of time.)

On January 1, 1995, commercial GSM telephone service was already offered in 16 countries. The major transit routes in Europe had been reasonably covered within one year after the first GSM service went on the air in 1992, despite initial delays in type approval of the first telephone handsets, with their complicated software. …

Data-Transmission Concerns

Until very recently, the only possible way in many countries to conduct data transmission over public mobile networks was to attach low-speed, voice-band modems to analog radio telephone circuits. Generally, this results in a poor bit-error rate because of the rapid signal fading and shadowing associated with mobile radio, the interference from adjacent cells, and the frequent handoffs between base stations inherent in systems with moving users. Improvement by the use of suitable errorcorrecting codes or data-link protocols is possible, but the data throughput of the narrowband radio voice channel remains small.

With the advent of digital GSM, there is a popular belief that mobile com-