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Question 11/2: 
Examine digital broadcasting technologies and systems, including cost/benefit analyses, assessment of demands on human resources, interoperability of digital systems with existing analogue networks, and methods of migration from analogue to digital technique
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________

Action required: 

Participants are requested to consider the contribution and provide technical advice and guidance for addressing the problems posed by the introduction of "short-range" wireless systems.

Abstract: 

The document describes the technical characteristics of the various current and future systems that are or will be available on the market.

Desktop computers, laptops, personal digital assistants, printers, mobile telephones, MP3 players… the number of intelligent terminals exchanging data is growing by the day. Whether in the workplace or in the home, though, it is becoming increasingly difficult to lay the necessary cables and, in many cases, to install the communication software. Wireless technology represents an optimal means of simplifying data exchange between the numerous different electronic devices with which everyday life abounds. Radiowave experts have made great progress and are now able to transmit data over the airwaves in the same way as voice. However, with greater competition between industry players than ever before, finding a universal solution is far from easy.

At the present time, the three most visible technologies are competing in the 2.4 GHz frequency band. The 2.4 GHz ISM (industrial, scientific and medical) band is one of the rare bands to be free almost everywhere in the world. Moreover, a licence is not required for use of the band, in contrast to other frequencies such as the 2 GHz band dedicated to IMT-2000.

For those reasons, the 2.4 GHz band was chosen by ITU for use by a great many industrial applications for which there is worldwide demand.

ITU accordingly authorized use of the band first by the 802.11 standard (local wireless networks), and then by Bluetooth. Shortly afterwards, a new standard emerged in the United States and, with the go-ahead from the United States Federal Communications Commission (FCC), a group of companies launched HomeRF, an American standard using this frequency band. The passband, stretching from 2.4 to 2.4835 GHz, is therefore currently shared by three wireless connection technologies with ITU's approval.

	
	Bluetooth
	HomeRF
	WiFi (802.11b)

	Type of service provided
	Low power, short‑range communication
	Simple connection for home networks
	Wireless Ethernet networks interoperable with 10 Mb/s Ethernet networks

	Frequency band
	2.4 GHz
	2.4 GHz
	2.4 GHz

	Current data rate
	1 Mb/s - version 1.1
	1.6 Mb/s
	11 Mb/s

	Future data rate
	10 Mb/s - version 2.0
	10 Mb/s in 2001, 20 Mb/s in 2002
	20 Mb/s

	Average range
	10 metres
	45 metres
	150 metres

	Cost
	Low cost
	Low cost
	Moderate cost

	Principal backers
	Special interest group (SIG) comprising 1 400 companies including: Ericsson, Nokia, Intel, IBM, Toshiba, 3Com, Lucent, Motorola, Microsoft, TDK, National Semiconductor, etc.
	Standard of United States origin backed by Motorola, Compaq, Proxim, IBM and Intel.
	Specifications developed by the Institute of Electrical and Electronics Engineers (IEEE) and backed by industry players (Cisco, Lucent, 3Com, Intersil, Nortel, Nokia, Compaq, etc.) forming the Wireless Ethernet Compatibility Alliance (WECA) in order to ensure interoperability.


How do these neighbours manage to cohabit in the same frequency band? The answer is that their inventors move in different markets. Bluetooth, the brainchild of an international consortium comprising Intel, IBM, Toshiba, Nokia and Ericsson, is touted as the tool for universal wireless connection. Its selling points are universality, low cost and easy connectivity with cellular telephones. Bluetooth was developed to enable anyone to set up their own Wireless Personal Area Network (WPAN) in the near future. A WPAN links up several mobile electronic devices (computers, telephones, etc.) belonging to one and the same person. This is the need which Bluetooth technology was developed to cater for. Each WPAN, known as a Piconet, can take up to seven devices and several WPANs can, of course, communicate with each other.

HomeRF was developed in the same year as Bluetooth. As its name suggests, it is targeted at the home market. Its main selling points are its ease of use, low cost and evolutive potential. HomeRF enables a local wireless network to be set up in the home, for sharing of Internet access for instance.

Prior to Bluetooth and HomeRF, the 802.11 wireless Ethernet network protocol was developed for companies needing or having to operate mobile devices that maintain contact with the local network, such as hardened mobiles apt to be moved around in production chains for example.

The standard defined by IEEE, with an initial data rate of 2 Mb/s and operating in the 2.4 GHz band, rapidly evolved to become the 802.11b (WiFi) standard. Likewise operating in the 2.4 GHz band, this standard now has a capacity of up to 11 Mb/s. Such high performance results in higher costs, but also enables mobile access points to be added to a conventional cabled 10 Mb/s Ethernet network. Its main selling points are performance, security and roaming functions (a user remains connected while moving from one transmission area to another).

HomeRF and WiFi enable Wireless Local Area Networks (WLANs) to be set up which, just like local cable networks, link up user groups sharing common resources and are organized around one or several wireless access points.

Use of these three standards, and their interaction, carries the risk of interference between them. Where Bluetooth and 802.11b are combined, for instance, the transmitter antennas must be set at least ten centimetres apart otherwise the data rate plummets. Until they can guarantee the quality of service demanded by professionals, several industry players are planning to establish themselves in the 5 GHz band using the 802.11a and Hipperlan/2 standards with a current data rate of 54 Mb/s, a future data rate of over 100 Mb/s and an average range of 150 metres. It should be noted however, that these new transmitters are not compatible with those using the 2.4 GHz band. Furthermore, several industry players are working towards a technical solution which would enable Bluetooth and 802.11b to be integrated in a single module.
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