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Hold onto your mobiles. Although the real world hasn’t even come close to realising the potential of yet-to-be-deployed third-generation (3G) wireless networks – with most countries yet to even sell the spectrum that will support them – technologists are already beginning to establish the groundwork for fourth-generation networks that will support data transfer speeds of up to 20 megabits per second (Mbps) or more.

The mooted specs for 4G networks will provide an order of magnitude increase over the capacity of 3G networks, which are by most accounts still two years or more away from reality. Not that it’s as much of a leap as it sounds: local-area wireless networking, as defined in a subset of the IEEE 802.11 networking standards, has been delivering 11Mbps through widely available products for most of this year.

But transferring these networks – which are common in schools and mobile offices where coverage distances of a few dozen metres are common – into the greater public domain will require a far more sophisticated combination of power amplifiers, receivers, modulating and other equipment.

Typical of new pre-standards technologies, vendors are already formulating widely varying pictures of 4G communications. Speaking at the Radio & Wireless Conference (RAWCON 2000) in the US earlier this month, Nortel Networks chief technology officer for access networks Al Javed outlined a number of the requirements for 4G networks, saying that they would require 100 Mbps cumulative throughput per cell, a 20-fold improvement in connect time and 25 times the spectral efficiency as compared to the parameters of the 3G UMTS (Universal Mobile Telephony System) specification.

Also this month, AT&T demonstrated its own vision of 4G networks, a more download-focused model that combines existing EDGE (Enhanced Data rates for Global Evolution) wireless broadband technology – due to hit Australian networks within the next couple of years – with the spread-spectrum OFDM (Orthogonal Frequency Division Multiplexing) technology used for transmission of digital television signals in Australia, Japan and Europe.

The combination of the two, AT&T believes, will increase critical download speeds to as much as 10Mbps when the wireless terminal is stationary, falling back to around EDGE-like 384Kbps when the terminal is on the move.

Although infrastructure providers like to talk big, delivering on the promise of 4G networks may take far longer. After all, says Conrad Labonte, director of consumer applications with Nortel Networks Australia, content providers are just coming to grips with low-bandwidth WAP (Wireless Application Protocol) technology and have been hard to win onto the prospect of 3G content delivery.

"We’ve spent a lot of time in the last six to nine months educating content companies that they should really be focusing on 3G instead of WAP," says Labonte. "Anybody involved in the technology works in the here and now. But groups working on 3G standards have already set up subgroups for things that would be covered in 4G. Given the fact that it’s taken eight years to standardise 3G to the point where we can now start building products, it’s only realistic to assume that in eight to nine years we will want to be looking at what’s next in order to deal with the kinds of apps people will be doing."

If AT&T has its way, however, consumers won’t have to wait that long. That company is already in the process of upgrading its wireless network software to support proposed 4G designs, and in a couple of years will complete the rollout with deployment of new hardware.

Far be it for anybody to call 4G overkill, but at this point it’s hard to speculate as to just what kind of applications will require such massive amounts of bandwidth. And while many analyst groups are still pointing to messaging as a major driver for the adoption of faster mobile technologies, Labonte says people speculating about future wireless technology need to think far more laterally.

"The kinds of applications we would envision in a 4G environment are things like 3D holographic communications," he says only half-jokingly. "The type of interactivity we’ll be able to have with video today on a 3G network is going to be primarily one-directional when it comes to accessing movies or entertainment, whereas with 4G we would see a much more highly interactive, immersive experience."

Most importantly, says Labonte, the concept of a mobile phone will become almost irrelevant as all sorts of non-phone devices go wireless. Local television cable and phone access lines, for example, could be replaced with wireless connections that allow delivery of movies on demand straight to a wireless-enabled set-top box – or even to a video-enabled mobile phone that could be plugged straight into a digital television to function as a de facto broadband Internet terminal.

Cars, planes, notebook computers, boats, pay telephones – virtually anything that moves could become a 4G wireless terminal, with phones likely to remain primarily voice-enabled devices as other more specific-use devices are rolled out.
