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At a glance
· The radio spectrum is allocated to particular uses and regulated by national and international bodies.

· Digital technology can make much more efficient use of existing spectrum.

· DVB-T and DAB are the major digital technologies for television and radio, respectively, in the UK.

· Analogue to digital switchover will release spectrum as a 'digital dividend', which can be used for additional or innovative services.
· Parts of the spectrum, especially 800-900MHz, are seen as particularly suited to delivery of mobile broadband services, especially to remote 'not-spots'.
· The authors of the Digital Britain report and Ofcom have set an agenda for digital radio and mobile spectrum reallocation in the UK.
The value of wireless spectrum
The 'wireless' spectrum is part of the much broader electromagnetic spectrum that encompasses microwaves, light, X-rays and similar phenomena. Fifty years ago only a few radio and television stations were available, but broadcast and specialised wireless services have mushroomed in the last couple of decades, putting pressure on the available bandwidth. Wireless devices in the home avoid all kinds of cable clutter, while commercial providers can considerably reduce the cost of fixed communications infrastructure and there is competition from the emergency services, the military, hobbyists and others. The UK 3G spectrum auction raised £22 billion in 2000 and the EU estimates that the annual value of services that depend on the radio spectrum across the continent is €200 billion.
There has been a considerable shift in technology, as analogue systems give way to digital and the underlying service design moves from broadcast to interactive. Ofcom - the independent organisation tasked by statute with allocating the UK's civil spectrum - admits that the current model for television is based on the needs of the late 1950s. It is currently engaged in the Digital Dividend Review, examining how to make better use of spectrum released by the introduction of new television technology.
Proposed changes have to take account of legacy applications and equipment, but they could open up considerable areas of spectrum for use by new and improved services, expanding the hardware market and incomes of mobile operators. However, there is a danger of creating confusion among consumers and anger if they are forced to buy new hardware, or where services are restricted, moved or discontinued.
Students will be impacted as members of the public and as learners - devices will need to be upgraded and services may cease or appear in a new, unexpected guise. Educational services will need to take account of the new broadcast environment, especially as radio spectrum becomes more important as learning moves towards an 'anytime, anywhere, any device' model.
A broad view of wireless spectrum
A simple video guide to the radio spectrum is available from the EU and the BBC has provided a more detailed overview. The current allocation of spectrum in the UK is outlined in the UK Frequency Allocation Table from Ofcom. The structure is a complex interweaving of legacy functions, niche products and spectrum reused for modern applications, so it is difficult to summarise. The relevant part of the spectrum breaks down into three broad bands:
· VHF (very high frequency, 30-300MHz). This covers FM (86-108MHz) and DAB (218-231MHz) radio in the UK, and a variety of other communication uses.
· UHF (ultra high frequency, 300MHz-3GHz). This encompasses most modern television services (470-854MHz), many Wi-Fi networks (2.4GHz), mobile telephone transmissions (around 900, 1800 and 2100MHz) and a host of other uses.

· SHF (super high frequency, 3GHz-30GHz). This includes many satellite transmissions (see TechNews 05/09), radar and microwave communications applications.

Spectrum bands are divided into smaller 'channels' which are designed with particular purposes in mind, although some uses my combine several channels. For example, UHF television uses 8MHz channels whereas an FM radio station only needs 300KHz. Actual transmissions involve a 'carrier signal' that is manipulated using modulation techniques to represent the data to be sent.
A complex of international, EU and national regulators controls the use of radio spectrum through treaties, directives and Acts of Parliament, as indicated by Ofcom's Licensing Policy Manual.
The digital dividend
Use of higher frequencies and considerable advances in technology have underpinned the development of digital television, which encodes data as 0s and 1s, rather than infinite analogue variations on the carrier signal. Digital terrestrial television (DTT) can compress far more data into the same radio channel, permitting whole groups of stations (including radio stations) to be woven together ('multiplexed') and broadcast using the European DVB-T standards. Each multiplex covers several radio channels, but the number required in the UK will be cut from 46 to 32 once the analogue signal has been switched off in 2012, leaving a 'dividend' of 14 channels.
Ofcom's Digital Dividend Review has yet to reach final conclusions, but the following uses have been suggested for the freed spectrum:

· Improved mobile services, with higher quality video and greater interactivity
· Wireless broadband services
· Improved services in rural areas
· Advanced services to support major sporting events
· Additional television channels.
Digital channels can be received through Freeview receivers integrated in new televisions or set-top boxes, or are available as Freesat channels accessed using the similar satellite hardware as subscription services.
Further developments, which would require consumers to invest in new equipment to take advantage of improved or additional services, are in the pipeline. In April 2008, Ofcom recommended upgrading Multiplex B to MPEG-4 video encoding and the new DVB-T2 standard (expected to be ratified this month). The multiplex will eventually carry four HD television stations (or 15 standard definition services), with first broadcasts are planned for the Granada (northwest) television region later this year.
DAB
Digital audio broadcasting (DAB), providing two national and 46 local multiplexes, is somewhat akin to DTT for radio. Depending on the quality of encoding, a single multiplex can transmit five to ten stations in a single 1.7MHz channel. Due to the way that the signal is encoded and the allowance in the signal structure for transmission delays caused by signals travelling several paths, DAB signals are delayed about 1.5 seconds compared to real time. The big advantage of this schema is that it allows signals from neighbouring transmitters to be aggregated in areas of weak reception and for the same channel to be reused nationally, as explained by Jim Lesurf, a retired senior lecturer from University of St Andrews.
The final Digital Britain report, published last month, recommends that all national UK radio broadcasts be converted to DAB by 2015. The FM frequencies released will be used for 'ultra-local' radio services previously found on AM channels. (It may be possible for educational services to be broadcast on these frequencies.) The efficiencies of digital broadcasting and the release of spectrum from the upgrade will release bandwidth for other, as yet undefined, purposes.
Digital Britain contains a range of recommendations and targets to ensure a smooth transition to DAB, including accelerating access to DAB broadcasts and initiatives to involve motor manufacturers in installing capable equipment. The proposal has caused some disquiet, not least due to the sudden redundancy that will be imposed on existing hardware. Other concerns have included lower audio quality on many DAB channels and the increased complexity (and thus power consumption and cost) of both transmitting and receiving equipment.
Mobile spectrum
Mobile spectrum is highly prized by the operators, especially that owned by O2 and Vodafone around 900MHz. These frequencies have better propagation characteristics - able to travel further and are less influenced by awkward terrain and buildings - compared with 1800 and 2100MHz holdings. In parallel with Digital Britain, Ofcom have been running a review on mobile spectrum reorganisation.

There is an intention that spectrum released from television holdings around 800MHz be auctioned off for mobile and other services extending across the whole of the EU, giving manufacturers and operators economies of scale to develop improved or innovative equipment and services. Digital Britain envisages that cross-trading some of the 900MHz spectrum could be used to improve delivery options for broadband services to the 'not-spots', as part of the proposed 2Mbps 'universal service commitment' by 2012. There will also be an auction of 2.6GHz spectrum, suited to fast, urban, mobile data networks.
Ofcom's 'Independent Spectrum Broker' had suggested that O2 and Vodafone be required to do a one-for-one swap between channels owned in the 900MHz region, if they were successful in bidding for 800MHz spectrum, allowing the other operators access to these frequencies. Digital Britain has proposed more lenient terms on both allocation and total spectrum ownership caps, but nothing has been finalised. As noted by PC Pro, these decisions will have knock-on effects on the availability of fast LTE (long term evolution) '4G' mobile services.
The future
Digital broadcast services are rapidly gaining ground, as Ofcom research has found that 9 out of every 10 UK homes now has at least one television or set-top box capable of receiving digital broadcasts and Freeview's managing director estimates that 60 per cent of homes will be able to access the HD service by the end of 2010. Consumers have recently caught the 'vision' for digital television, but it remains to be seen whether they will be equally persuaded by DAB. In Digital Britain, the Government is seeking to create certainty in the regulatory environment, but important issues have yet to be settled, especially in regard to use of the mobile spectrum. Once these immediate decisions have been resolved, it remains to be seen what services will be offered through the spectrum released by the digital dividend and other initiatives.
The market is moving rapidly on both the technological and regulatory fronts, which is creating its own problems. Significant transitions, such as a national switchover to DAB, require long lead times for infrastructure development, hardware design and installation, waste equipment disposal and raising consumer awareness. Despite Ofsted's research, it is reported that MoneySupermarket.com found that two thirds of consumers remained unclear about the television switchover and nearly a quarter claimed not to have suitable hardware.
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