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At a glance

· Next generation access (NGA) is an ill-defined concept, often interpreted as delivering a minimum-speed broadband service to consumers.
· The cost of connecting premises to fibre networks becomes much higher as you get towards the 'twigs' of the communications network.

· Most NGA solutions are based on fibre to the cabinet (FTTC) or to the premises (FTTP). Alternative radio and satellite services are unlikely to deliver the required speed in the medium term.

· FTTP is very costly and would require public funding. On the other hand, delivering a 'minimum' service to many remote areas is also too costly for industry to commit to the capital investment by itself.

· Laying fibre in existing ducts or across telephone poles may solve the problem for some areas.

· Commercial providers have promised significant upgrades to their networks. These will largely benefit urban areas, which is likely to widen the 'digital divide'.
Defining next generation
'Next generation access' (NGA) to broadband infrastructure and services is a popular buzz-phrase without definition. Technically, the 'core' network belongs to the telecommunications companies and ties all kinds of communications infrastructure together in the background; the 'access' network consists of the cables that link the customer's premises and the nearest connection point to the core network.

Until recently, most premises - whether domestic or small businesses - were connected to core networks via telephone cables. Various adaptations have been made to this copper network, such as ADSL (asymmetric digital subscriber line), to deliver broadband data services to those premises. Nevertheless, broadband services relied on overlaying data signals on a network designed primarily for analogue voice communications. Before 'cable' connections were widely deployed, the main alternative was to lease expensive, dedicated data lines.
During the mid-1980s some of the most populous areas were connected to cable television, providing a network infrastructure that could be more readily adapted to data services using DOCSIS (data over cable service interface specification) protocols and equipment. The capital expense of physically digging up roads and laying cables contributed to the consolidation of the cable market, such that Virgin Media (and its brands) now own most of the cable infrastructure.
ADSL is limited - by the nature of the copper cabling infrastructure - to a maximum of 24Mbps (using the most recent ADSL 2+ standards). However, this speed drops off dramatically with distance from the telephone exchange and depends on the quality of the copper connections, the capabilities of the equipment connected at either end, the way in which bandwidth is shared between subscribers and other factors.
Next generation access is often defined in terms of speed: a 2008 UK Parliament POSTnote implies that NGA equates to 30Mbps, or more; the EU's recent Digital Agenda for Europe sets a minimum target of 30Mbps for all households by 2020; and Ofcom, in a background briefing for a current consultation, refers to 'super-fast' broadband as over 24Mbps.
However, analysts and commercial entities may emphasise other aspects that they see as important, such as:

· Contention, or the degree to which bandwidth is shared

· Symmetry - whether uploads can achieve speeds anywhere close to downloads

· Reliability of the network

· Support for newer services, including digital voice over IP (VoIP) and streamed video

· Net neutrality - ensuring that no particular service or protocol is favoured or limited.
It is envisaged that NGA deployments will allow people much faster access to data intensive services. For example:

· Multiple HD video streams, allowing several people in the same household to watch different television programmes
· Videoconferencing between all types of business and between individuals and relatives spread across the world

· Remote working or 'teleworking'

· Uploading of increased amounts of 'user generated content' (UGC), such as blog posts or home video
· 'Cloud-based' services, in preference to those based on local hardware.

Improved broadband networks will give better internet connectivity for schools and colleges, and allow learners to access data-rich learning experiences outside of the classroom environment.

Fibre for old copper
Fibre optic cables, due to their vastly increased data capacity compared to copper, are seen as the main NGA infrastructure component. Telephone exchange links, as part of the core network, rely heavily on fibre, but UK access networks are mainly copper. This 'last mile' consists of two major components: high speed cables to street-side cabinets (often painted green) and individual copper connections to the premises.
Typically, one cabinet may serve several hundred customers, so providing fibre to the cabinet (FTTC) costs far less than providing individual connections to customers' premises. (That is fibre to the premises, or FTTP, which may also be referenced to the home, or FTTH.) A 2008 report from the Broadband Stakeholder Group put the cost of rolling out FTTC across the UK at £5.1 billion, compared with £28.8 billion for comprehensive FTTP.
BT, owner of much of the UK telecommunications infrastructure, has committed £2.5 billion to plans to connect two thirds of all UK homes to fibre by the end of 2015, providing equal access to other operators across this network. Around one in ten homes (2.5 million) will be directly connected to fibre, while the rest will be served by FTTC. BT puts the maximum expected connection speeds for these two approaches at 100Mbps and 40Mbps, respectively; although it suggested 1Gbps (1000Mbps) could be achieved with FTTP, if demand justified investment in the necessary equipment. However, Steve Robertson, CEO of Openreach (BT's wholesale and infrastructure division), TechNews 03/10has questioned whether such speeds will be required in the immediate future. (See .)
Virgin is also upgrading its network, largely through deploying improved connectivity solutions, rather than laying new cables. Using the latest DOCSIS 3.0 standard, it has promised to upgrade its whole network to offer up to 100Mbps and is actively trialling 200Mbps in Ashford and Coventry. BBC News reports that the company has 400Mbps equipment in the pipeline, which could allow a consumer to download a full HD film in just two minutes.
Laying 'cables'
Digging up roads is the biggest component in the cost of new cable deployments, which is why it is unlikely that any company will extend the cable television network to any large urban area in the foreseeable future. Any means of reducing this cost may make new deployments more viable.
TechNews 04/10 noted Virgin's announcement of a trial using existing telephone poles to bring a 50Mbps service, via overhead fibre links, to Woolhampton in Berkshire. Fibrecity (see TechNews 03/10) has been laying fibre through sewers in Dundee and Bournemouth, while Ofcom proposals in March 2010 included further access to cable ducts already laid in the ground by BT. Additional ducts are owned by electricity, gas and other utilities, but work needs to be done on the practical and economic viability of sharing such networks.
Wireless technologies
Wireless networks appear to offer a simpler solution, especially in areas where both ducts and poles are sparsely distributed among a dispersed rural population. However, until true 4G networks become widely available (which may be significantly delayed in areas with low population densities), mobile wireless networks will not offer 'super-fast' provision in most real-world situations. (4G will depend on adoption of either LTE Advanced or WiMAX 2.0 to deliver mobile broadband, which may take some five years to roll out widely.)
Satellite broadband services (see TechNews 05/09) have also been offered as a solution, but download speeds will be well short of the 30Mbps suggested as a starting point for NGA networks. Further, the delay introduced by the distance that signals must travel puts some NGA services (such as videoconferencing) at the margins of practical application. 

Other wireless solutions have been proposed, such as the solution demonstrated to BBC News at Felindre in Wales. However, these would require numerous direct links to local repeaters to generate sufficient speed, while TFL Group has not revealed what speed a subscriber on a shared network might experience.
Universal service?
Broadband analysts Point Topic have compiled a map that reveals so-called 'notspots' where broadband is entirely unavailable or below 2Mbps. Recent Ofcom analysis suggests that a third of UK homes are not connected to a broadband service, while nearly half (46%) have access to speeds above 24Mbps. Ofcom suggests that 'super-fast broadband' deployment to the final 10 per cent of homes would cost three times as much as to the first two thirds.
The current government remains committed to the 2Mbps universal service commitment (USC) introduced by the last parliament, following the Carter report in March 2009. (See TechNews 03/09.) However, it has postponed the target date to 2015, citing funding concerns.
In the same speech, Jeremy Hunt, Secretary of State for Culture, Olympics, Media and Sport, confirmed the Government's expectation that a 'market-led' approach was the best way to roll out NGA under the auspices of Broadband Delivery UK. (BDUK is a section within the Department for Business, Innovation and Skills). Nevertheless, the DCMS's Structural Reform Plan indicates that it will decide at the start of 2012 whether to use some of the BBC licence fee (following the switchover to digital television) to support delivery of superfast broadband in remote areas. Speaking on BBC Radio 5 Live, Steve Robertson from BT Openreach, said that £2 billion of public funding would be required to achieve the Government's aims.
Broadband provision has perennially faced two competing objectives: deliver a minimum service for all, or improve the service for the greater majority. The past has clearly shown that 'the market' will prioritise the latter, as that is where investment will more readily yield profits. Although broadband services may reach many of the 'notspots' in the next five years, it seems likely that the 'digital divide' will continue to widen.

(1470 words)




































© Becta 2009
http://emergingtechnologies.becta.org.uk
page 4 of 4

Month/year

[image: image1.png]