Networking and wireless

Analysis: Femtocells

At a glance:

· Femtocells are low power indoor mobile phone base stations using fixed broadband for backhaul.

· Femtocells extend the mobile network, improve indoor coverage, relieve congestion and offer potential for new, high-bandwidth services.

· Further work is being carried out to define standards and develop pricing structures that are attractive to consumers.

· Products are just coming to market but uptake remains uncertain.
Introduction

Femtocells are low power indoor mobile phone base stations designed to supplement the network by providing a signal in hard to reach places and additional services using a broadband connection to the carrier for 'backhaul'.
Many households now have cordless digital phones linked to the landline, a number of Wi-Fi enabled devices and several mobiles. While most of these connect to outside services through a local base station, typically the mobile phones link to the wider world via a distant tower and are charged against a separate contract. Both the building's location and construction may actually create a mobile data black spot, especially for 3G services. Manufacturers believe that there is a market for femtocells to provide coverage and offer improved connection for bandwidth intensive mobile services, such as mobile browsing and video calling.

Femtocell concept

A femtocell would connect up to eight mobile devices simultaneously and, using an existing ADSL, cable or fibre connection as the 'backhaul', create coverage in dead spots. By providing an alternative to the existing network, femtocells avoid increasingly congested cellular networks, routing IP-based services directly back to the mobile carrier's fixed infrastructure. (IP-based services will be a standard part of 4G specifications when they arrive in the next three to five years.)

Superficially, picocells already provide a similar service in buildings and limited geographical areas, such as shopping centres, schools and offices. However, picocells have a base station controller (requiring specialist installation, configuration and management) cabled to multiple reception points, or 'heads', to provide the network coverage. By collapsing the main functions of the base station controller into a single device, it is envisaged that a femtocell will be installed by the consumer. During a mobile call or data connection, the user should be able to seamlessly move from the normal wireless network of the carrier to a local connection mediated by the femtocell and connected to the carrier's core network by broadband.

Femtocells use the consumer's existing, compatible 3G handset and a relatively inexpensive, self-installed wireless device. In contrast, BT's Fusion product uses a standard wireless router but requires new Wi-Fi enabled mobile handsets - continuity is provided by switching between wireless technologies: Wi-Fi when near the router and 3G or GSM when further afield.

Applications

An industry association, the Femto Forum, lists a range of benefits to the consumer that includes:

· A single 'virtual home number' which will ring authorised phones in range of the base station

· Capability to automatically back up phone content, such as pictures and video, to a PC

· Use of a mobile phone as a remote to control your TV or music centre

· Increased battery life for phones connected to the local base station, as they will need less power to communicate.
More sophisticated units could also be used to integrate other technologies, including Wi-Fi, and act as the centre for a wireless home media network. Pricing may give users cheaper calls when routed through the broadband network. The carriers also benefit:

· Improving network coverage using small, relatively cheap units

· Removing traffic from normal mobile networks, where technical limitations lead to congestion as users demand greater bandwidth for data intensive applications

· Opening up new applications and services for the home with minimal impact on the wider mobile network

· Locking users to a single provider of mobile and broadband network services

· Providing an infrastructure that can quickly be deployed to roll out future standards such as LTE, WiMAX and eventually 4G.
US carrier Sprint is supplying Samsung AIRAVE branded base stations following a pilot in 2007 around Denver, Colorado. Users can connect up to 3 Sprint mobile phones simultaneously on a $20 monthly unlimited 'family' tariff, after paying $99.99 for the base station and $4.99 per month per connected phone. Both O2 (in UK) and Vodafone (Spain) announced pilots in February, but have yet to provide details of further plans.

Femtocell issues

A key advantage of femtocells - use of wireless spectrum already licensed to the carrier - also creates the greatest technical challenges: managing localised interference and 'handoff'. Typically, the towers for base stations are located several kilometres apart, making allocation of radio frequencies within the licensed spectrum fairly straight-forward. However, a single block of flats may contain ten or more femtocells, each of which needs to create a reliable radio connection to its own authorised devices; as these devices move around, they may try to connect to the standard carrier network as well as one or more femtocells, and then need to break such connections as another, stronger signal is identified. The latter process is known as handoff. The carrier must also implement additional security measures and switching capability within its core network to handle non-wireless IP-based traffic from a large number of 'mini base stations'. These problems are being addressed as new standards are developed, some of which will give little benefit until they are integrated into new handsets.

Carriers and ISPs are concerned about who will pay for the new services and resulting demand for bandwidth. The current mobile infrastructure cannot sustain ever-growing traffic but ISPs do not want the problem passed on to them without recompense, while fixed line telephone providers fear large parts of their business being turned over to various voice over IP (VOIP) and data services delivered via broadband connections. In the first instance, femtocells are more likely to be supplied by companies that can create combined 'triple-play' price plans for fixed line, broadband and mobile services.

Analysts believe that the greatest advantages rest with the carrier, so pricing would need to be fairly aggressive to promote widespread adoption. Nevertheless, Informa Telecoms & Media have predicted 40 million femtocell installations by the end of 2013, producing a net saving for carriers of $5.3bn, depending on deployment strategies and greater interoperability through improved standardisation.
The Femto Forum has adopted the TR-069 protocol for connecting new devices to the network, remotely installing upgrades and identifying and resolving faults. This provides a common basis for customer installation of equipment that, along with new technical standards relating to handoff and radio interference, will improve interoperability and increase uptake of femtocells.
Fixed-mobile convergence

These developments are part of a wider trend of fixed-mobile convergence, which allows subscribers to move devices seamlessly between local wireless networks and national mobile services: while in range of a local base station, users get stronger wireless signals and gain the speed and reliability of a cabled connection back to the carrier, but can use the same devices in the wider world. The connection to the local base station could be made using any high speed wireless technology, including Bluetooth and Wi-Fi.

Ofcom's 2008 UK Communications Market Report reveals a significant rise in the number of mobile broadband users, particularly driven through purchases of 3G USB 'dongles' to attach to laptops and netbooks. Three quarters of these users access the internet via their dongle while at home, even though most also have landline access. 70% also make mobile voice calls within the home.  Femtocells could improve signal quality and data rates, offer access to a wider range of services and reduce congestion on the mobile network.
Implications

Femtocells running multiple protocols could also be used to deploy 'pre-4G' mobile services by providing users with LTE or mobile WiMAX signals before the main network infrastructure has been rolled out, especially in rural areas. This would enable carriers to develop the handsets and services, encouraging faster adoption by consumers and providing a revenue stream, while building the infrastructure required to provide near-national coverage. UK manufacturer picoChip announced a reference design for an LTE femtocell base station in May this year.

Femtocells may make use of newer, bandwidth intensive mobile applications more affordable and practical, but opinion remains divided about the willingness of consumers to bear the associated costs where they already have a sufficient signal from the regular base station network. ABI Research predicts shipments of '45 million units per annum in 2013', but believes that the next nine months is a key window for carriers to roll out this technology.
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