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Introduction

In July 1999, OFTEL issued its Consultation Document regarding Access to Bandwidth in an effort to accelerate the deployment of advanced broadband technology to residential and small business entities (SMEs).  Conspicuously absent from the discussion of potential alternative distribution technologies, however, is PowerLine Communications.
  As such, we at the International PowerLine Communications Forum (IPCF) want to remind OFTEL that PLT is a viable technology that works, and can be (and has been) successfully deployed in the UK in a far faster, cheaper and (most importantly) ubiquitous way than the other technologies mentioned in the Document.

I. A Quick Primer on PowerLine

A. What is Powerline?

In a nutshell, PowerLine Telecommunications (PLT) is a rapidly evolving market that utilises electricity power lines for the high-speed transmission of data and voice services.  The especially exciting thing about the potential for PLT is that it holds the promise of solving the underlying structural problem confronting the UK local access market today ( i.e., PLT can provide the holy-grail of the much needed, yet heretofore highly elusive, alternative source of ubiquitous local loops other than BT, something we sadly have yet to see happen on a sufficient scale and scope.
 Indeed, what makes PowerLine Telecommunications so attractive from a public policy point of view are the facts that: (a) the power grid is ubiquitous ( i.e., it constitutes an already existing network infrastructure to billions of private consumers as well as businesses; (2) the power grid offers last-mile conductivity; and (3) the power grid supports information-based services was strong growth potential. 
B. History

The first technique to make use of power line for control messages was developed in the early 1950s.  This method, “Ripple Control,” was characterized by the use of low frequencies (100-900 Hz), giving a low bit rate and a demand on very high transmitter power, often in the region of several 10 kWs.  The system provided one-way communication, and was (and in some cases continues to be) used for the management of streetlights, load control, and switching tariffs.  New systems were developed in the early 1980s, with a slightly higher bit rate.

By the mid-1980’s, however, several utilities and equipment manufacturers investigated the characteristic properties of the electric grid as a medium for data transfer.  Frequencies in the range of 5-500 kHz were often studied.  The signal/noise-levels were important topics for measurements as well as the attenuation of the signal by the grid.  Many utilities performed such studies both in Europe and in the U.S.  The initial driving factor for those studies was the implementation of “SCADA” technology (“Supervisory Control And Data Acquisition”).  After these initial efforts, bi-directional communication was finally developed in the late 1980s and early 1990s, and the present systems came on the market during this period.
  Through this development, two-way communications are now realistic.  Today, advanced protocol techniques are now used and systems for proper data transfer are managed.  The anticipated future development will use frequencies in the GHz-range, providing the much higher bandwidth and high data throughput, in the order of several Mbps.

C. Brief Technical Overview

The basic principle behind power line telecommunication technologies is relatively straightforward.  Filters are installed on the low-voltage electricity distribution networks to separate the data signals from the power supply.
  Current technologies now permit speed in excess of 1 Mbit/s in 2 MHz bandwidth.  In fact, some power line solutions are capable of transmitting data over 15 times faster than “best” dial-up modems and over five times faster than dial-up ISDN lines.

PLT technology is not without its problems, however.  To begin with, communication signals must compete with a wide range of interference.  In the main, these are generated by customers appliances, and although manufacturers nowadays are required by law to control the level of emissions (conducted and airborne) generated by their products, it is an inescapable fact that old or faulty appliances can still wreak havoc in this respect.  To add to the problems, the electrical impedance of the networks at signalling frequencies can vary enormously.  This can cause a very high level of signal attenuation (on the positive side, however, it does attenuate unwanted noise signals).  As with any communication system, however, the challenge is to maintain an adequate signal-to-noise ratio at all times.  Finally, to make matters worse, electricity distribution networks present a topology that is both complex and variable.  This requires complex techniques in order to ensure that there is a viable communication signal path.  Under fault conditions this can be especially challenging, but it must be recognised that ultimately, there may be occasions when no communications are possible on parts of the utility’s network until the fault has been cleared.

II.  PLT has Already Been Deployed Successfully in the UK

The Nor.Web trials in Manchester UK have demonstrated the operational capability of PLT systems. Although there is presently a continued dialogue between the RA and the IPCF regarding issues of radio emissions, frequency usage and measurement procedures, other international standards and regulatory bodies (ETSI, Cenelec, CISPR) however, are proceeding to devise appropriate frameworks to support the commercial deployment of PLT systems. Germany and Scandinavia in particular have a range of PLT systems in development.

III. Current Barriers to Entry and Deployment Issues

While the promise of PowerLine Telecommunications is great, it is important for everyone to understand that this technology is in its infancy and there are several hurdles the PowerLine industry is working hard to overcome to make PLT a true close substitute to BT’s existing incumbent public switched telephone network (PSTN) in the UK.  Specifically, the main weaknesses of PLT products and services are that: (a) they are still at the developmental stage; (b) there is no significant installed customer base to date; (c) and the distances that PowerLine technology can cover are limited.  Moreover, the industry is working hard to resolve the complex issues of standardisation and interoperability.

However, the primary barrier to entry for rapid PLT deployment today rests with the Radio Administration of Her Majesty’s Government.  Specifically, the RA commissioned a report by Smith Engineering to study the impact of PLT interference.
  Essentially, the Smith Report concluded that PLTR would cause too much interference and therefore should not be permitted in the UK.  For a plethora of technical reasons that we need not go into here, however, the IPCF has tried repeatedly to show the RA that, in fact, the study contains too many flaws to provide an accurate picture.  What is particularly egregious is that the IPCF has tried to show the RA that the likely interference of PLT would be no more restrictive than those recommended by the ITU and may, in fact, be at the same level or cause even less interference than a nation-wide roll-out of xDSL service would create.
   Accordingly, if Her Majesty’s Government is to speak with one voice on these broadband spectrum issues, then OFTEL must include PLT when the industry formulates its Spectral Management Plan for xDSL services over the copper loop as clearly contemplated by ¶ 5.5 of OFTEL’s Consultation Document.

IV. Conclusion

In summary, PLT is proven technology that can bring rapidly advanced broadband service to UK consumers. We in the IPCF look forward to participating in the debate and in the Spectrum Management Plan in particular to resolve these issues quickly.
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� 	See, e.g., Consultation Document at ¶ 3.3.


� 	The ICPF is a vendor-neutral international trade association of utilities, manufacturers, and investors concerned with the rapid development of PowerLine Telecommunications (PLT). The IPCF currently represents over eighty such organisations, and its membership is drawn from Europe, North America, Latin America and the Middle East.


� 	Indeed, as OFTEL admits in its Consultation Document, cable networks only pass around 50% of UK homes, with only 16% of homes taking service.  (Consultation Document at ¶ 3.4).  Similarly, given BT’s 85% control of all access lines in the UK, competitive xDSL service is wholly dependent on OFTEL enacting meaningful collocation and enforcement rules and forcing BT to provision its rivals timely with their key input of production (something that is completely abhorrent to BT’s self-interest).  Moreover, even if OFTEL succeeds in this difficult task, xDSL, with all of its great promise, also has severe technical limitations that prohibit immediate ubiquitous service.


� 	The main difference was the use of much higher frequencies and substantial reduction of the signal levels.


�	Hans Akkermans, David Healey & Hans Ottosson, Gaining a Clear Understanding of the Players and Applications of Power Line Communication, Power Line Telecommunications Report (June 1998). 


�	It is important to understand that a PLT network need not involve sending data or voice transmission over long-haul bulk power lines.  First, the noise and RF interference would be simply too great.  Second, even if this was a technological option, it is still cheaper to use the plethora of long-haul backbone now available in the UK. 


� 	See Dr. Paul Brown, Research and Development Manager, Nor.Web DPL, Overcoming the Technical Challenges of Sending High Speed Data over Power Lines, presented at Power Line Communications (IIR), Holiday Inn Victoria, London UK 22-24 Sept. 1998 (London, UK).


�	See Clive Nunn, Market Development Director, RMS Communications System, Ltd., Powerline Communications for Telematics ( the Technical Challenges, presented at Power Line Communications (IIR), Holiday Inn Victoria, London UK 22-24 Sept. 1998 (London, UK).


� 	See generally, Adam M. Brandenburger and Barry J. Nalebuff, Co-opetition (Currency Doubleday 1996).





� 	Indeed, PLT participation regarding spectrum interference is crucial in this case, because anything that OFTEL does in this proceeding will have ramifications for PLT roll-out across Europe.
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