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1 Executive Summary

Digitisation and Internet standards are driving progress toward convergence of the underlying technology for delivering information, communication and entertainment services to a wide range of user groupings. At the same time, there is increasing competition between delivery “platforms” or channels. Thus, for example, TV may be delivered over mobile phones, and e-commerce can take place over interactive digital TV. Ownership structures are changing fast, with horizontal mergers and alliances among content “players” and vertical mergers along the value chain between content companies, aggregators or publishers and delivery companies.  

Wired and wireless technologies are interacting increasingly in the marketplace. For example, wireless services already offer converged voice, data and Internet access, soon to be available in broadband, via cellular, satellite and fixed wireless access networks and wireless in-building systems.  These will compete with – or sometimes complement - fixed line broadband options such as ADSL and its successors, cable modems and optical fibre; and digital broadcasting offers greatly increased interactivity.

There is, however, a great deal of uncertainty about the speed of deployment of new technologies and services, and of their adoption by businesses and consumers.  Hence the implications for spectrum demand and management of all these changes are far from clear; and convergence raises the fundamental question of whether current service definitions will make any sense by the end of the decade when voice has turned into data and television may be delivered on-demand via a broadband interactive Internet.

In this environment, it is clear that simple forecasting techniques are totally inadequate. The UK Radiocommunications Agency (RA) therefore commissioned this scenario-based study, conducted by NerveWire, Indepen and Intercai Mondiale, to understand the implications of convergence over the next ten years, with particular reference to its management of the radio frequency spectrum. 

The key questions addressed by the study are
 

· What new demands might convergence place on the use of spectrum over the next ten years? 

·  What changes in spectrum management will be required to facilitate the development of new convergent services over the next ten years?  

Scenario analysis deals with these uncertainties by analysing multiple views of the world, stretching outcomes in a variety of dimensions.  NerveWire’s Future Mapping® scenario methodology defines a scenario as a sequence of discrete Events that lead to a specific outcome or Endstate.
  Working with discrete Events creates a more detailed framework for monitoring of unfolding conditions than in traditional scenarios.  This provides a valuable support to ongoing decision making and contingency planning.  

The pivotal event in the study was a two-day Scenario Workshop, using materials created from interviews, research and the consultants’ own databases. Delegates included industry experts and academics, public sector representatives and senior RA managers.

Chapter 2 contains more detail on the background to the study and its approach; the scenario analysis is then presented in Chapter 3. The study defined four Endstate visions of the converged world of 2010:

 A. Internet Convergence: The telecoms, computing, entertainment, and consumer electronics industries have all converged around open Internet standards and globally available open services.  Countries, companies, and consumers that master the Internet economy prosper.
 B. Digital Islands: Diverse service packages offered through many kinds of networks are successful.  Proprietary, closed community networks (“walled gardens”) offering security and convenience are much more popular than the Internet, which is considered insecure and too complex.
 C. Total Mobility: Changes in lifestyle and work drive major increases in the use of personal, mobile, converged services. Mobility and untethered operation are an inherent part of the converged world and mobile post-PC devices are the main terminals for Internet and other network services access.
 D. Broadband Revolution: Tremendous increases in the speed and capacity of wireline networks totally revolutionise communications, information processing, and entertainment. Wireless networks are a poor substitute for broadband optical networks, and are used only when needed.
The Endstates are not mutually exclusive; there is a degree of commonality – and indeed one of the main consensus views was that convergence will increase their interaction considerably over the decade:

 The Internet scenario (A) is a logical extension of current technology trends and of what early adopters are doing now; wireless access will accelerate and broaden Internet usage.  
 The mid-decade years will decide whether walled gardens (B) will supplant the open Internet as the vehicle of long-term choice for the majority of the population; or if they merely provide a key inclusion route on the way to a full Internet World. 
 The wireless world (C) grows very quickly through the middle years of the decade, merges with the Internet, and steals away much of the voice business of the wireline operators, forcing them into the broadband Internet access business. 
  Broadband (D) will come on strongly by the second half of the decade; and will be hastened if Scenario B has brought in many otherwise slow adopters to interactive online services.
Analysis of the Event linkages (see Chapter 3 and Appendix III) showed a rich and complex series of drivers that will influence the relative speed of development of each Endstate; no single one is so dominant as to constitute a genuine “Fork-in-the-Road” Event.

The Endstate interaction is encapsulated in the following two diagrams of relative importance over the decade, which differ essentially in the speed of uptake and durability of the Walled Garden vision:
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Figure 1-1: Two Composite Scenarios

Taking the workshop conclusions, a joint consultants-RA team then analysed in more depth the spectrum implications. Over the next ten years spectrum management will need to be capable of dealing with convergence, a more uncertain market and technology environment and increasing demand for spectrum for new and existing applications. The key messages from the scenario analysis presented in this report are

· Availability of radio spectrum for the expansion of existing services, and for new services, will have a major impact on convergence

· Because boundaries between services are changing dynamically, it is desirable that spectrum management be conducted on a coherent and flexible basis to facilitate redistribution

· Reallocation and refarming of spectrum will need to proceed at a faster pace than in the past

· A significant increase is likely in spectrum demand for new converged services in frequency bands above 2 GHz

However, there are differences between the scenarios in terms of the pace of change and the demand for additional spectrum.  Broad estimates of the additional spectrum that might be implied by the scenarios are given in Appendix IV, and the situation is summarised in Table 1-1.  

Table 1-1:  Differences Between Scenarios in terms of Spectrum Issues

	
	Scenario A
	Scenario B
	Scenario C
	Scenario D

	Additional spectrum relative to now for

- Wide-area mobile

- Short-range radio

- Fixed wireless access

- Digital video broadcasting
	++

++

+

+
	+

+

++

++


	+++

++

+++

0


	+

+++

++

-



	Speed of broadcasting/telecoms convergence 
	Moderate
	Slow
	Moderate
	Fast

	Speed of fixed/mobile integration
	Slow
	Slow
	Fast
	Fast


Key:

·   Less spectrum needed than today

0   Same spectrum as today

+
Some increase in spectrum needed

++
Modest increase in spectrum needed

+++
Substantial increase in spectrum needed

Terrestrial and satellite fixed services, and mobile and broadcasting services will most obviously be affected by these developments.  In particular, we have identified requirements for spectrum in the 2-5 GHz range for wide area mobile, and above 2 GHz for fixed wireless access and short-range radio links.  Other applications such as radiolocation, radio navigation and radio astronomy may be indirectly affected by the increasing demand for spectrum from other applications. 

In Chapter 4 we assess the pros and cons of a number of options for allocation and assignment policies aimed at addressing the issues raised by the scenario analysis.  Our policy recommendations in Chapter 5 fall into two broad categories: allocation issues and frequency assignment and licensing. 

Allocation issues

Our analysis suggests that the RA should consider pursuing the following lines of action 

· Getting the implications of convergence for allocation policy on ITU and CEPT agendas

· Seeking modifications to ITU definitions, such that the nature of the transmissions and not the service carried determine the use of frequency bands

· Identifying “experimental” bands above 2 GHz that might be allocated to bit transport (independent of the content being transmitted) on a CEPT-wide basis  

· Seeking alignment of allocation definitions used in spectrum policy and the ITU RR with service definitions in UK telecoms and broadcasting legislation

This implies two main strands of activity.  Firstly, there needs to be promotion of the ideas contained in this report in order to build wider acceptance of the conclusion that certain allocation categories (in particular, fixed, mobile and broadcasting) will not be workable in future.  Secondly, the RA needs to initiate internal work defining and assessing options for new allocation categories that will facilitate the provision of converged services.  This would provide the basis for constructive input to ITU and CEPT discussions, assuming these bodies accept the need for change.

To ensure that there is timely identification and release of spectrum for existing and new uses, we have suggested that the RA should:

· Review opportunities for release of spectrum for wide area mobile uses in the 2–5GHz range and for wireless local loop access and short range uses above 5GHz   

· Where practical, retain and/or take back management control of bands in the frequency ranges that may need to be made available for new uses.  In the short term, candidates for such bands might include the UHF TV bands, all civil spectrum in the 2-5 GHz range and fixed link bands above 5 GHz

· Continue the highly productive dialogue with the military authorities and other public sector users concerning the potential for further sharing of spectrum with private sector applications, again with the focus on bands above 2 GHz  

Assignment and licensing

To make spectrum use and assignment processes more efficient we have suggested that the RA should pursue the following market measures and supporting administrative changes.

·  Adopt modified administrative measures: 

· Where practical, short time limits for expiry of incumbents’ licences

· Self assignment by users (where appropriate)

· Publication of planning and assignment databases

· Making services licence-exempt where practical, otherwise developing flexible licensing arrangements that allow rapid service deployment while providing the minimum necessary interference controls 

· Adopt a package of market strategies, involving spectrum trading and refarming through newcomers buying out incumbents; in circumstances where the best configuration of spectrum is unclear (e.g., regional vs. national use), there may be advantages from auctioning blocks of spectrum rather than granting service licences

· Where the market strategy is not feasible, consider the use of selective government grants to improve spectrum efficiency and to speed up refarming where this offers value for money

Of these proposals, we consider the most important are those relating to spectrum trading and new, less restrictive licensing arrangements for services that cannot be made licence-exempt.  This is because these policies offer users the greatest flexibility in spectrum use.  Detailed analysis is required of the bands in which these policies might be applied; and solutions must be developed that can be implemented for different classes or types of spectrum use.  The detailed practical and legal consequences of the solutions will also need to be investigated. 
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�	A copy of the terms of reference for the study is at Appendix I


�	A more detailed description of the methodology is given in Appendix II
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