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Ofcom Digital Dividend Review:

Submission in favour of an “Innovation Reserve” with a wide remit

by:

Prof. Jon Crowcroft, Marconi Professor of Communications Systems, University of
Cambridge,

Prof. Saleem Bhatti, School of Computer Science, University of St Andrews,
Andrew Carver, Managing Director, ACAR Services Ltd.

1. Ofcom’s proposals for use of the DD amount to:

a. Auctioning long term or permanent tradable exclusive usage rights for the large
majority of the spectrum

b. Some unlicensed use for specific purposes (e.g. facilities for the deaf, theatres
etc.) where the “transaction cost” of forcing the move to commercial services is
too onerous.

c. The possibility of an “Innovation Reserve” to encourage “major technological
developments “ — in particular low power uses that might be suited to unlicensed
access.

2. The Innovation Reserve possibility apart, this in effect fixes the regime for use of this
spectrum permanently. Although possibly a “least bad” solution under current
conditions — it is evidently not an optimal solution for these reasons:

a. Firstly, the auctioning of long —term rights, subject only to curbs on monopolistic
situations, departs significantly from the theoretical ideal of real-time pricing
under perfect competition — particularly in relation to the objectives of maximising
consumer surplus and encouraging innovation.

b. Secondly, maximising social welfare is not necessarily achieved via a purely
commercial model, as is recognized in the current proposal for certain
microphone uses, deaf facilities, and the social benefits of unlicensed low power
use and in the suggestion that there could be an Innovation Reserve.

3. The unique opportunity presented by the DD therefore argues for keeping the door
open not only to testing or experimentation with major new technical developments
but also to both doing the same for:

a. alternative models for market-based access to the spectrum and

b. other, socially beneficial uses of the spectrum that may or may not warrant
exemption from a commercial regime.

4. In particular, there is considerable merit in considering a regime in which there is
unrestricted “best effort” access to the spectrum overlaid with prioritisation of quality-
sensitive commercial traffic which pays for the opportunity cost of the resource. This
has the benefit of allowing a wide range of private, community, or experimental
systems to use spare capacity in the radio resource without having to be funnelled
through commercial services which are ultimately dependent on oligopolistic
ownership of the spectrum. At the same time, at any time or place that the radio
resource is scarce in relation to demand, market mechanisms are used to ensure that
the applications with the most (social or economic) value get first priority.

5. The last point does not imply that there are not cases for the exclusive dedication of
some spectrum to certain social (non-commercial) uses, which could be used to
investigate innovative technological inputs to address the UK Governments priorities
of (i) supporting social and economic sustainability; (i) climate change and energy;
(i) protection of natural resources and the environment.

6. We would therefore argue that some part of the DD spectrum should be set aside for
a limited period for carefully assessed projects consistent with the objectives
described in points 3-5 above. By way of a framework for this we would suggest:

a. Programme management should lie with an existing entity suited to the purpose,
such as a special Research Council programme (to be defined).

b. Clear terms of reference for appraising candidate projects would be established
by Ofcom or Government.

c. The project approval board would be appointed by Ofcom and include a range of
interests, in particular extending beyond those of the programme management
body and considering the UK Government priorities listed above.
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d. No project funding is offered by Government. Each project application must
demonstrate that it is self-funded e.g. by the normal routes of applications to the
Research Councils or EU funding programmes.

e. 10 year limit to the programme.

7. A scheme with some similarity to this has been set up by the Republic of Ireland (see:
http://www.comreg.ie/_fileupload/publications/ComReg0535.pdf)

8. A couple of examples of proposals that could be candidates for this experimental
programme are:

a. Real-time radio resource allocation via congestion-based pricing, permitting
unrestricted access to spare capacity and optimised use of scarce resource (see
Annex A).

b. Other technology candidates for decentralised, multi-party access to spectrum.

These examples would need to be transformed into practical and funded project
proposals prior to evaluation for the proposed programme.
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Annex A: Real-time radio resource allocation via congestion-based pricing

1:

There has been a significant body of work, dating from Frank Kelly's 1998 paper on
pricing and rate control, not only underlining that congestion charging in telecom
networks is the route to maximising utility but also translating those findings into
practicable implementations. The principle is now accepted by government for road
traffic. The Digital Dividend presents a unique opportunity to at least experiment with
this for some years. The opportunity should be taken up in relation to some of the
spectrum becoming available.

The basic Ofcom proposal does NOT have the same economic outcome as
congestion charging. It creates large parcels of spectrum (both in MHz and time) and
simply creates a market in these as tradable items, subject to competition law.

a. Under such regimes, exploitation of the spectrum waits on the pleasure of the
single owner with his own timetable for deployment and, of necessity, a
particular focus to his activities. As Ofcom itself recognizes, many uses do
not warrant the transaction costs of a commercial operation whose attention
is on a different set of applications. Hence there is inevitably an under-
utilisation of spectrum in relation to potential demand.

b. Furthermore, as will be argued below, the typical dynamic for these
arrangements is a tendency to oligopolistic control of the resource.
Competition law only curbs the worst aspects of this. It cannot create the
“perfect competition” which maximises consumer surplus (net utility). Thus,
for example, after many years of mobile operations the market remains so
imperfect that Ofcom still has to fix inbound mobile call charges for these
networks.

The work referred to at (1) above demonstrates that practicable solutions can be
devised for use in wireless networks, having — at least to a good approximation — the
effect of maximising user utility. It is extremely important to understand that this
implies that one cannot have an overloaded network in the sense of user utility falling
below what it might have been if some access to the network had been denied.
Unlike in the traditional Tragedy of the Commons, additional demand at worst leaves
net utility unchanged and otherwise increases it. In the traditional Tragedy of the
Commons total yield peaks and then falls as more animals are added to the common.
The problem in that case is that returns to the additional user can still be positive
while overall returns decline.

The body of work referred to above can be applied to a section of spectrum - treating
it as a network resource.

What does this imply by way of licensing the spectrum? At a high level, it means
opening up the spectrum to anyone (i.e. via a class license) who transmits not only
within the expected technical limits but also using equipment certified to support
certain functionality. This functionality has 3 main properties:

a. The transmission protocols used must allow multiple networks “equitably” to
share the same radio resource and must have compatible methods of
measuring congestion of the resource. Other things being equal, the
contended spectrum will be shared between transmitters in proportion to
traffic offered by each.

b. Free access to the radio resource is available to a “scavenger” traffic class
(see Briscoe et al; “Policing Congestion Response in an Internetwork using
Re-feedback” SIGCOMM 2005 paper). This traffic takes lower priority than
traffic paying for access to the radio resource (N.B. the latter should not be
confused with traffic for which the user pays some service provider in any
case.) Hence a transmitter has to rate control its scavenger traffic as long as
there are any signs of congestion in the network.

c. Inthe case of any congestion, a suitable charging mechanism will apply,
aimed at maximising user utility. This has the effect of preferring the more
valuable traffic over the non-paying or lower value traffic. Transmitters with
valuable traffic hence offer more traffic to the radio resource and take a larger
share of it. Equipment supporting this function is required to connect to a
billing supplier for the traffic charge. The traffic charge goes to government
and is the only charge that it makes for the spectrum.
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