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# I ntroduction

This response has been initiated by the Consunme project [http://ww. consune. net]
Consune is a strategy for users to self provide, own and nanage networks using a
vari ety of network technol ogies. The technical focus to date has mainly, though
not exclusively, been on |license exenpt radio technol ogy based around 802.11 in
2.4 Chz. CQur strategy ains to create networks where the capital cost is directly
borne by the users, and bandwidth is not charged for. It shares simlar ainms and
goals to the many and growi ng free networking projects around the world of which
it was one of the first. W have been involved with the DTi and the Radio
Authority in establishing the legality of our approach and continue a productive
dial og with other governnent agenci es.

Consune is a neeting place for research and devel opnent, resolution of practica
i ssues and information sharing between |ike-mninded individuals. It is not an

i ncorporated body and operates on a non-funded basis. | am co-founder and
frequent contributor to the project.

This response is the view of the author and not necessarily that of other
menbers of the group. In common with other Consune related information it is
distributed to other nenbers of the project and may be freely distributed and
published as long as it remains in tact and is credited to the author. For
further information concerning usage pl ease contact the author.

# | ssues Addressed

Thi s response docunent does not seek to cover all aspects of the review

consul tation docunent and while it replies to many of the specified issues for
di scussion, also covers areas that while nentioned and referred to have not been
hi ghl i ghted as di scussion topics. These are covered as devel opnents of arguments
arising fromthe review

i. How best can Governnent assess the econom c gains from enabling nore
efficient use to be nade of spectrunf

iii. How far can the over-arching principle, that spectrumusers should bear
the opportunity cost of their usage, be applied in practice?

Xiii. To what extent would greater transparency of specific data on current and
prospective spectrum uses support efficient spectrumuse? What are the key
i ssues and trade-offs pertinent to the provision, by RA, of an on-line database
contai ning spectrumutilisation details? How far is transparency conpatible with
comercial confidentiality and public safety and security considerations?

XV. To what extent is the review s distinction between radi o spectrum used for
mar ket ed and non- mar ket ed goods a hel pful one?



xxx. How far have econonic incentives fromspectrum prices hel ped to encourage
efficient spectrumuse?

XXX X. VWhat factors should guide regulators in setting the boundaries of
| i cence-exenpt spectrum use?

xl . What remit should regulators hold over |icence-exenpt spectrum use, other
ensuring that it does not interfere unduly with licensed spectrum use?

xI'i. How far can devel opnents in radio technology provide an alternative to
regul ation in licence-exenpt spectrum bands, particularly where the potenti al
for interference with other users is very |low given the propagation and power
characteristics of the signals concerned?

# Di scussi on Responses
Econom c gains fromefficient use of spectrum

i How best can Governnent assess the econom c gains from enabling nore
efficient use to be nade of spectrunf

Firstly we should |l ook at what is neant by efficient use of spectrum Efficiency
is made up of several conponents. In the physical |ayer, efficiency is neasured
in how nuch signal is passed through the medi um

In the digital conmmunication domain, which is set to and maybe al ready has
beconme the doni nant form of spectrum usage, efficiency of spectrum use can be
measured as data throughput per frequency spectra per physical area (or vol une).
This is the efficiency of data delivery at the physical |evel

Data is commonly delivered through a network, whether switched as in a
traditional telecomnetwork or packet based as in the case of the internet.
Network utility and hence efficiency increases as the nunber of users increases.
However an increase in user base can also slow the speed of data transfer
through a network. An efficient network is one that naxinises users and data

t hr oughput .

Secondly we shoul d | ook at how economi c efficiency relates to these nore
directly measurable criteria.

The over arching principle is that the network provides a substrate for and is
an enabl er of economic activity. A nore efficient network can support nore
comuni cation, and so support nore structure, nmore social interaction
transactions and of course nore commerce. A network such as noney for instance
gains utility by being pervasive. A large noney network is nore economcally
beneficial than a small one as it enables greater possibility of transactions.

A pervasive network is nore econonically efficient than a | ocal closed one.

So economic efficiency is very simlar to network efficiency. In fact | believe
that by naxinising the efficiency of the network you can maxi m se the efficiency
of the econony that uses it.

An exanpl e of these effects fromrecent years can be seen in the Internet. It
has provi ded a new space that has all owed new types of business and soci al
interaction to devel op

Furthermore the utility of a network increases as its speed increases. The
vari ety of comunication possibilities increases as the network gets faster. New
types of data conmuni cati on such as video, sound etc. and hence creatively



usabl e spaces and social and econonic possibilities are nmade possible. This is
in addition to the | arger amount of traffic that is enabled by speed increase.

At present for instance the slowness of network connection is proving a barrier
to new forns such as application service provision, and stream ng nedi a

servi ces.

The economi ¢ benefits of the network shoul d be neasured using traditional globa
and national econonic indicators as access to the network effects the econony as
everywhere it touches it. Exanples are the speed of comrunication of an email,
the information access of a web page, the sinplification of supply chains etc.
These effects are so pervasive and the nodes of usage are changing so fast that
measurenents focused on specifics will not capture the reality of the situation
and | arger scal e neasures shoul d be used.

Thus econonic gains from spectrum efficiency should be neasured in the sane way
at least in so far as the spectrumis utilised for data transfer.

Thirdly we should | ook at how the econonmics of a networks' usage relate to its
i npl ementati on and runni ng cost.

I f networks become economically active the nore pervasive they becone then the

| onering of cost of access and usage will cause | arger uptake and hence econonic
activity. The npst econonically efficient network is one that has the | owest
entry and usage cost. Any networking cost is effectively a tax on activity that
takes place over the network, and barrier to uptake and hence econom c activity.

There is however an econony that takes place in the provision of network
infrastructure. It is my contention that the economc gains fromthis area of
econom ¢ activity will be dwarfed by the econony that takes place over it and
that the high cost of network communications is a barrier to further econonic
growt h. The governnents' policies of local |oop unbundling for instance support
this point of view

In summary spectrum efficiency should be neasured by its' efficiency in
delivering network access, and the econonmi ¢ and social gains should be nmeasured
across the econony as a whole.

Econom ¢ principles of spectrum nmanagenent

iii. How far can the over-arching principle, that spectrumusers should bear
the opportunity cost of their usage, be applied in practice?

The view of the review is that naking spectrum users bear the opportunity cost
of usage will lead to the nost efficient usage of the spectrum as users will be
incentivised to maxi m se the econonic gain fromthe license that they have
acquired. The idea is that by engineering scarcity in the spectrum network
operators will be forced to value the spectrum nore highly and hence channe
devel opnment into using it responsibly and efficiently.

It is my viewthat the practice of auctioning access to spectrum while
generating politically expedient revenue for the governnent is an inpedinent to
networ k provi sion across the spectrum and hence econonically damaging in the
long run. | believe that spectrum auctioning makes the m stake of assum ng that
the econom ¢ benefits of pervasive network access are neasured in network
operators profitability as oppose to the nuch |arger benefits of pervasive |ow
cost networking. In short spectrum auctioning seeks to nmaxinmise the wong thing
and in the process creates a barrier to uptake thus damagi ng the econony.

It is likely that spectrumlicense cost will lead to the |license hol ders
attenpting to nmaxinm se revenue to service the license cost rather than nmaxim se
network efficiency. This revenue will nost likely come from both network access



but also in maxim sing revenue by auction nmakes the license hol der deliver and
control the services that run over the network. Spectrum auctioning will lead to
service re-bundling and closed networking as |icensees explore every opportunity
to exploit their investnment in the |icense.

This will have several negative effects. License holders will be encouraged into
the sane position that the nmajor UK tel ecomincunbent is in. i.e. controlling
access to the network and the services that run over it. As has been seen with
the intentional foot dragging of the wired broad band roll out, far from

i ncentivising technol ogi cal advance and faster cheaper network access this will
tend to make network operators who control the purchasing of new networking
technology to stifle devel opment and hang on to their expensively purchased

| i censes and service nonopoli es.

A nore direct and technical neasure of spectrumefficiency than the estinated
revenue of network operators would produce a better decision-naking process for
license awarding than auctioning. | believe that in practice the spectrum
auctioning systemw |l be superseded by nore economically efficient fornms of
spectrum al l ocation and it should not be applied to areas of the spectrumthat
are designated for networking and communi cati ons usage.

Nat i onal di nensi on

Xiii. To what extent would greater transparency of specific data on current and
prospective spectrum uses support efficient spectrumuse? What are the key
i ssues and trade-offs pertinent to the provision, by RA, of an on-line database
contai ning spectrumutilisation details? How far is transparency conpatible with
comercial confidentiality and public safety and security considerations?

I n general openness and transparency should be encouraged. The creation of open
protocol s and standards by various international bodies has forned the basis of
the creation and operation of the network (internet). In matters of technica
infrastructure openness is essential to prevent danmmgi ng di screpancies
(VHS/ Bet anax wars) and shared standards devel opnent is a key to creation of

wi despread technol ogi es that underpin econoni c devel opnent.

Speaki ng from experi ence, "Consuners" nmanage col |l aboration between their self-
provi ded networks through a node database that fornms the core of information
about people's configurations and other technical and non-technical data. As a
tool for collaboration and research this has proved extrenely useful and it
continues to be a focus of our ongoing efforts. Eventually the database will
dynam cally describe the state of the network and the availability of resources
to users who agree to share resources.

A spectrum dat abase of the type described in (xiii.) could formthe heart of a
techni cal description of spectrumutilisation that could informboth researchers
and potential designers and users of spectrum and even eventually devices.

Such a database could formthe basis for international spectrumallocation and
put the UK at the centre of global wreless devel opnent.

Tuneabl e devices that can both access a variety of frequencies and hence

net wor ks and nanage their own power output to linmt cell size and hence
interference could communicate with this database or a distributed version of it
to dynamically make best use of the locally avail able spectrum or existing
network resources. One of the best ways to limt network congestion is to share
network access. This is possible where the spectrumand network is seen as a
shared resource (the internet) but not where network access is restricted to
single conpeting operators (GSM roam ng charges). This relies on the
transparency of access data.



Systens of this nature are best organi sed by collaborative and internationa

st andards bodi es, and the access details built into open protocols that can be
used by all. The process of creation of such a database and system could be
simlar and conplinentary to the protocol negotiation that has defined hardware
standards in |license exenpt bands (802. 11/ hiperlan etc.)

Spectrum use: marketed and non-narket ed out puts

XV. To what extent is the review s distinction between radio spectrum used for
mar ket ed and non- mar ket ed goods a hel pful one?

The non-nmarketed areas that are described are focused on governnment-sponsored
initiatives such as defence and energency services. It should be noted that
projects such as consune also fall into the non-marketed area w thout being
publicly funded, by being self-provided and run on a strict non profit basis.
The current prohibition on by way of business usage of 2.4 Chz also | ocates
users of the licence exenpt spectrumin the non-narketed area.

The reviews' drive to increase narketed spectrum usage into parts of non-
mar keted areas, is in contrast to free networking projects direction of moving
network access to a non marketed area.

Spectrum pricing and auctions

xxx. How far have economic incentives from spectrum prices hel ped to encourage
efficient spectrum use?

At present the debt mountain with which successful 3G license bidders are

saddl ed, has damaged those conpanies ability to raise noney as w tnessed by the
col l apse of Telco stock and credit ratings. This in turn is |leading to a del ayed
roll out of 3G systenms. As a result the 3G spectra are being used extrenely
efficiently at present and there is al nbst no congestion. There is also no
traffic, no rollout, no usage and no nmarket for services. This highlights the
deficit in the auction policy. Spectrum efficiency should be regarded high if
the usage of the spectrumis naxinised in terns of throughput, not how little
congestion exists. In this instance it appears that scarcity has been over-

engi neer ed.

In order to recoup cost 3G license holders have publicly said that they are
going to considering asking users to fund the purchase of their network access
products (i.e. self provide) to help fund the network roll out.

More seriously the global Telco share price collapse, which in Europe is in no
small part due to the 3G license fiasco, has been at the forefront of the
retreat fromnetwork and technol ogy investnment in general. The damage to the
gl obal econony is already being felt, and blaned largely on Telco instability.
The overall econom c inpact of the experinment is decidedly negative on any
anal ysi s.

The auction disaster has al so stopped other |icenses being purchased all over
the country. Thus while spectrum congestion is at a mininum r&d in wreless
net wor ki ng, useful networks, reduced networking costs and the attendant
potentially nodernising inprovenents to the econony have effectively been halted
by the barrier to access, effectively a huge tax, caused by the auctions.

The boundaries of spectrum regul ation

XXX X. VWhat factors should guide regulators in setting the boundaries of
| i cence-exenpt spectrum use?



By contrast with the 3G spectrum the license exenpt spectrumin 2.4 Ghz for

i nstance is heavily used by nunerous wirel ess technol ogies, the spectrumis
heavily congested and even so still delivers 11 Myt networking reliably (nuch
faster than the undelivered 3G technol ogies). The extrene congestion there | eads
the RA to describe the band as a trash band.

In addition it supports, DECT tel ephones, bluetooth, and the original reason for
i cense exenption mcrowave ovens. The congestion in the band is a neasure of
how successful its uptake has been

The existing scarcity of unlicensed spectrumfor instance is proving a fertile
ground for the creation of noise resistant high speed networking technol ogi es,
whi ch have very | ow unit cost.

It is no accident that the nobst rapid technol ogi cal devel opnent and hence
spectrum and econonic efficiency is taking place in these globally license
exenpt frequenci es where the opportunity cost is linted to the capital cost of
equi pnent and network i npl enmentation.

Projects such as Consune are building effective networks in these spaces,

equi pmrent manufacturers (mainly Anerican) are devel oping heavily and profitably,
and users are buying equipnent and sel f-providing networks. This is directly due
to, zero entry cost, license exenption and open standards. License exenption
stinul at es devel opnent necessary for inproving the efficiency of network
devices, as it creates a wide market for the networking products.

It is interesting to note that prom nent nmenbers of the investnment conmunity
such as Nomura have expressed the view that |icense exenpt technol ogies, 802.11
in particular, will ultimately be nore successful than their |icensed
counterparts. This kind of thinking will certainly affect investnent decisions
and hence the viability of licensed networking projects.
[http://dek.spc.org/julian/consune/dox/will_wireless | an_destroy_3g. pdf]

It is my viewthat |icense exenption should be extended to a wi de range of
spectra beyond 2.4Ghz and 5Chz. | believe that correctly handl ed license
exenption should formthe basis of UK spectrumlicensing strategy.

More practically a good first step would be the experinmental |icense exenption
of unsold licenses in 28 Ghz. These could be operated under |icense exenption to
encour age devel opnent of those unused areas.

In Wales for instance the auction process has led to little or no planned fixed
wi rel ess provision there. The nornal favoured |license areas have attracted the
bi ds and devel opment and hence econonic benefits. In this way the auction
process contributes to the creation of a digital divide and rather than being a
force for economc regeneration is a force for consolidation of the existing
posi tion.

Factors that should be taken into account in awarding |icense exenption should
be.

1. Network efficiency (data throughput per physical area, per spectra)

2. Economic efficiency (lowest network cost, bandwi dth cost, capital cost)

3. International standards (protocol harnonisation)

The success of 802.11 is in part due to the rigorous setting of internationa
st andards. Spectrum al ocators should be heavily involved in all stages of

protocol devel opment and shoul d favour open global standards to proprietary
nati onal ones.



4. Open access (open networks should be preferred to closed ones)

Open access to spectrum tends to nake spectrum boundari es continuous rather
than segnented. Spectrum segnentation created for conmercial or other reasons is
a maj or cause of spectruminefficiency. There are heavily underused swat hes of
spectrum and heavily congested ones. Continuous spectrum allocation would | ead
to nore efficient use. This would require spectrumusers to share access to
spectrum |If there was no licensing barrier and if the network access is open
there is no reason why one user shouldn't use another users network. The co-
operative sharing of network resources is a cornerstone of the Consume strategy.

As can be seen with the explosion of internet usage open networks create the
substrate for economic activity that can drive gains in the national and gl oba
econonmny.

xl . What remit should regulators hold over |icence-exenpt spectrum use, other
ensuring that it does not interfere unduly with licensed spectrum use?

An exanpl e of additional regulation can be seen in 2.4 CGhz. A prohibition on "bhy
way of business" usage has been placed. This has given UK free network

devel opers the breathing space to devel op and experinment without the damaging
effect of Telco conpetition. It is to be expected that in the existing sem -
nmonopol i sed tel ecoms market, Telco participation in license exenpt frequencies
woul d be characterised by disruption as has been seen in the other |ocal |oop
broadband rollout (ADSL). In a far nore deeply liberalised tel econs environnment
such neasures may not be necessary, but without restrictions such as these the
chances of the devel opnent of a nore economically efficient strategy are
limted.

Consunme woul d be very interested in participating in any review of this ruling
or consultation based around it. Clarification of the legality of operation in
the band has been a mmjor part of our effort and we have consulted the RA and
DTl on nunmerous occasions about it. At the nonent the devel opnent of free
networ ki ng and self-provision is the beneficiary of this ruling and the

exi stence of this ruling is helping to provide the space to establish the
Consune strategy.

xli. How far can devel opnents in radio technol ogy provide an alternative to
regulation in licence-exenpt spectrum bands, particularly where the potenti al
for interference with other users is very |low given the propagation and power
characteristics of the signals concerned?

Protocol s such as Hiperlan provide power-tuning specifications. Thus network
devi ces can reduce their power to decrease their usage of the local spectrum In
the context of open access networks, this neans that devices can intelligently
increase the data transmitted through a given area by reducing their cell size.
Dynami c protocols of this nature should be preferred over inpolite systems. It
shoul d be noted that polite systens, becone inpolite when attached to cl osed
networks. |f devices can not share and route each others data, then a power
tuneabl e device will increase its power until it can nmake its connections, a

cl osed network device tends to shout, an open one to whisper.

# Sunmmary

Ef ficient use of spectrum can be measured by data throughput and the efficiency
of networks provided over the radi o spectrum

Economic gain is associated with network efficiency and the network forns the
substrate for economic activity.

Econom ¢ gain should be nmeasured using national and gl obal econonic indicators.



The econony of network inplenmentation is small conpared to the economy that can
run over the network.

Spectrum auctioning while generating politically expedient revenue for
governments is econonmically inefficient as it creates a barrier to network

upt ake.

Spectrum auctioning is economcally danaging as it |eads to service re-bundling
and cl osed networ ki ng.

Spectrum efficiency should be neasured directly not by network provider val ue.
Transparency should be a requisite of spectrum allocation, and the creation of
an open spectrum database by international agreenment would be an advisable step
Li cense exenption |locates that spectrumin the non-marketed category.
Spectrum aucti oning has been a failure and has damaged the national and gl oba
econony.

The failure of the process has caused many |licenses not to be taken up

Li cense exenption has beconme the focus for wireless networking devel opnent and
econoni ¢ and social activity.

Li cense exenption based on directly neasurable criteria of network efficiency,
econonic efficiency, international standards and open access should be extended
as a strategy for awarding |licenses.

Unawar ded 28 Ghz licenses could formthe basis of trial to extend |license
exenption beyond 2.4 Ghz and 5 Ghz.

The current by way of business restrictions in the |license exenpt spectrum are
creating favourable conditions for the growth of econom cally desirable free
net wor ki ng projects.

Polite protocols can increase the total data throughput of a physical space by
reduci ng cell size and should be preferred.

# The future

Li cense exenpt frequencies continue to be the focus for devel opnent of wireless
net wor ki ng technol ogi es around the world both in commercial and non-comerci al
arenas. This is no accident but a result of spectrumregul ation policies. The
nmove to public wireless networking is taking place npost actively in the |icense
exenpt spectrumrather than el sewhere. If the momentumis to be continued then
extension of license exenption into other areas of the spectrumw |l enable
rather than hinder the process. | look forward to the devel opnent of pervasive
networking that | believe will have great benefits both socially and
economi cal ly.

The free networking novenent continues to gather pace as a global strategy for
provi di ng open access networking in the licence exenpt space and Consune is at
the forefront of the developnent in this area. W are also actively involved in
consultation with the RA the Dti and Consune participants are currently invol ved
with the Wel sh Devel opnent agency and the European Intelligent Cities initiative
in devel oping public access network strategies. W hope to provide a val uabl e
focus for alternative and non-aligned voices in the network access debate and
are continuing to devel op what we hope will becone the preval ent open networking
strategy.



