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Summary* - -

In view of the terms of reference specified in th&pectrum
Review issues paper, | make the following submissio -

1. Simplifying the framework:

— Objects of the Act should be fewer. Dynamic
efficiency is the key goal of spectrum management.

— Planning, assigning, allocating and re-issuing shdudl
be devolved to market operations provided spectrum
markets mature and spectrum rights are redefined.

— Licensing is only required for initial assignment &
rights. Government authorisations are not necessary
in a deregulated market-based system.

— Technical frameworks can be designed by title
owners. Interference management obligations should
be built into owners’ property rights, as in German
law.

2. Improving framework flexibility:

— Compliance with ITU band regulations can be done
through market players and their industry
associations.

— Spectrum sharing should be used where possible _
through spectrum commons but not for high value,
high power services.

— Where spectrum commons are not optimal, the
framework should rely on spectrum titles traded on
competitive market. Market transparency provides
the necessary flexibility for developers of new
technology.

3. Ensure efficient allocation/use, incentivising use.

— Efficient allocation and use of the spectrum is
important in the short-term (allocative efficiency is
the most important of these two objects).

! Contact details: Ben Freyens, Associate Profe&samomics, Faculty of
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presented in this paper are my own and are exptesse private individual.
These views should not be assumed to represenigive of my employer or
those of my research collaborators mentioned imeéference section.

In the long-term economic welfare depends on
dynamic efficiency and spectrum access for
innovation

Incentivising public and community licensees to
manage and trade their spectrum holdings is a key
aspect of promoting dynamic efficiency

Licences for service- and technology-neutral
applications should be made perpetual to give greet
certainty to investors and prospective buyers of ghts
Spectrum markets still have to mature. Band
managers could become the real estate agents of the
radio spectrum. There is a role for government in
promoting and ensuring quality standards in band
management

4. Institutional arrangements and regulatory role:

Regulatory authorities should play a central and po-

active role in the staged transition from a mixed-
regulatory regime to an efficient combination of
market and commons regime, with more weight on
the former.

Regulatory authorities should broadly define and
uphold the rights and public interest responsibilites
of spectrum tiles.

Regulatory authorities have a key role to play in
providing the mediation and court system with the
necessary expertise to decide rights and obligatien
disputes

Technical and legal expertise can initially be
accredited and certified by regulators, then eventally

handed over to market forces.

5. Promote consistency across sectors:

Class licensing could be retained for short-rangeoiwv-

power applications. Alternatively, some (such as thse
used for WiFi) could be converted to spectrum title

on the presumption that equipment suppliers would
buy titles on behalf of their customers. The latter
approach improves spectrum valuation.

Apparatus licences that are service neutral (or
potentially so) and can be merged or subdivided
should be converted into marketable spectrum titles



A simpler, more consistent approach would yield
considerable benefits in terms of improved
information flows, reduced transaction costs and
certainty for market operators and for innovators’
investment decisions.

6. Appropriate framework for public interest users:

The Act adequately defines the subset of public and

community users providing critical and life-saving
services to the benefit of the community.
Due to the public good nature of these services, géh

I.  INTRODUCTION

The Radiocommunications Act 1992 (the Act) is the last set
of major legislative reforms made to spectrum polio
Australia. Enacted in 1993 it added market and consn
mechanisms to the prevailing command and conttblodoxy
that had prevailed until then.

It did so with the explicit aim of maximising théfieient
allocation and use of the radio spectrum, togethi¢h the
pursuit of other public interest objectives. Nordtiss, later
reviews of the Act, including the 2001 review byeth

adequate provision of spectrum to these services Productivity Commission, identified a legacy ofidigies in

under the Act should not be reconsidered.
However, more discretion and incentives to maximise

the way the spectrum is allocated and managedy mhre to
the still large presence of regulatory frictionsop incentives

the value of the spectrum should be given to these from market and non-market players and regularradigtions

users.
Apparatus licences regularly renewed for these ussr
should be converted into service-neutral tradable
perpetual titles.

7. Whole of government approach to spectrum
policy:

The overarching strategic vision for spectrum polig
over the long-term should be a system independent o
government planning in which allocation and price 6
units of spectrum is decided by market forces.

For low value applications or where transaction cds
of market operations are too high, a secondary syesin
of spectrum commons operates as back-up.

A near-term objective is create the stepwise
conditions that will facilitate this transition in the
long-run, such as redefining rights towards more
flexibility and certainty and reducing the degree é
planning and control.

8. Whole of government approach to spectrum
valuation:

Under a deregulated, market approach to spectrum
allocation, spectrum titles should be perpetual and
there are no re-issues or renewals (their equivalén
consists of new market transactions).

Under a deregulated, market approach to spectrum
allocation, the relative value of competing spectnm
uses is determined through the strength of demand
for the wireless services provided.

Because it is very difficult to construct demand crves
for public goods, the relative value of security ad
life-saving services should not be evaluated throbhg
market forces, but it is nonetheless important that
public interest users participate to spectrum markées
and develop expertise in the valuation and tradingf
their spectrum resources.

and uncertainties between different objects ofAbe Even in
‘beachfront’ bands where great efforts have beedenta align
and maximise public policy objectives, apparatus sectrum
licences still present rigidities owing to the pméstive basis
upon which they were constructed, and improvemeoisd be
made through much higher reliance on market forces.

Are the various objects of the 1992 reforms theeefill
of application? In the late 1980s / early 1990s thain
trademark of spectrum management reforms was the
development of Coasian instruments (tradable liegns
endowed with leasehold property rights and quastraéty of
service) with a view of enhancing allocative andhtdcal
efficiency.

The relentlessly accelerating pace of technologibainge,
which  so  much characterises modern  wireless
telecommunications industries, has sharpened spectr
scarcity. This evolution could not be anticipatéd y2ars ago
and in this submission | make the point that thevie
regulatory framework and instruments authorisedhsy 1992
reforms currently accentuates rather than relaymectaum
scarcity. Legislative reforms should aim at traosing
Australia’s regulatory arrangements towards a tkgh
spectrum management framework with a sharp reatient of
the object of the Act towards dynamically-efficiesttjectives
for public policy.

Since 1992 wireless markets that use the radiotispeas
an input have changed considerably. Spectrum usage
generating considerably more economic activity tiharsed to
and the value of internationally harmonised radigfrencies
has increased dramatically. New communicationsnelcigies
such as digital television (DTV) and digital rad{®AB+,
DRM), wireless internet standards (4G) and theirnyna
underlying technologies, and spectrum sharing telcigies
such as cognitive radio (CR) and Ultra Wide BandV®)
have all emerged after the Act. Cognitive radiditeogies, to
provide but one example, were developed in the wake
several influential papers by Joseph Mitola [1v@&iitten about
a decade after the HORSCOTCI review that lead ¢oAtt in



1992. The pace of change in technology, applicatiand transport industries and government services ssctiefence
adoption of new business models has consideraloyleated and law enforcement. That environment was chaiaetk by
over the last two decades. few players, little transparency from decision-makand a

Although the Act has more than doubled in sizeesih@92 relatively slow pace of technological innovationitfwcolour
most of its additional provisions are related tedfic policy and digital modulation as notable milestones). Ambst other
proposals (such as digital radio) and there havenbeo countries provision of pre-ICT services was ski# preserve of
economically significant reforms of the Act sinc®92. government-regulated monopolies.

Economists in Australia [4, 5] and in similar coxiteoverseas Increasing spectrum demand for other commercial
[6-8] have regularly pointed out that current spgtt applications prompted the House of RepresentatBtaading
management regimes consisting of regulated mixgines Committee on Transport, Communications and Infuastire —
(combining command and control, marketed propeigihts (HORSCOTCI) to inquire into and make recommendation
and commons approaches) still presented many tiggdand about spectrum management that were implementedighr
could be improved upon. the Act in 1992.

The underlying argument is that regulation is arsewf These reforms made administrative licensing (appara
‘artificial’ spectrum scarcity. First, this is due delays and licensing) more flexible, auctionable and tradable, more
uncertainties associated with obtaining authoasata licence) significantly, the reforms introduced a propertyhts
for operations, changes of service or technologyechnical supported market-based licensing instrument (spectr
frameworks, ensuring compliance etc. By contrast purely licences) for high market-value services and a comsn

deregulated market setting, regulators set rulesd asupported unlicensed instrument (class licencesy fo

authorisations only for the bands that they owrothrer bands,

these frictions can be permanently removed by aefin

property rights in terms of acceptable levels afereed or
transmitted interference and then let markets pigige supply,
demand and valuation of these rights, with the tsosystem as
back-up to protect against infringements of théglets. This is
essentially how the management of most scarcedmawable
public resources, such as land, water and foregezates.
Second, where regulators have jurisdiction overtager
markets and technologies their coercive powersraatably
courted by market participants to intervene on Hetfatheir
corporate objectives at the expense of others. IRtgu rarely
responds directly to corporate lobbying but thecpss of
listening to all sides with a vested interest irpartion of
spectrum, evaluating the relative merits and chghs
(including judicial ones) through submissions, befations
and resubmissions is typically very time-consumiagd
imposes large rigidities onto the technology-tofeaprocess.
It is timely then to question whether the overglestrum
management framework enabled and developed undekdh
still enables commercial, public and community sdersatisfy
their spectrum needs in a ‘just-in-time’ fashidrislalso timely
to question whether the outcomes sought by the(@sset out
in the ‘object’ of the Act) are still relevant angrovide
authorities with the right set of incentives to deage
opportunities for efficient use of the radio spentr

I1.
THE CONTEXT OF THEL992REFORMS
the 1992

MANAGING THE SPECTRUM A CHANGING LANDSCAPE

Prior to Australia’s
management
licensing model largely premised on

requirements of the broadcasting, telecommunicatiand

reforms,

applications with unlikely potential for interferes

This ‘trichotomic’ licensing structure was a by-guet of
the microeconomic reforms of the Hawke-Keatingwehare
policy reform was aimed at breaking-up governmenit-I
monopolies in utilities and increase competitiod an
contestability in the use of public assets anduesss. The
Act’s requirement to make efficient allocation arsg of the
radio spectrum fully reflects these new policy driz
improved apparatus licences’ flexibility and intomtion of
spectrum licences would enhance allocative effigjghrough
market instruments, whereas class licences wowlchpte
technical efficiency in the use of spectrum.

Although these reforms were ambitious in the pursiihe
public interest (as proxied by economic efficiemacyl
subsidiary objectives under the Act) they did natve as
significant for airwaves deregulation as might hbeen
surmised. Ten years onwards, in its 2002 Inquiey th
Productivity Commission for instance noted that &€f@nis little
dispute that clear and substantial market failurehe form of
interference warrant some form of interventionha t
management of spectrum” (p. LVIII) but that “despihe
market-based reforms of recent years [1992], thalatory
framework is still highly prescriptive. It includepectrum
plans, frequency band plans, mandatory standamddj@nces
with varying degrees of technical constraintsplivhich may
hinder competition”.

Part of the perceived inadequacy of the goals gy
the Act and the spectrum allocation methods deeslamder
it stem from the radically changing market envir@mtover
the last two decades - particularly the ever irgireppace of

spectrurtechnological innovation.
regime followed a standard adminis&rativ
the needs andTHE21° CENTURY CONTEXT



The wireless environment has witnessed consideraltlee throughput (technical efficiency) of existingestrum use
changes relative to the 1992 context; new genemtiof (reducing spectrum scarcity), newer network tecbgiels
mobile telecommunication standards have emergetiliaga such as LTE also require larger spectrum endowmfamts
combination of voice and data services, digitalndéads- carrier operations (thereby increasing scarcity).
enabled convergence towards an “evolving ICT edesy5of
broadcast, network-based and internet-supporteticappns lll. WHY INTERVENE?
and services was entirely unanticipated 25 years. ag
Simultaneously, a range of overlay and underlafinetogies
have facilitated new ways of sharing the radio spet in Despite the 1992 reforms, the degree of government
ways that could not be anticipated in the early0s99 intervention in spectrum allocation remains hugée t

The marked feature of the current context is nat thregulator is still the main authorising, planningdapricing
emergence of new technologies (which has alwaysuthority for spectrum usage.
characterised the communications industry) buteswt it is It is well acknowledged that the main reason gowesmts
the accelerated pace at which these technologiesaamnd regulate spectrum access, allocation and usagelwide is to
replace older ones and the ever expanding econeathie of foresee and prevent interferences that (by ign@eranclesign)
communications markets, which bear no resemblanite wtheir originators would not otherwise take into siieration

RATIONALES FOR GOVERNMENT INTERVENTION

what it was in the early 1990s. in the conduct of their operations (i.e. a problefmegative
The huge and rapidly increasing underlying marletie of  externality in production).
communications standards, driven by insatiable deifar Another rationale for government intervention (rgaised

new wireless products and services is of coursentaén as object (b) of the Act) is recognition that tpectrum is a
reason why wireless technologies keep appearingvier key input into the provision of public goods suchdefence,
shortened waves (or generations). Worlcemergency services, radionavigation and scientdiearch.
Radiocommunication Conferences of the ITU (ITU-WRC)According to this argument ensuring appropriatevision of
once convened every 3 or 4 years to discuss andealbmad this input to these key public services to marketds would
international telecommunications regulations ankkswiow threaten national security, safety of life resoarcand
take place at much reduced time intervals. domestic scientific capacity. Because public gocalsnot be

Acute competition among (and abundance of) stasdarttaded on markets, the correct (efficient) valuatmf these
impose a frenetic pace to the research-to-marlaecin each services would not be recognised through the price
wave competing standards are developed, testedriatidd, mechanism in spectrum trading and the spectrumhasieg
and then as soon as possible manufacturers negerfigaded power of public operators would inevitable be seler
of their value for corresponding robust and codeatfve hampered relative to that of commercial operators.
equipment to be designed, which itself needs ttebkenically
trialled and consumer-tested for eventual markeptdn. MINIMISING GOVERNMENT INTERVENTION

Developing a wireless standard is therefore areesingly
risky business because the eventual market sharéheof
standard is highly unpredictable at the onset ank 6f quick
mass adoption often dooms the standards to oblividre
failed course of various digital radio standards tbe
evolution of the WIMAX standard, initially expectetb
become a dominant enablermbbile internet access services
are cases in point.

Although these difficulties and developments haeerb
commonly encountered for over two decades now,r th
incidence has sharpened in the last few years. rolee of
spectrum availability both at the R&D stage (asbéeraof
standard and equipment testing) and at market et
stage (as provider of input certainty for opergt@<ritical in
reducing lead times from innovation to market ahdreby
influencing the chances of market success for ne
technologies.

Let us note in passing that new technology can have
double-edged effect on spectrum scarcity: wherggitatdand
spectrum-sharing technologies have considerablyraugal

On the matter of interference control, government
interventions are based on engineering solutiohs;iwaim at
eliminating or minimising interference through lardpuffer
spaces between adjacent frequencies. As econoimists
long argued, these solutions are inefficient beeatiey
prevent market players to freely determine the piatse
level of received interference for their servicdsew the value
of the service justifies the cost of mild interfiece. As a
gfonsequence, the number of users and servicexéssaily
sub-optimal, regardless of the underlying markeicstire [4,
9-13].

To some degree, government intervention and plgnisn
driven by the need to meet international coordaoragfforts
through the ITU. These efforts aim at ensuring itier-

erability of equipment and technologies acrossnoites,
generating large economics of scale for equipment
manufacturers, themselves an important source on§wuoer
benefits for non-manufacturing countries such astrslia.
But, as noted in [4] these harmonisation effortauldovery
likely be provided through market forces in the et of



government intervention because market players hateong

stake (economies of scale from international haisation of

equipment) in the supply of band harmonisation omies.

Why shouldn't investors rather than governmentsididec
about frequency coordination efforts? Is there amidence

that some sort of global market failure argumentifies band

harmonisation efforts to be coordinated by govemtrrand

international agencies rather than market playerd their

associations?

encourage the most desirable level of R&D and iation
[11]. The first definition can also be interpretasl producing
the highest possible level of output given a fixedount of
spectrum (technical efficiency), whereas the sda®finition
can alternatively be presented as allocating spectto a
service as long as the opportunity cost of using extra unit
of spectrum is less than the benefits that uniegstes.

Both dimensions (i) and (ii) have been long recsgdi
through object (a) of the Radiocommunications Aehich

On the second matter of provision for public andequires efficient allocation and use of the speuntrThe lack

community users, there is of course merit in theceon that
unfettered market operations could fail the inpeeds of
these users. But why would public and communityrajoes
necessarily need the government to defend thehtsidgo
spectrum access through regulation? Why not sinpdke
these public operators owners of the spectrum ressuhey
need to comfortably deliver their services in tinwspeak
demand? In slack times public operators could tfreply

of pecking order amongst these two objects of tbe Bave at
times been a source of contrariety for regulatohemwthey
conflicted with one another in practice, for instanin the
spectrum-licensed 2.3 GHz band [14] or in the agioar
licensed 400 MHz band [15]. More importantly, badhe
expressed as static objectives, that is none ofeth&o
efficiency objectives makes due account for theidigp
evolving rate of technological change in ICT indiest.

decide on the terms and quantum of rights they ctoul

profitably trade with other prospective users.

Other than by providing rules, incentives, guidetinand
safety guards (such as the courts system) goveisndennot
intervene directly in other input markets such abolr,
capital or raw materials. In neither of these ispuatarkets
does the Australian government centrally plan afeseach
user of these resources, rigidly codify what cardbee with
the resource or how intensively the resource cansee, nor
does the government arbitrarily sets the pricénefresource.

To some extent government intervention of this tyyses
common practice in the labour and commodity marksts
bygone times (e.g. in the days of centralised wsagting) but
they no longer have any place in the operationa ofodern
market economy.

Why is this degree of state intervention nonetrselstl
resorted to (and so widely tolerated) for the rasfiectrum?
After all scarcity and externalities characteri$e tuse of
almost all natural resources, yet few are subjethé degree
of government control that still grips the radioespum.
Even the trading of property-rights, market-oriehteased
spectrum licences is still a long way from the itbdiy
encountered in the trading of grain, water, mirgrébrest
tittes, hours of work, financial securities, readtate, or
durable equipment goods.

IV. ACHIEVING EFFICIENCY. THROUGH REGULATION OR
DEREGULATION?

EFFICIENCY DIMENSIONS

The three key dimensions of spectrum manageme

efficiency are well-known and consist of: (i) prative
efficiency — producing at least (spectrum) cosj; dilocative
efficiency — allocating the spectrum to highesueal use; and
(iii) dynamic efficiency — deploying the spectruro as to

DYNAMIC EFFICIENCY

Market adoption of new standards and protocols is a

process fraught with delays, hurdles, uncertaintesd
inefficiencies. Yet new technologies with new speat
requirements to test or deliver new services havthé past
twenty years often been able to integrate relatigahoothly
with existing regulatory requirements — such was tase
with Wi-Fi in the class licensed IMT band, personal
broadband networks, WiMAX and 3G carrier serviaeghe
spectrum-licensed UHF and micro-wave bands. Inctdse of
4G this is being enabled through a one-off relaxatof
spectrum scarcity in the highly congested UHF Baritie
digital switchover of TV signals.

There are few reasons to expect to expect seamless

transitions of this type in the near-future. On tivee hand,
spectrum releases of the type generated by thiaddividend
are an unlikely reoccurrence. On the other haney HeT
technologies will often require more power, bandtvier
interference buffering than allowed under existiegulations.
They may also need to exploit real-time spectrurarisly
opportunities that would be denied them by the nisireg
conditions of the allocated spectrum.

Given the key roles of technological innovation and

market adoption in the particular context of thd li@dustry,

concerns for the economic costs of spectrum acéess
technology developers and  associated
manufacturers should take precedence over stdticative
and technical efficiency consideration. The latteay yield
%E:onomic benefits in the short-term but would reguegular
recalibration to maintain these benefits in theglonn. As
discussed earlier, the rigidities associated withegulated
mixed spectrum management regime such as curnesgly in
Australia under the Act is unlikely to be compagilith the

equipment



brisk pace and innovative nature of technologidenge in
the ICT industry.

The Act needs to recognise the long-run as theogpiate
time horizon over which to make efficient decisicarsd set
public interest objectives. Under this perspectidgnamic
efficiency becomes the key efficiency objectivesplectrum
management policy. Allocative and technical efficig
objectives are subsidiary short-term objectivesicvishould
be pursued where relevant and in cases of coffétiveen
allocative and technical efficiency, allocative ig@fncy
should generally have priority[14].

TRADING PERPETUAL RIGHTS

For spectrum allocation to become dynamically édfit,
spectrum trading itself needs to mature and becames
efficient. The flexibility afforded by spectrum ttimg is key
for ICT innovation and transitions to market. Ceaed al.
(2007) note that “In practice, trading will confgreater
benefits in circumstances where innovation is rapitd
demand for final services is variable...trading ofecpum
will increase once restrictions on use are liftgn"103-4]

Progress in the markets for spectrum rights is eédd
terms of information flows (to increase competitiamd
reduce information asymmetries about band qualityltiple
traders need to emerge with credentials and expEyién
spectrum markets, fluidity of property rights (strem
licences are tradable but they are not truly servieutral) and
particularly in terms of reducing transaction costs

The regulatory framework defined under the Act loasy
reached its limits in terms of encouraging specttuading,
and new incentives are needed to migrate spectcassa and
allocation further away from the still rigid andast setting
under which spectrum markets operate in Australia.

The Act recognises a role for licensing flexibilityarket
forces and spectrum trading, but pays no or ldttention to
the incentives of market players to engage witkxilfle
market instruments.

For instance, the 15 years maturity of spectrurenibes
reflects a regulatory conviction that long timespaare
necessary to generate appropriate (dynamicallycieffi)
incentives for technological investment and infrasture
deployment. Unfortunately arbitrary duration limiteay deter
both trading and investment. It will deter tradifigpotential
purchasers are concerned that the remaining doratiche
licence is insufficient to make a profitable usetted acquired
spectrum. It may deter investment in necessarytadse
similar reasons, as could be surmised was the mefasdack
of network development in the 2.3 GHz Band in thst ten
years.

Why shouldn’t the maturity of spectrum licences @iyrbe
converted to perpetuity to remove all uncertairitgwt licence
renewal or speculations about licence value asnatifin of
remaining years of licence? Perpetuity can be aceoof

concern when licence conditions fix spectrum udagemark
the spectrum for specific services). Service ¥ usually

driven by international band harmonisation effdstg it can

be a large source of inefficiency in a context vehdemand
and technology change rapidly because fixed alloestlock

in’ pre-established standards authorised by goventnand
‘lock out’ innovative new standards often long aftee pre-
established standard has reached obsolescence \|lif.

service fixity it is therefore appropriate for régors to set a
time-limit within the terms of the licence so thawisions of
use and technology be made on a regular basis.

However, spectrum licences are service and techgolo
neutral; their technical frameworks are built wahspecific
service in mind but licensees have the rights taifgothe
service and request corresponding changes to timital
framework. Some apparatus licences, such as the SPMT
licences originally designed for the introductiof GSM
technology de facto benefit from very similar cdratis [17].
Changing services and technology entail significant
transaction costs as do most changes in resouege Usit at
least these changes are not subject to regulajopyoeal.
Why then specify an arbitrary termination date imet
conditions of spectrum licences?

Perpetual spectrum rights provide all the righteimoves to
trade unused spectrum with prospective acquiresgst in
R&D and innovation, and to invest in long-term band
development [11]. It also eliminates the wastedaurces
licensees devote to lobbying regulators for licemerewal
under the most beneficial terms possible. Auctioocpeds
and renewal fees could then be replaced by anmyalties
levied on the ownership of the traded rights [18].

To reduce transaction costs (both in trading andeirvice
reallocation whenever that happens) perpetual ¢degmould
have to be fewer than the currently large numbexpgfaratus
licences and comparatively lower number of spectrum
licences. Less but longer term licences would remtessarily
mean fewer users or fewer licensees: in similar weajew
Zealand’'s band management system, owners of patpetu
licences could be intermediaries - band manageth woi
without a user stake in the band - who trade rigbtshird
parties for band access. Perpetual licences woldtd a
considerably reduce government input into planrsegvice
and technological compatibility amongst users.

AUTHORISATION-FREE

If dynamic efficiency in spectrum usage becomes the
primary objective of policy, what is conceivablyettargest
hurdle to its implementation? How could policy make
quickly allow developers of new spectrum-based
technologies, applications, equipment and businasdels to
access the frequencies they need to bring theavetions to
the market?



The first impediment currently faced by innovatasd
developers is the mandatory requirement to obtaijplicit
authorisation from the regulatory authority. Angtential
user of the spectrum needs a licence from the AGMérder
to legally gain restricted access of some form he t
frequencies of interest. Of course in many casesibaidiary
impediment is the non-availability of said frequiescdue to
prior exclusive assignments to other users.

The requirement for authorisation and licensingsres a
perennial bedrock assumption in the Act that unleggd
usage leads to interference and loss of econonhie ves this
unquestioned principle still appropriate after hear century
of centrally planned radio wave management? Whatifno
longer needed this approach? Or at least, whatcifeasing
spectrum scarcity warranted a different postulate the
licensing control mantra?

However, for such an approach to be successfuheptp
rights needs to be redefined from the current duetiof
‘unlimited rights to do as one will with propertgimplicit
under the prevailing Torrens doctrine) to the Germation
of ‘property rights as responsibility’ [24].

Both property laws systems take their roots in the

development and management of land title registmatules.
Both have been hugely influential internationalyith the
former in use in Australia, the Asia-Pacific regid\irica, the
Caribbean and large tracts of the North Americagnehs the
latter, more decentralised system, applies in @érand
Eastern Europe + Japan, Korea and Taiwan.

The notion in German (public and private) law thatperty
brings responsibility towards the public interest ot an
arbitrary add-on to land title transactions; iaisundamental
aspect of property. A government injunction thatits land

Regulators such as the FCC, OFCOM and the ACMA hauese to promote overall environmental quality is vietved as

now long authorised unlicensed or class-licensetaijpns in
several bands. These authorisations have allovesdnenons-
like deployment of wireless devices such as resideand
commercial Wi-Fi networks, PCS devices, remote gaidoor
opening controls etc. These uses of unlicensedrspedave
been successful with few interference problems ntegoand
large deployment and adoption of the supportingrietogies.
However, it is well known that any expansion osthiodel is
limited by the type of applications involved (shoahge low-
power).

What if instead of regulators authorising furtheticensed
operations, we reduced spectrum scarcity by aighton-
free licensed operations based on harm-minimisatites?

“RIGHTS AS RESPONSIBILITY

A license free or authorisation-free regime wouldt n
necessarily be constructed on the spectrum comrwrg
advocated by several prominent US legal schol@<2P1. As
they suggest, interferences in an unauthoriseddwaduld
have to be managed through social norms and pristecoles
of the road — and through technologies such astsradio
sensing.

Yet, as numerous economists have convincingly exdgu
rules of the road can also co-exist with a propeithts
regime and the promise of cognitive radio has natemalised
through market deployment despite nearly 20 yedfs
development.

As | have argued in a separate contribution [234red and
propertised approaches to radio wave managemenhdare
necessarily mutually exclusive approaches. A ptypeghts
regime that rests on an initial assignment to gelamnge of
commercial, public and community users followedttading
of these rights in mature markets is perfectly catifype with
a ‘rules of the road’ approach to interference ngan@ent and
use of spectrum sensing technologies where feasihbk
appropriate.

interference with owner’s property rights but astpz the
responsibilities that come with land titles [25].

In a deregulated framework based on the transtéyabf
spectrum property rights and adherence by markseps to a
code of conduct to minimise harmful interferente German
system of rights and obligations appears superorthe
Torrens system. Under this system, market play@sérs of
spectrum rights) would gradually take over the soknd
responsibilities of regulators in the knowledget thair use of
these rights incorporates duties and obligationwatds
maintaining and safeguarding minimum levels of spec
quality, not unlike environmental obligations undére
management of land titles in use in German propkny
countries.

Adopting such a doctrine for the context of transfef
spectrum property titles may be a long-term affwr a
common law country such as Australia. It is possthit such
changes may be entirely unfeasible in juridicalmigr
Nonetheless, to the extent that it is possiblentoiiporate
such concepts (or similar changes) as statutorsnptiens of
the common law of property in Australia it would bgeful to
consider such legislative amendments with a vievbetter
designing the rights and obligations of spectrurarisees in a
deregulated framework.

Property rights partly defined in terms of respbilisy to
6he public interest (minimising interferences) amorced by
a system of ‘technical mediators’ (and eventuailynbiisance
and trespass law courts) would over time add aeseafs
stability and expected behaviour as is largely olesk
amongst road users in Australia.

INCENTIVISING PUBLIC LICENSEES

If a regime of property rights and market tradirggto
succeed in significantly reducing spectrum scarttityhould
apply to a much wider array of bands and frequenttian is



currently the case. It should in essence be theribat any
potential user of spectrum should be able to nagotthe
purchase of rights in any band of interest. It wiathlen be the
prerogative of incumbent licensees to choose tectejuch
offers or take an interest in them. In the curgtiation, this
would not happen in perhaps half of the bands lmraublic
licensees - who have no ownership over their spectr
holding - have no incentives to release and trdugr t
frequencies for productive third party use, andprehe
rewards from profitable trades.

If for instance the Department of Defence was tasée
‘defence’ frequencies in the 400 MHz band to a iearr
interested in the spectrum for provision of commngations
services in low population density areas, the prdsefrom
the trade would have to be transferred to the gowent, who
is the ultimate owner of the asset (public specjrum

Public sector and community use of the spectrund iee
evolve towards the type of efficiency standards omald
expect from competitive market operations. This bardone
without threatening the supply of spectrum to thésy
service providers. Indeed it can be done in a \way keaves
public and community operators better off througmeration
of revenue streams no agency is currently bengfftiom.

To provide credible incentives to public licenséedrade
their spectrum holdings, why not separate publiecgpm
ownership from the regulator and gift the rightss#dl, lease,
subdivide and merge to the public agencies whichaga it?
Incentivising public holdings through asset owngrshiould
go a long way toward changing public managerstuatés and
behaviour towards a longer-term, more dynamic aggrao
spectrum management in large tracts of the raciotapm.

For this to happen, spectrum property
themselves to be redefined so as to provide a fongezon
and more certainty to their owners. Rights alsodnée
become much easier to trade. Only through the oppities

questions arise: (i) the context has changed toiat pvhere
the instruments and regulations authorised undeAttt may
no longer suit the pursuit of these objects, any tfiese
objects themselves may no longer be relevant givermuch
faster pace of change in technologies and servild@s. also
begs the subsidiary questions as to whether thicpaterest
in Australia might be best served by a hierarchyobfects
rather than a collection of objects standing on eaual
footing.

Stripped to the bare essentials, the eight maiaeatbjof the
Act require regulators to:

a) maximise allocative and technical spectrum efficien
b) ensure adequate provision for non-commercial users
c) ensure flexible response to spectrum users’ needs
d) encourage diversity and quality of services

€) ensure appropriate, equitable and value-basedialgarg
f)  to pursue (a-e) subject to ministerial priorities

g) support competitiveness of the domestic industry

h) a-e) pursued subject to international compliang&y!

Through its Spectrum Review, the Department hasdisk
whether the 8 objects of the Act and the way they a
structured (without implicit hierarchy, thus leagiambiguity
whenever they conflict with one another) are sdlevant. It
specifically asks whether objects should be cledifremoved,
updated and/or ordered and if clauses should bedadal
resolve conflicts between objects [14].

In light of the preceding discussion, what changjesuld
be applied to the current set of regulatory inseota to better
reflect current priorities in the pursuit of thehtio interest?

rights need

ARE THE OBJECTS OF THACT STILL RELEVANT?

OBJECTS(A), (C) AND (D)

generated by mature and experienced spectrum rmsarkébject (a) and (c) of the Act need to be replacad b

should we expect public licensees to recogniseppartunity
costs of a fallow segment of spectrum and act upien
obvious benefits from a more interactive manageroétiteir
spectrum holdings. A similar debate in the US seesthe
importance of guaranteeing the efficiency gainghe line
agency: if efficiency gains in the management efspectrum
are offset by budgetary cuts from central agenaigspublic
licensee incentives to make better use of the spactill

quickly dissipate [12].

V. ADJUSTING THE OBJECT OF THACT
OBJECTS OF THEACT IN THE CURRENT CONTEXT

Although goals of flexibility and responsivenesgresent
one of the 8 objects of the Act, the context unakich these

“maximise by ensuring the dynamically efficient uskthe
radio spectrum the overall public benefit derivednf this
resource”

OBJECT(B)

Object (b) of the Act needs to be replaced by “giequate
provision of the spectrum to defence, and otherlipudnd
community users and incentivise their dynamicalijcient
use of the spectrum by devolution of proceeds ftoade to
these agencies and users”

OTHER OBJECTYE, F, G, H)

Object (e, f, g, h) of the Radiocommunications 2892 no
longer play a suitable or relevant role in the gt@snaximise

goals had been drafted has considerably changed Tw



the public benefit from spectrum usage in the eurcentext [3]
of exponential technological progress.
(4]

CONCLUSIONS

The Radiocommunications Act was legislated at aetim[5]
when the Kkey objectives were to transition spectrum
management from a highly prescriptive frameworkeited
from the broadcasting days to a mixed regulatoryime 6]
focused on enhancing the allocative and techniffediency
of the spectrum. Since then, the accelerating pate
technological innovation has reduced the adequéchese [7]
static objectives. What is needed in the Act iogaition of
dynamic efficiency as the main driver of economielfare
created through spectrum use.

Dynamic efficiency can be promoted by reforms airaed 8]
simplifying and consolidating spectrum usage riglthsough
perpetual, service-neutral licenses), facilitating maturity of
spectrum markets where these rights can be exctiaage [9]
removing the requirement of seeking licenses fregulatory
agencies. Licences define rights, which are issueck and
are eventually exchanged and valued through méokegs. [10]

Interferences are managed through harm-minimisatit@s
built in the spectrum rights calling on the Gernmoperty
law doctrine of “property rights as responsibility”

Dynamic efficiency is also achieved by incentivigiall
public sector and community licensees to exchanyssed
portions of their spectrum holdings against paymbégt [11]
prospective users. For these incentives to worlgtrak
agencies must relinquish their claims over any imecstream
generated from spectrum trades by line agencieenkees [12]
should be the direct beneficiaries of such trades.

Moving from the current situation to this dynamic,
interactive future will not merely happen through act of
Parliament. It will require staged implementatidinere will [13]
be progress and setbacks. Eventually though, remeditles
will be exchanged just like land and real estatestiexchange
today: with no regulatory intervention other thahaging [14]
duties on transactions and supplying the mediadimh court
system to settle litigious transactions.
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