International Journal of Communications Law and Policy

Issue 8, Winter 2003/2004

Observations from WRC-03

By
Liching Sung®
Department of Communication & Center for Wirdess Tdecommunications
VirginiaTech
Blacksburg, VA 24061
Tdephone 540-231-6507; Fax: 540-231-9817; Emall: sung@vt.edu

! Liching Sung is an Assistant Professor in the Communication Department and a Research Faculty
member of the Center for Wireless Telecommunications at Virginia Tech. The author attended WRC-03 as
avisitor. Shewould like to thank the WRC-03 del egates whom she interviewed for this article. However,
the views expressed in this article are solely those of the author, and she assumes full responsibility for any

errors.

-1-



International Journal of Communications Law and Policy

Issue 8, Winter 2003/2004

Abdgract

The 2003 World Radiocommunication Conference (WRC-03) was the largest radio
spectrum dlocation conference since 1992 and one of the largest WRCs ever hdd by the
Internationd Telecommunication Union (ITU).  The conference was ingrumenta in
feadlitating the extenson of broadband wirdess networks from corporate offices to public
gpaces, and from land to the sky and the sea. It was dso notable for a maturation of the
regiondization trend, developed over past decade, in internationa Spectrum  diplomecy.
Mog ggnificantly, this conference provides a window to underganding the tensons in
contemporary internationd  spectrum  policy-making.  The tendons came from three
sources. (1) equiteble access to space communication; (2) spectrum access as a
component of internationd economic competition; and (3) potentid paradigm  Shift in
gpectrum management.  This paper reviews mgor decisons of this conference according
to these three themes.
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|. Introduction

The 2003 World Radiocommunication Conference’ (WRC-03) that took place June 9
Juy 4 in Geneva, Switzerland, was the latest in a long saries of internationd radio
goectrum dlocation conferences. With 48 agenda items and 2,334 paticipants, it was
d the larges such event since 1992° and one of the largest radiocommunication
conferences ever hedd by the Internationd Tedecommunication Union (ITU).  The
conference was indrumental in fadlitating the extengon of broadband wirdess networks
from corporate offices to public spaces, and from land to the sky and the sea It did 0 by
dlocating 455 MHz of spectrum in the 5 GHz band range to wirdess locd area networks
(WLANSs), by approving the use of the 14-145 GHz band for in-flight high speed Internet
service, and by authorizing the use of very smdl goeture terminds (VSATS) on moving
ships for broadband and video services on the sea These dlocations and authorizations
represented  the commitment of the interndtiondl  tdecommunication community to the
notion of ubiquitous broadband communication.

This conference was dso notable for a maturation of the trend that began in 1992* of
countries  working  through  regiond  tdecommunications  organizaions in  preparing
postions and in negotiating agreements. Six regiond  groups® now encompass nearly dl
ITU member dates. Regiond bloc-voting, as a draegy in making international pectrum
policy, is drongly encouraged by the ITU. At this conference, committee charmen
activdy looked for opportunities to make progress toward consensus by encouraging
action or compromise & the regiond leve, rather than country-by-country.

Mos ggnificantly, this conference provided a prism into the politicd and economic
dynamics of intenationd  soectrum  policy-making  in the  pos-liberdization
tdecommunication world.  Three themes ran through this conference.  Fird, equiteble
access to gpace communication, an issue fird debated 30 years ago, is once again on the
WRC agenda. At this conference, it took the form of two debates. The firg involves
whether a time limit should be st for saelite frequency assgnments, and the second
concans the drengthening of regulations to make it more difficult for satdlite operators
to explait the 12 GHz band reserved for national sadlite tdevison sarvice for regional
or sub-regional systems.

2 The WRC is the international forum where countries gather to revise the Radio Regulations, the binding
international treaty that governs the worldwide allocation and use of the radio frequency spectrum by all
radio-based services.

3 Prior to 1992, the World Radiocommunication Conference (WRC) was known as the World
Administrative Radio Conference (WARC). Therenaming of the conference was done as part of the ITU
restructuring effort in 1992. WRC-03 is the fourth WRC under the new 1TU structure.

* For adiscussion of the development of regional voting blocsin WRC processes, see Sung, L. (1992).
WARC-92: Setting the agendafor the future, Telecommunications Policy, 16 (8), pp. 624-634.

® These six groups are: the Conference of European Postal and Telecommunications (CEPT)
administrations; the Inter-American Telecommunication Commission (CITEL), the telecommunications
arm of the Organization of American States (OAS); the Asia-Pacific Telecommunity (APT), the African
Telecommunications Union (ATU); the Regional Communications Community (RCC), consisting mostly
of former states of the Soviet Union; and the Arab Spectrum Management Group (ASMG).
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Second, the emphess of WRCs on addressng the radio spectrum needs of emerging
technologies inevitably led mgor tdecommunications powers to butt heads with each
other. A tug of war between Europe and the United States, the two technology titans, has
been a recurring affair a recent WRCs. The competition often took the form of different
regulatory gpproaches to the use of the radio spectrum, with Europe favoring more forma
and rigid regulation, while the U.S. advocates informd and flexible regulation. At WRG
03, therr regulatory differences occupied the discussons of two radio technologies of
ggnificant commercid and draegic interests saelite-bassd globd  navigation service
and wireless locd area networks.

Third, as radio savices and technologies converge ITU's rigid definitions of radio
svices ae becoming irrdevant. The recent emergence of frequency-agile and
interference-tolerant  technologies  further  crellenges  ITU's  century-old  spectrum
management framework.  Yet, discussons of regulaory change have pitted developed
countries agang developing ones that hold fundamentdly different views of radio
regulation. Two issues addressed & WRG-03, the dlocation of spectrum for high speed
Internet service on arplanes and the authorization of VSAT operaion on ships, provide a
glimpse of developing countries targeted resgtance to regulatory change. This aticle
reviews mgor decisons made by WRC-03 according to the three dynamics outlined
above.

[1. Equitable Accessto Space Revisited

The issue of equiteble access to space harks back to the late 1960s, when deveoping
countries, which by then had formed a mgority in ITU's membership, began to press for
a reform of 1TU's “fird-comefird sarve’ policy in managing radio spectrum usage.
Ther reason for doing SO was to prevent advanced countries from monopolizing satellite
spectrum and orbitd resources.  The result of this debate, which would eventualy span
two decades, was the creation of two types of spectrum Plans for Broadcasgting-Satellite
Service (BSS) and FixedSadlite Service (FS9)? The Plans st aside sadlite
frequencies in sdect bands, as wel as associated orbitd postions, for every country in
the world, thus guaranteaing, in practice, equitable access to the geodationary-satellite
orbit. With the Plans dlaying the concerns of developing countries, the long debate over
equitable access was temporarily put to rest by the late 1980s. But the dramatic increase
in demand for sadlite communication in the 1990s resulting from tdecommunicaions
liberdization, technologicad progress economic globdization, and the populaity of
satdlite televison, crested a new gtudion that once agan put developing countries & a
diginct disadvantage in  spectrum  access vis-avis ther developed counterparts,
prompting them to reopen the equitable access debate.

® BSSis more commonly known as direct broadcast satellite (DBS), which uses specialized satellites to
transmit television signals directly to homes equipped with very small antennas. Fixed service satellites are
general-purpose satellites that provide point-to-point communications for voice and data and distribute
radio and television signalsto broadcast stations and cable headends. In recent years, fixed service
satellites have al so been used for television broadcasts to homes.
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The renewed debate grew from a Colombian proposd’ to restore the principle of
equitable access to space by, inter dia giving priority daus in frequency assgnment
requests to countries tha have no satelite operations.  Although this proposd was
soundly rgected, it revived the issue of the time limit of sadlite frequency assgnments
a contention left unresolved from the origind equitable access debate.

Limiting the length of saelite assgnments has been consdered as a way to fadlitate
equitable access to space, gnce after expiration a frequency assgnment and the satellite's
orbita pogtion would be returned to the pool for other countries to use At WRC-03,
some Arab group naions and Iran proposed to fix a time limit of 20-30 years on satellite
assgnments, but “nationd” sysems could be exempted from this limit. The ensuing
debate, which took place on the night before the close of the conference, was one of the
most impassioned a WRC-03.

Snce the lagt debate on equitable access in the 1970s and 1980s, a number of developing
countries have edablished sadlite operations. They now share the same concerns as
developed countries. For any sadlite operator, the demand to abandon providing service
from a given orbitd pogtion after a number of years and to abruptly end a long-standing
savice, is unreasonable.  The impact is paticulaly acute in the case of Direct-to-Home
(DTH)® sadlite tdevison savice, where millions of customers could lose reception
overnight.  Consequently, & WRC-03 the time limit proposd was vehemently opposd
not only by devdoped countries, but dso by deveoping countries that operate sadlite
sydems induding Brazil, Mexico, South Africa, Argentingg and Chile  Bven use
countries such as those in the Caribbean took the floor to spesk agang stting any time
limit, aguing that it would add ingability to the dready fragile sadlite industry today,
and insecurity to sadlite sarvice for consumes.  The proposa to exempt “nationd”
sydems was citicized as imprecticd by Audrdia with support from other countries
“[The] discrimingtion between sub-regiond and nationd sadlite systems is a regulatory
nightmare. . . . This propostion is unworkable, unredidic, and doesn't help the people it
intends to help.”

The time limit proposa wes eventudly defested. To dleviate Arab countries and Iran’'s
concans, however, the conference declared tha frequency assgnments to saelite
s)/sten;s “shdl not be conddered perpetud,” and invited the ITU to continue to study this
issue.

The equable access debate aso took another form in WRC-03 discussons.  Through the
work of two previous WRCs in 1997 and 2000, the spectrum Fan for Broadcading-
Sadlite Savice (BSS) that govens Region 1 (Europe, Africa, the Midde East) and

" The Colombia proposal was submitted in response to Resolution 80: Due diligence in applying the
principles embodiesin the Constitution (Rev. WRC-2000).

8 DTH refersto satellite television service provided by fixed service satellites using unplanned bands. The
term is used to distinguish from satellite television service using the planned BSS bands.

® See Resol ution 4: Period of validity of frequency assignments to space stations using the geostationary -
satellite and other satellite orbits (Rev. WRC-03).
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Region 3 (Ada-Pacific) countries was revised, or replanned. By assuming the use of
digitd video trangmisson, the new Pan increases the number of satdlite tdevison
channes assgned to each country from five to 10 andog-equivdent channels in Region
1, and from four to 12 in Region 3. The daed intent of replanning was to meke nationd
BSS sysems more dtractive financidly through incressed cepacity. But replanning was
adso an atempt by developing countries in the Arab World and by Iran to sem the tide of
numerous filings from Wesen Europesn countries and others wanting to  modify
nationd BSS assgnments to creste regiond or sub-regiond sadlite tdevison systems
Such modifications, many of which were speculative or “peper” sadlites, have the effect
of draining potentia cgpacity from the BSS Plan.

The new R1 & 3 BSS Fan induded severd new regulatory provisons. However, some
of the provisons were chalenged by severa Arab countries and Iran after WRC-2000 as
unfarly benefiting devdoped countries  The proviSons in questions were Sections
41184120 of Appendix 30/30A of the Radio Regulations which contan the BSS
Plans Thexe provisons permitted modifications to the Region 1 & 3 BSS Fan to be
implemented without completing coordingtion with countries whose  untbult BSS
assignments could be affected. At WRC-03, Arab countries and Iran proposed to remove
these provisons, as they have the effect of alowing a country to force its way into an
orbitd locaion agang the wish of another. They dso proposed to diminate the practice
of "sadlite grouping," which dlows a country to file a group of different BSS system
desgns but leaves determination of which one will be implemented until a laer date
The grouping concept is manly used to provide flexibility for satelite operators, yet
Ardb countries and Iran damed that it could leed to the “monopolization” of the
Spectrum.

European countries vehemently opposed both proposds, but due to the politicd
sengtivity of the issues, they were forced to accept a compromise.  The conference
eventudly ruled tha a modified assgnment could no longer apply Sections 4.1.184.1.20
to force its way into an orbita location against an assgnment in the BSS Plan.’® On the
issue of sadlite grouping, WRC-03 ruled tha for exiging and dready planned BSS
sysems, a country is limited to filing up to five different desgns For new sysems, only
up to three designs can be submitted. These decisons are a defeat for European satellite
interests, as they effectively condran sadlite operaiors ability to exploit the planned
BSS frequency band. Less implementation of BSS neworks than would have been
expected under the old provisons should be expected, and an inefficient usage of thee
frequency bands will likely result.

The drong oppostion to European sadlite interests from Arab group countries and Iran
should not come as a surprise. Satdlite spectrum in the planned bands is the mogt
vauable politica cgpitd devdoping countries have in the ITU sysem. Both the BSS
goectrum and the time limit of sadlite frequency assgnment debates & WRC-03
reveded the willingness and &bility of developing countries, especidly Arab countries
and Iran, to flex ther muscles to protect their politicd cepitd. Yet, such exhibit of

19 These provisions can now only be applied against another already modified assignment.
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drength is ds0 a dgn of frudraion. This is because most sadlite tdlevison sarvices
today are provided not from planned BSS bands, whose national coverage requirements
and limited channd capacity have made them uneconomica to use, but fram unplanned
frequency bands dlocated to Fixed-Saelite Service (FSS), which ae not regulated in
teems of coverage area and number of channds As a reault, sadlite televison has
become a transnationd phenomenon. For many sadlite operators, the main attraction of
the BSS band is to complement the ongoing FSS operations by adding more capacity.
Indeed, some of the proposed regiond or sub-regiond BSS sysems ae to be combined
with exising DTH operations.  The lack of control over sadlite tdevison broadcagts has
greetly frusrated socidly conservetive countries, particulaly those in the Arab World
and Iran. This frudration led them to put up regulaory bariers to condran the use of
BSS spectrum.

[11. Rivalry between the U.S. and Europe

In radiocommunications, access to spectrum means access to the maket place
Consequently, spectrum negotiations a WRCs have become a component of internationa
economic competition. A second mgor dynamic & WRGCO03 and previous WRCs,
therefore, is the rivdry between Europe and the United States, the two biggest
tedlecommunications powers, over dlocaions that ae of subsantid commercid and
drategic interests.  This rivdry is often exhibited in the form of different regulatory
goproaches, with the U.S. preferring a light regulaory touch while Europe favors a
heavier regulatory hand. At WRC-03, the discussons of satdlite radionavigation service
(RNSS) and spectrum dlocations for wireless locd area networks (WLANs) a 5GHz are
two such exanples.

Spectrum for sadlite radionavigaion services has become coveted in the last few years
as a result of the enormous success of the Globd Podtioning Sysem (GPS), which was
developed by the U.S militay. The previous conference in 2000 had dlocaed additiond
frequency bands for RNSS™ in anticipation of the arival of new sysems manly Galileo,
the European proposed competitor to GPS. WRG2000 had adso st tentative sharing
conditions between RNSS and exiding radio savices in the bands. The man task for
WRC-03 was dmply to review and confirm these sharing conditions. But Europeans
unexpectedly brought a new proposd to the conference, seeking forma satdlite
coordination procedure contained in Artide 9 of ITU's Radio Reguldions for dl RNSS
systems and gpplying them retroectivdy as of WRC-2000. This new proposa greetly
upset Americans because, if accepted, it would give precedence to the Gdileo system,
which wasfiled & the ITU before the U.S. filed for the GPS upgrade.

The US has long preferred informa conaultation outsde the ITU to rexdlve inter-
operation problems between RNSS sysems  Europeans argued that coordingtion among
RNSS sysems should be formaized within the ITU sysem to provide a dear regulatory

! The newly allocated RNSS bands are 1164-1215 MHz, 1260-1300 MHz, 1559-1610 MHz, and 5010-
5030 MHz, which share with aeronautical navigation, radiodetermination, and radio astronomy services,
respectively.
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framework to ensure that all progpective RNSS systems can use the avalable spectrum
on an equitable bass. There are other oeculations as to why Europeans proposed formd
coordination procedure for RNSS.  Fird, the driking military and commercid success of
GPS has invited imitators not only from Europe but potentidly dso from China, Jgpan,
and India  Coordination would dlow Europeans to edtablish precedence over any other
newcomer.  Second, for military cooperation and commercid gpplication reasons, the
European Commisson, which underwrites the project together with the European Space
Agency, mandated that Gdileo be made compatible with GPS. This gives GPS a
ubgantid leverage in  brlaed negotiaions In previous compatibility medtings
European ne]gotiators for Gdileo repeatedly experienced “cold shoulders’ from ther U.S.
counterparts. By formdizing frequency-sharing rules in the ITU, Europeans could
atempt to reduce or even neutrdize the GPS leverage, meking Gdileo more of an equd

partner.

At WRC-03, Americans were adamantly agang goplying Artide 9 retroactivdy, but
were more receptive to gpplying it for a future date.  After long and intense negotiations,
a compromise was reached on the second to last busness day of the conference.
Coordingtion procedure will be applied prospectively to RNSS sysems filed after
January 1, 2005. To avoid coordinating with speculdive or “paper” sysems, a “reaness’
test was established to ensure that only viable RNSS systems will be coordinated.*?

In addition to RNSS, another incident of transatlantic regulatory dispute concerned the
dlocation of gpectrum a the 5 GHz range for wirdess locd area networks (WLANS).
This was aguebly the highest-profile agenda item for the conference due to the
popularity of the IEEE 802.11b dandard for WLAN that operaies in the 24 GHz band.
Many arports, hotels, coffee shops, resaurant chains, subways, and even city parks have
been equipped with 802.11b networks branded Wi-H, to provide high speed wirdess
Internet service. Because of the crowding of the 24 GHz band, the 5 GHz band is
anticipated to be the spectrum home for the next generation of WLAN, which will
provide higher speeds but with a shorter range.

WRC-03 was dated to dlocate a totd of 455 MHz of spectrum to WLAN in three sub-
bands of 5 GHz 51505250 MHz, 5250-5350 MHz, and 54705725 MHz!* Technicaly
speeking, international dlocations ae not necessaty for WLANS, which provide short-
range (< 100 m) communicaions and typicdly operae on an unlicensed or license-
exempt bass However, the WLAN indugry in Europe and the U.S. lobbied for such
dlocations in order to hamonize WLAN frequency use throughout the world, and to

20ne of the most difficult negotiation points involves whether the Public Regulated Service (PRS), one of
Galileo’ s proposed services to be used by police and security services, can overlap with the M-code, a
proposed new military signal for GPS. Americans consider such overlay unacceptable because the U.S.
military cannot jam Galileo signals without al'so jamming GPS signals. They have so far refused to talk to
Europeans on thisissue, delaying the conclusion of the bi-lateral talk indefinitely.
13 Thisisachieved by requiring anew applicant to provide proof of satellite procurement and launch
?greements, or evidence of guaranteed funding.

These bands were formally allocated to Mobile Service by WRC-03 with afootnote indicating that the
alocations were intended for the implementation of wireless access systems including radio local area
networks.
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legiimize unlicensed WLAN operdions in devdoping countries many of which are not
yet familiar with the concept of unlicensed or licensed-exempt radio services.

The U.S. and Europe both supported the alocations, but they differed on the mesasures to
protect exiding sarvices. The primary difference was whether to dlow outdoor use of
WLAN devices operding in the center band of 52505350 MHz. Outdoor use of
WLANS, especidly in rurd aress is a growing maket ssgment currently led by U.S
menufecture's.  The U.S. has an interest in promoting this market, and U.S. regulators
were dready committed to such outdoor use. An ITU agreement will dlow the U.S. to
dign domedtic reguldions with interngtiond ones.  The indudry will dso benefit from
economies of scde in chip desgn for outdoor WLAN devices Europe, on the other
hand, wanted to protect earth-senang sadlites operated by the European Space Agency.
Outdoor use in this band, which entalls higher power output from WLAN devices, could
potentidly interfere with such operations.

This became one of the most contentious discussons of the entire conference. After a
long sademae, a compromise findly emerged during the last week of the conference. To
placate European concerns of potentid interference, the conference ruled that the 5250-
5350 MHz band will be for “predominantly” indoor use. Outdoor use is not prohibited,
but mitigation techniques, such as Dynamic Frequency Sdection (DFS), a ligenbefore-
talk mechanism, and Transmit Power Control (TPC), are required to prevent interference.
Agreements on the other two sub-bands had been agreed upon prior to the conference. In
the 51505250 MHz ban, an indoor redriction will be imposed to protect Mobile-Satellite
Savice  For the 5470-5725 MHz band, outdoor use is permitted as long as mitigation
techniques are employed. Taken together, these decisons make available 355 of the 455
MHz dlocated a the Conference for outdoor use, providing a substantid boost to the
WLAN indugtry.

Both the WLAN and RNSS debates reflect the differences in regulatory approach
between the U.S and Europe in internationd spectrum management. The U.S. has
traditiondly prefered domedtic rules to international regulations, while Europe is more
comfortable with internationdl regulations.  However, regulatory gpproaches are only a
means to an end employed by countries and regions to advance commercid and politicd
objectives & WRCs, and as such, they are not set in done.  Europe and the U.S. are the
two higgest tdecommunications powers in the world and share many common interests
as far as gpectrum needs are concerned. Ther squabbles a& WRCs are about regulatory
styles, rather than the essence of regulaion, which they both want to be pro-technology
and conducive to economic efficdency. Developing countries, on the other hand, have a
fundamentdly different view of the role of radio regulaion. As will be seen in the next
section, developing countries often use ITU regulaions to put up baries for the
introduction of new technology in order to defend their interests.
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V. Radio Regulations out of Sync with Technology Trends

To be rdevant, WRCs have to meet the spectrum demands of the industry. By and large,
WRC-03 and its predecessors were responsve to the spectrum needs of emerging
technologies, such as WLAN, by readily meking spectrum avalable to them. However,
dl of thee new gpectrum needs were accommodated within the traditiond spectrum
management framework, which has remained essertidly unchanged for dmost a century.
This framework segments radio frequencies into vaious bands, each of which is
dlocaed to one or more wdl-defined radio services These savice ddinitions were
devdoped when cdear didinctions were apparent between radio services, and were
deployed to ease the complexity of spectrum management. But the traditiond, service-
defined framework is being cdled into question more and more as radio services and new
technologies increasingly converge.  Service convergence is most apparent in the satdlite
svices whae FSS neworks used for DTH tdevison savice ae  virtudly
indidinguishable from BSS neworks. At WRGCO03, the dlocation of Aeronaticd
Mobile-Sadlite Service (AMSS) and the authorization of earth dtations to operate aboard
vesds (ESV) bedt illudrate the increesing disconnect of ITU's Radio Regulaions with
mgjor trends in technology development.

To fadlitate high speed Internet access aboad commercid and  noncommercid
arplanes WRC-03 was dated to dlocae the 14-145 GHz band for AMSS. The man
proponert of the dlocation is the Boeng Corporation, whose Connexion by Boeing
project ams to use exiding FSS sadlites to provide high-speed Internet and related
services aboard arcraft’® Most countries and regions were in favor of the dlocation.
Yet, the item encountered harsh resstance from Arab group countries, particularly Syria,
and Iran who cited regulaory irregularity to sdl the discusson at WRC-03,

Connexion by Boeing operaes as a sarvice provider and leases trangponders from
commercid FSS operators for its arborne Internet service. Such an arrangement is not in
drict accordance with the Radio Regulations. In principle, FSS space daions can only
communicate with eath ddions that ae located a fixed points on the ground.
Connexion by Boeing's eath dations, however, ae mounted on fast-moving arplanes.
The “misusg’ of FSS satdlites for mobile service was the bass for Arab countries and
Iran's oppogtion.  But Connexion by Boeing is hadly the firs provider to lease FSS
transponders for mobile sarvices In 1985, OMITRAC began leasing FSS trangponders
to provide trucking fleet control servicer Such savice is now commonplace in many
pats of the world. In industry practice, a tranamitter dation of one service category
oftentimes has to communicate with recaver dations of a different category. For
exanple, in rurd aess mobile ddions ae often used as fixed access to the
communication infragtructure.  In the padt, the ITU turned a blind eye to the mixing of
service categories between the tranamitter and the recaiver, but the AMSS dlocation
brought the issue to the fore, forcing the internaiond tdecommunications community to
face up to this regulatory incongstency.

15 Connexion by Boeing is schedul ed to begin service in early 2004 in heavily trafficked Northern
hemisphere trans-oceanic and trans-continental routes, with expansion to routes covering Mexico, Central
America, the Caribbean and South Americain mid-2005.
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At WRC-03, the debae on AMSS dlocation was long and aduous  After many
unfruitful meetings, a solution was findly reached near the end of the conference. To
satisfy Arab countries and Iran’s demands, two safeguard measures were taken. One is a
commitment by any AMSS provider that the characteridtics of an arcraft earth dation are
within the characteridics of a typicd FSS earth daion published by the ITU. The other
is to impose additiond technicd limits on AMSS, which has a secondary deus in the 14-
145 GHz band, above and beyond its obligations to protect primary services in the band.
These measures add technicd condraints to Connexion by Boeing and ae likdy to
increase the complexity of its operations.

Eath dations on board vessels (ESVS) provide yet another example of indudry practices
not in sync with Radio Regulaions. The purpose of the ESV agenda item was to provide
an international regulatory framework for the operaion of sadlite eath Sations on
moving ships  Such ships can be commercid cruise ships or military vessds  Satdlite
communications for seargoing vessdls have exised for dmost three decades, but they are
for narrowband voice and daa sarvices Only in the last decade has it become practicd
for vessds to cary vey smdl goeture terminds (VSATS), commonly ussd by lage
corporations with fa-flung operations, for broadband and video communicaions.
However, the use of VSAT, a pat of FixedSadlite Savice, on moving vessds is not
compdible with the Radio Regulaions'® In 1997, the U.S. initiated the call for revising
the Radio Regulations to legitimize such use. The term “earth gation on board vessds’
(ESV) was coined for this debae to didinguish from traditiond shipboard sadlite
communications, which are regulaed as “Maitime Mobile-Satellite Service® (MMSS).
While ESVs typicdly leese trangponders from exising FSS operators, MMSS is provided
exdusvey from desgnaed mobile-service satdlites, operated by entities such as the
INnmarsat.

Mog countries and regions were amendble to meking such an exception for ESV,
provided that sufficient protection would be given to exising sarvices sharing the bands
Arab group countries and Iran, again dting regulaiory incondstency, opposed the
authorization. They indgted that as long as the ship is a moving plaform, ESV mugt be
reguladed as a mobile sarvicew They dso fought vehemently againgt technicd provisons
that would dlow ships to cary eath dations with antennas smdler than 1.2 meters.
Snce a gndler antenna would dlow more vessds to cary ESVs it would potentialy
leed to more interference to communications systems on land.

Despite numerous formad mestings and private conaultations, Arab group countries held
out their pogtions till the very end. However, they were outnumbered by countries thet
supported ESV. As a lagt resort, Arab countries excluded themsdves from the find
decison of the conference that approved ESVs to communicate with FSS saellites!’

16 Prior to WRC-03, ESVs operated under Article 4.4 of the Radio Regulations, which allows
communications systems not recognized by I TU regulations to operate on a non-interference basis without
any protection.

7 1n 18 Arab countries, ESV will be regulated as MM SS on a secondary basisin both C-and Ku band. Iran
did not exempt itself from the conference decisions on ESV.
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Ships are dlowed to carry antennas as smdl as 60 cm (in the Ku band only), as long as
they do not creete greater interference than that caused by larger antennas.

Undelying Arab oountries and Iran's objections to AMSS dlocaion and ESV
authorizetion is a perceved threst to a country’s sovereign control of communications
near and over its teritories snce the locd government cannot shut down such foreign-
owned operations. This fear led to ther hardHine podtions buttressed by an “orthodox”
interpretetion of the Radio Regulations  Ther orthodox approach to regulaion turned
AMSS and ESV debaes into ‘theologicd” discussons of the Radio Reguldions  Such
debates, however, deflect the red issue  The issue implicit in the AMSS and ESV
debates is this As technology development accderates due to digtization and
convergence, the technology gap between developed and developing countries widens
precipitoudy. In this context, the old guard's defense of the Radio Regulaions is not just
a benign effort to mantan the integrity of 1TU regulaions but an atempt to dow down
the progress of technology.

Sill, hints of fundamentd change to the Radio Regulaions were present & WRC-03.
The conference passed a resolution to sudy Ultrawideéband (UWB), a wirdess
technology for trangmitting large amounts of digitd daa over a wide spectrum of
frequency bands with very low power for a short digance. Because it spans many bands,
UWB cdls into question the traditiond, servicedefined gpectrum management
framework. WRC-03 passed another resolution that directly chdlenges the assumption
that segregating bands for different radio services is the bet way to achieve spectrum
efficency. Entitted “Options to improve the internationd spectrum  regulatory
framework,”'® this resolution cites the convergence of radio technologies, other emerging
technologies that dlow for flexible use of the spectrum, and spectrum management
reform under condderation by some countries, as reasons why it is timey for the ITU to
examine the effectiveness of the current Radio Reguldions and to identify ways for
improvements.

One of the mog touted emerging technologies is software-defined radio (SDR), which
can be modified dynamicdly to operate with widdy varying technica parameters, such
as modulaion, occupied bandwidth, and frequency. A newly formed topic within SDR is
cognitive radio that “employs modd-based reasoning and at leest a chess-program leve
of sophisication in using, planning, and credting radio etiquettes”’®  These technologies
have built-in mechanians fa mitigating interference, dlowing grester pectrum  sharing.
A flexible regulaory approach is required to take full advantege of such emerging
technologies. Some advanced countries, induding the U.S, ae conddering mechaniams
other than band dlocation to accommodate frequency-agile and interferencetolerant
technologies to dlow for more efficient use of the radio spectrum.

If the devdopment of radio technology is to continue without hindrance, the internationd
framework for spectrum management must be examined to ensure that it is the mogt

18 See Resolution 951 (WRC-03).
19 See Software Radio - Cognitive Radio, Wireless Architectures for the 21st Century, at
http://ourworld.compuser ve.com/homepagesjmitola/ (last visited January 29, 2004)
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auitable framework.  However, inetia will meke any fundamentad changes to ITU
gpectrum management framework difficult, if not impossble  This inertia aises from the
large quantity of inddled equipment and entrenched nationd regulations that are based
on exiging Radio Regulaions. Yet, if the ITU is to reman redevant, fundamenta
changes to its gpectrum management framework are inevitable.

V1. Concluson

WRC-03 will be remembeed as more than a rodine radio spectrum dlocation
conference.  The conference marked the extenson of broadband wirdess networks from
office gpaces to public places, and from the ground to the ar and the ocean. It is ds0
noteble for the growth and maturation of the regiondization trends in negotigions
Further, this conference provides a window to underganding the tensons in
contemporary  internationd  spectrum  policy-making.  The tendons came from three
sources. (1) equitable access to gpace; (2) spectrum access as a component of
internationd  economic competition; and (3) potentid paradigm  shift in goectrum
management.

The origind BSS and FSS Pans formed in the 1970s and 1980s crested an accepteble
baance between developed and developing countries in terms of access to spectrum and
orbitd resources. In the view of some developing countries, however, this baance has
shifted in favor of developed countries in recent years as the demand for sadlite
communications rose dramdicdly. The proposd for a time limit for satelite assgnments
and more dringent regulaions for usng BSS spectrum a& WRGO03 are atempts by
developing countries to restore the baance.

With an emphass on meeting industry’s need for spectrum, WRCs have become a batle
gound for technology supremacy and  economic  compeitiveness  among
telecommunicetions powers. At this conference, the high economic and drategic Stakes
of gpectrum diplomecy is best illugtrated by the rivary between the U.S. and Europe over
WLAN dlocations and RNSS regulions.

The convergence of radio services and technologies in the past decade has chdlenged
ITUs rigid defintions of radio sarvices  Emeging technologies such as software-
defined radio and cognitive radio portend a paradigm shift in gpectrum management, and
cdl into quesion ITU’s radio regulaion framework. Ye, any discusson of change will
be agonizing, and will inevitably drain the reaions between developed and deveoping
countries as they hold fundamentdly different views of radio regulation.
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