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An important regulatory starting pointAn important regulatory starting point

BuildBuild BuyBuyInterconnectionInterconnection

CoCo‐‐locationlocation

Leased linesLeased lines

Infrastructure SharingInfrastructure Sharing

LicensingLicensing

OwnershipOwnership
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NeedNeed

Infrastructure Infrastructure 
SharingSharing
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Why encourage infrastructure sharing?Why encourage infrastructure sharing?

Infrastructure 
Environment protection

etc.

Choice 
Easy entry

Better quality

Quick roll out 
Serving underserved areas

Affordable tariffs

Encourage  Encourage  
competitioncompetition

Optimize Optimize 
ResourcesResources

Universal 
access
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But infrastructure sharing happens But infrastructure sharing happens 
even when not mandated foreven when not mandated for

Saving costs and investments (Saving costs and investments (capexcapex, , opexopex etc.)etc.)

Increased coverage (roaming, areas with site Increased coverage (roaming, areas with site 
access restrictions, etc.)access restrictions, etc.)

New service areas (Infra sharing business, Service New service areas (Infra sharing business, Service 
based businesses, Emergency communication)based businesses, Emergency communication)
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If everything is good, why is If everything is good, why is 
infrastructure sharing a regulatory issue?infrastructure sharing a regulatory issue?

Cases where existing network seen as a Cases where existing network seen as a 
service differentiatorservice differentiator

Market dominance or build up of Market dominance or build up of 
significant market powersignificant market power

Adverse impact on the principle of Non Adverse impact on the principle of Non 
Discrimination (terms & conditions)Discrimination (terms & conditions)

e.g. Indiae.g. India

e.g. Australiae.g. Australia

e.g. New Zealande.g. New Zealand
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ScopeScope

Infrastructure Infrastructure 
SharingSharing
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Active SharingActive Sharing

Passive SharingPassive Sharing

What can be shared?What can be shared?
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Passive SharingPassive Sharing

DuctsDucts

TrenchesTrenches

SiteSite
MastsMasts
CablesCables
DuctsDucts

SplittersSplitters
SheltersShelters

GeneratorsGenerators
AirAir‐‐conditioning equipmentconditioning equipment
Diesel electric generatorDiesel electric generator

BatteryBattery
Electrical supplyElectrical supply

Technical premisesTechnical premises
Easements, ducts and pylonsEasements, ducts and pylons
Broadcasting InfrastructureBroadcasting Infrastructure

Mobile siteMobile site
Source: Source: TRAI Consultation Paper on Infrastructure Sharing,

Source: Source: Jim Forster, ITU and ARCEP

Source: Source: Jim Forster, ITU and ARCEP

Non Non 
Exhaustive Exhaustive 

ListList
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Active SharingActive Sharing

MobileMobile

FibreFibre

CopperCopper

Source: Source: Jim Forster, ITU and ARCEP

RAN & Core Network RAN & Core Network 
SpectrumSpectrum
RoamingRoaming

Full Unbundled Local LoopFull Unbundled Local Loop
Unbundled Sub LoopUnbundled Sub Loop

BitstreamBitstream

FibreFibre SharingSharing
Wavelength SharingWavelength Sharing

BitstreamBitstream
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UMTS RAN‐sharing: full RAN sharing

Mobile sharing examples
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Country Operators (Examples) Details 

U.K. Orange and Vodafone
2G and 3G Networks including RAN. U.K. Sharing 
agreement expected to reduce capital and operating costs 
by 20 to 30 percent.

Spain Orange and Vodafone
3G RAN Sharing for rural areas. Agreement expected to 
reduce the number of sites by 40%.

United States AT&T and Cingular
GPRS and Edge. US Approach in general has been to avoid 
intervening in voluntary infrastructure sharing agreements

India Many operators
Voluntary agreements specially in passive sharing; In case 
of towers funded through USO, it is mandatory

International PracticesInternational Practices
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Country Operators Details of Sharing agreement Regulatory position

Australia Telstra and H3G

Commercially negotiated 3G site and RAN sharing.Telstra
purchased 50% ownership of H3G network assets.
3GIS, an administrative group, was established to own and 
operate H3G’s existing RAN and funds future network roll‐
out plans as agreed with Telstra and H3G.

Regulator approved sharing of 3G RAN.

Germany T‐mobile and 02
Site sharing of 3G networks. 02 uses T‐mobile network for 
national roaming.

Site sharing permitted as it encourages 
faster roll‐out and It does not restrict 
competition as is limited to basic 
infrastructure.
National roaming exempted from 
competition rules.

Netherlands

Albert Heijn on KPN, 
Debitel on KPN and 
Vodafone, Hema on 
KPN, Scarlet on 
Orange, UPC on 
Orange, Versatel on 
KPN,Tele2 on KP, T‐
mobile and Orange

Commercial MVNO agreements; Co‐operation in building 
UMTS infrastructure (estimated to have saved the 
companies up to $785 million each)

OPTA does not regulate MVNO agreements 
directly.
NMa and OPTA allowed collaboration in the 
construction of UMTS network components 
on the condition competition existed 
between each party.

Sweden All licensed operators 
There are five operators, four of whom have formed two 
separate consortiums of two operators each. Each 
consortium has built out a joint network.

Regulator permitted this level of sharing, 
but required each operator to maintain 
30% of its network separately.

International Practices (contInternational Practices (cont’’d)d)
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Convergence:
From end‐users to Information Society

Computer …….

Telephone …….

Television …….

InventionInvention ImprovisationImprovisation

DigitalizationDigitalization

ConvergenceConvergence

The innovation continues The innovation continues …………....
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Commerce

Broadband Infrastructure

EducationHealthGovernance

Security

End Users 
(including persons with disabilities & ageing population)

Capacity 
Building

Broadcasting
Digital TV

Infrastructure Sharing & Convergence

Ensuring 
secure 

ubiquitous 
network

Enabling 
environment 

fostering 
innovation 

New 
services and 

servicing 
methods

End user 
accessibility 

and 
affordability

Upgrading 
skills

Policies, Legislations and Regulations
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Broadband network sharing examples

Several Public InitiativesSeveral Public Initiatives

City of Amsterdam
Stokab: Sweden

Vienna

National Broadband Network InitiativesNational Broadband Network Initiatives

Australia
Malaysia

New Zealand
United States

Broadcasting Network
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Sharing in Fixed Service examples‐I

Collocation
Connection

24‐hour access
Security

Quality of service

Mid‐Atlantic Broadband Cooperative, United States

Source: Source: Mid‐Atlantic Broadband Cooperative.
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TypesTypes

Full Unbundled Local LoopFull Unbundled Local Loop
Unbundled Sub LoopUnbundled Sub Loop

BitstreamBitstream

ApproachesApproaches

MandatedMandated
EncouragedEncouraged

Left to market forcesLeft to market forces

Sharing in Fixed Service examples ‐ II
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Spectrum sharing need and paths

Creating new, secondary 
market mechanisms

Using administrative methods, 
including in‐band sharing

Encouraging use of low‐power radios or 
advanced radio technologies

Adopting unlicensed or 
spectrum “commons” approaches

DemandDemand

AdministrativeAdministrative
Process Process 

Technical Technical 
IssuesIssues
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International Sharing

International International 
gatewaygateway

Submarine Submarine 
Cable Cable 

Satellite Satellite 
NetworksNetworks
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International gateway sharing

More More 
CompetitionCompetition

Lower Lower 
Tariffs Tariffs 

New New 
ServicesServices

Percentage of ITU Member States that Percentage of ITU Member States that 
have liberalized IGW marketshave liberalized IGW markets

Note: This figure reflects what is legally permissible.
Source: ITU World Telecommunication Regulatory database.
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Submarine cable sharing ‐ example

EASSyEASSy
East Africa Submarine Cable SystemEast Africa Submarine Cable System 10,000km  submarine  fibre‐optic  cable 

system

3.84Tbps, 2 fibre‐pair configuration

Connecting South Africa with Sudan via 
landing  points  in  Mozambique, 
Madagascar,  the  Comoros,  Tanzania, 
Kenya, Somalia and Djibouti

Owned and operated by a group of 16 
African  (92%)  and  international  (8%) 
telecommunications  operators  and 
service providers.Service launched 30Service launched 30thth July 2010July 2010

Source: Source: http://www.eassy.org/index‐2.html

http://www.eassy.org/index-2.html
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Satellite network sharing examples

INTELSATINTELSAT

INMARSATINMARSAT

IRIDIUMIRIDIUM
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Policy Policy 
&&

RegulationRegulation

Infrastructure Infrastructure 
SharingSharing
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Infrastructure sharing and regulation

Optimizing infrastructure sharing benefits: A challengeOptimizing infrastructure sharing benefits: A challenge
Too LittleToo Little Too MuchToo Much

High costHigh cost

EnvironmentalEnvironmental
concernconcern

Dominance effectDominance effect

Infrastructure based Infrastructure based 
competitioncompetition

Cost savingCost saving
Service coverageService coverage
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Infrastructure sharing and regulation

Passive sharingPassive sharing

In general
encouraged, 

incentivized, or
mandated

Active Sharing

Varied response
Regulatory concerns
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Means to control dominance

Accounting separationAccounting separation

Wholesale price controlsWholesale price controls

ExEx‐‐post post competition lawcompetition law

NonNon‐‐discrimination rulesdiscrimination rules

Equivalence of InputEquivalence of Input

Virtual SeparationVirtual Separation

Monitoring & Monitoring & 
effective enforcementeffective enforcement

Structural SeparationStructural Separation

Legal SeparationLegal Separation

Functional SeparationFunctional Separation
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Curtailing effects of dominance

Passive sharingPassive sharing

In general
encouraged, 

incentivized, or
mandated

Active Sharing

Varied response
Regulatory concerns

AustraliaAustralia
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BestBest‐‐practice guidelines on sharingpractice guidelines on sharing

“The guidelines
emphasized “promoting an enabling environment”
for sharing by enacting an appropriate regulatory 
framework and establishing competition and 

investment incentives.”
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Reasonable terms and conditions – Infrastructure‐sharing terms 
should not impose price or non‐price discrimination;

Pricing – Pricing for shared facilities or network elements should 
provide the right economic signals to help market players
make the right “build‐or‐buy” decisions;

Efficient use of resources – Non‐replicable facilities such as towers, 
ducts, and rights‐of‐way can be shared for optimal use;

Scarce resources – As a scarce resource, radio spectrum can be 
shared, as long as harmful interference is controlled;

BestBest‐‐practice guidelines Ipractice guidelines I
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Dispute‐resolution mechanisms – Regulators recognize the need to 
explore alternative dispute‐resolution mechanisms, and to introduce 
necessary enforcement tools;

Universal access – With proper incentives, infrastructure sharing can 
be used to support regulators’ universal access goals, particularly in 
rural or underserved areas;

Sharing with other market players and industries – Infrastructure 
sharing need not be limited to telecommunication or ICT sector 
players, it can also embrace other industries with viable assets, 
including utilities (i.e., gas, electricity, water, etc.);

Sharing of regulatory practices – Regional organizations have a role 
to play in exchanging information and harmonizing
regulatory practices related to sharing.

BestBest‐‐practice guidelines IIpractice guidelines II
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BestBest‐‐practice guidelines IIIpractice guidelines III

Licensing – Regulators can consider licensing market players that 
seek to provide only network operation and/or wholesale
capacity to retail service providers;

Conditions for sharing and interconnection – Regulators recognize 
that neutral, fair, and transparent interconnection rules are needed 
to promote infrastructure sharing;

Establishing an infrastructure‐sharing one‐stop‐shop – This would 
facilitate coordination of access and sharing among all
telecommunication service providers, and among operators and 
other utilities;

Improving transparency and information sharing – Market players 
need to know what is available for sharing, and terms and
conditions should be clearly established;
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ITU : ITU : http://www.itu.inthttp://www.itu.int

ITU Asia Pacific : http://www.itu.int/ITUITU Asia Pacific : http://www.itu.int/ITU‐‐D/asp/CMS/index.aspD/asp/CMS/index.asp
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