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- Research background

GSM bands’ Refarming in Europe

e Evolution of the spectrum management model towards a
more flexible approach

e Technical and economical advantages of the release of these
frequencies bands

e Piihlir nnliciec adnnted (ar craoncidered) in 7 coilintriec nf the

European Union:

GSM bands’ Refarming
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Research suidelines
e Analyze public policies and its impact in competition

(Spectrum distribution, assignment mechanisms, ex-ante

measures, etc)

Gini coefficient: 1800MHz frequency band
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echno-economic analysis abou
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Joint Project
e UPM- State Secretariat for Telecommunication and the
Information Society (SETSI)
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POLITECNICA
Objetive
e Assessment of the benefits of introducing a HSDPA carrier at 900
MHz in Spain

 Based on Ofcom’s Model and the LRIC model used by the French
NRA, ARCEP, to determine the mobile call termination prices, to
determine cost savings of the usage of 3G technologies in GSM bands

e (Calculate de number of base transceiver station (BTS)
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General assumntions

e Payback period 20 years (2008-2027)
e NPV with a rate of return of 11,5%

e |tis estimated an increase of traffic in mobile network till
2015, then the traffic is maintained

e Access network and core network associated costs are
estimated-> savings derive from access network

Populatio User Demand Average volume
n density density X downloaded per i o
perkm’ perkm’ l SCeNAios o er day Econimic benefits:

Dense

o 25.000 10.243 Low 1MB/user/day
Urban 10.000 4.097 Base 10MB/user/day
Suburban 1.000 410 )
High 30MB/user/day
Rural 450 184
G o .
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=2100 MHz UMTS / HSDPA deployment costs

_ (900 MHz UMTS/ HSDPAdeployment costs — 2100 MHz
+ cost of releasin g 900 MHz band of GSM services
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Figure 1 Site density for different demand levels for UMTS
networks with different numbers of carriers and frequencies
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Results

 Asit can be observed, the savings
achieved in the lower level of demand
(coverage limited networks) .
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Figure 3 Savings on the site number provides by the introduction
of a HSDPA carrier at 900MHz in an UMTS2100 network for
different quality of services parameters
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Figure 4 Cost savings for the roll-out of a UMTS900 instead of a
UMTS2100 in the greenfield scenario

* However, these savings decrease
as the traffic demands increase.

Source: Antolin Moral, Arturo Vergara, Jorge Pérez and
Catalina Ovando. Assessment of the benefits of
introducing a HSDPA carrier at 900 MHz

In review process at IEEE GLOBECOM 2010
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Developing a Cost Model to determine economic benefits of

LTE in Digital Dividend

General Objetive
* Analyze the network rollout costs of LTE mobile networks and
quality of services (indoor coverage, bit rate achieved in the
edge of cells, etc.) in 800 MHz bands’

Specific objectives
 To develop a (techno-economic) tool that could be useful for

determine economic viability of LTE in 800 MHz band

 Analyze regulatory issues that could lead from the techno-
economic analysis
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Methodology

e Based on Ofcom’s Model and the LRIC model
used by the French ANR, ARCEP, to determine
the mobile call termination prices

Applications:

-What is the
Adapting the spectrum value?

model for LTE Evaluating LTE in

Digital dividend -Viability of
band investment Vs
Time (and
market’s
demand)

technical
parameters
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Papers

e  (Catalina Ovando, Antolin Moral, Jorge Pérez (2010). El refarming de las bandas GSM en Europa. ACHIET.
Vol. 121, 10-26.

*  Jorge Pérez, Antolin Moral, M2 Catalina Ovando. (2009) Claves y retos de la gestion del espectro.
Regulatory and Economic Policy in Telecommunications. Vol. 2. Ed: Gabinete de Estudios de Economia de
la Regulacion (GEER) Direccidn de Politica Regulatoria Telefénica Espaina. March 2009. Madrid, Espaiia.

e Catalina Ovando, Antolin Moral, Jorge Pérez. (2009) GSM Band’s Refarming Public Policy Review. 48th
FITCE Congress — The Forum of ICT Professionals. Prague, (Czech Republic).

* Jorge Pérez, Catalina Ovando. (2008) El “refarming” de las bandas de servicios mdviles en Espaiia. Bit.
Vol. 170 Ed: COIT-AETIC, 63-64.

In Review Process:

*  Antolin Moral, Arturo Vergara, Jorge Pérez and Catalina Ovando. Assesment of the benefits of introducing
a HSDPA carrier at 900 MHz

Congress: IEEE GLOBECOM 2010

*  Antolin Moral, Jorge Pérez Arturo, Vergara and Catalina Ovando. A model to estimate the cost of partial
clearance of spectrum in the 900 MHz band.

Congress: 21st Annual IEEE International Symposium on Personal, Indoor and Mobile Radio Communications
(PIMRC 2010)

*  Antolin Moral, Arturo Vergara, Jorge Pérez and Catalina Ovando. The refarming of the GSM bands: is it
possible to find best practices from experience already accumulated?

Congress: 2010 European Regional Conference of the Telecommunications Society
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Thank you
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