Cognitive radio systems for efficient sharing
of TV white spaces in European Context

Policies to enable secondary spectrum trading of White Spaces
and online spectrum broker demonstration

Paulo Marques — Instituto de Telecomunicac¢des, Portugal
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» After the digital switch over, not all channels from 470 MHz to
790 MHz are occupied at each location. This locally unused
channels are called TV White Spaces (TVWS).

» How to transform the TV White Spaces into social benefits and
economic growth ?
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C O G'EU: Why TVWS are so valuable ?

LT

» TVWS are quite stable because terrestrial broadcasting is planned
around relatively inflexible ' high power - high tower’ distribution
networks.

» Strong interest by Mobile Communication Network operators to lower
frequencies, as network rollouts costs are dramatically lower.
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C O GEEU:

» The main objective of the COGEU project is to design, implement and
demonstrate enabling technologies to allow an efficient use of TVWS
in Europe.

> Define new methodologies for TVWS equipment certification and
compliance addressing coexistence with the DVB-T European
standard.

> To investigate innovative business models for TVWS exploitation

based on spectrum commons and secondary market regimes, to increase
spectrum utilization enabling innovative wireless services.
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cCoO GEU COGEU hybrid model

» Currently, only unlicensed access to TVWS is envisage - allowed
by some regulators.

» In COGEU model, the regulatory bodies assign TVWS for
unlicensed access in given areas (free). The remaining TVWS can
be traded in a secondary spectrum market trough a spectrum
broker.

» COGEU investigates an extension of this regulatory regime and

proposes a secondary spectrum market of TVWS that can
leverage the value of these underutilized bands.
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C O G-EU- COGEU hybrid model
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New business models — Broadcasters in the

C O G-EU: .
value chain

—_—— e e e ——————_———_—_——_———E——_——_—_—_——_————— e — o,

| Regulatory i
| Supervision Broadcaster |
i or Regulator :
5 N T i
| | Geolocation | | i
i Database Broker |
: Manager (3rd entity) i
i (Tvws) | ¢ =~ |
S s Te el Vs

Secondary Secondary

User buyer User seller

| :information S : TVWS spectrum

2007 - 2013






CO G{Iél]} TV White Spaces policies to enable efﬂugnt
spectrum sharing

» COGEU model proposes a secondary market of TVWS which is beyond
current proposals from regulators: Unlicensed and Low power.

» COGEU uses 3 regulatory tools fo create an ecosystem for TVWS
secondary trading in Europe: Geographic interleaved awards, Band
Managers and Simplified spectrum leasing.

COGEU

Tim Forde, “A TV Whitespace Trading Ecosystem for Cognitive Radios”, COGEU Workshop, 10 Nov. 2011, Munich
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TV White Spaces policies to enable efficient

C O G'EU: .

spectrum sharing

» The basic premise of COGEU approach is that National Regulatory

Authorities (NRAs) should license flexible geographic interleaved

awards to Primary TVWS users/licensees, i.e. the holder of a geographic
interleaved award (or TVWS license).

» This Primary TVWS licensee could operate as a Band Manager of its own
spectrum (COGEU broker). It would have the right, and associated
responsibilities, fo lease its spectrum to third-parties (secondary users)
without recourse to the NRA allowing an automatic spectrum trading
process.

Slow Fast (real-time)
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CO G{fEl]} TV White Spaces policies to enable efﬂugnt
spectrum sharing

> Simplified spectrum Leasing which detaches the NRA (National
Regulatory Authority) from involvement in the execution of every single

trade should be brought forward.

National
Regulatory
1. NRA licenses Authority
X. X pays NRA (NRA)

the licence fee

2. X and Y agree to transfer
spectrum (in a lease). Y pays X.

Original licensee y Lessor
>

(X) (Y)
Primary TVWS Secondary TVWS

Band Manager — COGEU broker
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CO G{éfl} TV White Spaces policies to enable eff|C|_ent
spectrum sharing

» COGEU recommends that the regulators will not supply the sensitive
data concerning broadcast transmitter parameters. Therefore, the
regulator would convert the incumbent's data (confidential raw data)
into a list of allowed frequencies and associated transmit powers by
performing TVWS calculations.

- Involvement of regulators in the population of the database limits
the over-conservative calculation or over-estimation of TVWS.

- As the choice of parameters heavily influences the results (maximum
transmit power and amount of TVWS) regulators and policy makers
have to fix parameters to have a solid basis for calculations.

» For the geo-location database, it will be desirable to have European
standardised protocols/languages to access the database and format of
data within it.

» Cross-border issues have to be considered in the specification of the

database.
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coO GEU COGEU policies for PMSE protection

» COGEU recommends that Europe implements "safe harbor” channels for
the exclusive PMSE usage, i.e., number of TVWS channels for reserved
PMSE usage only in which no TVWS devices would be permitted. Within
this scenario sensing is not necessary because primary users (PMSE,
DVB-T) are protected by the geo-location database.

» The "safe harbor” bands are flexible and it may change from country to
country. The reallocation to "safe harbor” channels of PMSEs will allow a
secondary market of clean TVWS providing services with high QoS
requirements.
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C O G'EU: COGEU policies for PMSE protection

LT

» Professional PMSE applications which location\time can be
predicted in advance can be protected by a PMSE booking system
as demonstrated by COGEU (available online).
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CoO G{éfl} COGEU polices for TV Whlte.S_pac_:es
certification

> All devices and entities that are to use the geo-location database need
to be accredited by an authority, ensuring that, protocols and
restraints/constraints are implemented and are available on any WSD
device, to complying with the database instructions and limitations.

» COGEU supports the EC position that the essential requirement of the
R&TTE Directive fully applies to CR devices and they do not need to be
amended.

- Therefore most of the test procedure and relevant measures aiming
at ensuring the compliance at different stages of the CR device
functioning should be included in harmonised standards (ETSI).
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Measurements campaign in Munich
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C O G-EU- Coexistence testbed
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. COGnitive radio systems for efficient sharing
C O GEU; of TV white spaces in EUropean context
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Combination of PMSE sensing with database
access
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C O G'EU: Combination of PMSE sensing with database
e access
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C O G'EU: Spectrum shaping
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TVWS trials in Munich — June 2012
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C O G:EU:

www.ict-cogeu.eu

* * *
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Take a look at COGEU initial demos!

Click here to test the COGEU TVWS geo-location

database and online spectrum broker!
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team, invited speakers
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as to wvalidate COGEUs
views and approaches
about an efficient use of
TV white spaces in
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WHITE SPACES DATABASE

NEXT EXIT N

Paulo Marques — Instituto de Telecomunica¢des, Portugal
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