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e Softwa

System ( izing the
impact of t technologies
on radio spectr adopted

Resolution 956 whic atory measures and
their relevance to enable the introduction of software-
defined radio and cognitive radio systems” and the
subject was under Agenda item 1.19 of WRC-12.

APT Wireless Group (AWG) established a Task Group
on CRS & SDR (TG-CRS & SDR) in April 2009 to facilitate
the study on software-defined radio and cognitive
radio systems in the Asia Pacific Region.



The proved
TaWAY)

— To share t
of SDR and C , Standard
Development Org nt organisations.

— To exchange views on the studies of SDR and CRS undertaken by APT
members.

— To consider and prepare, as appropriate, APT Recommendations on
frequency bands for the use of SDR&CRS technologies in Asia-Pacific
countries.

— To prepare APT Report(s) on technologies and regulatory implications
associated with SDR & CRS, application scenarios, impacts on existing
radio services and guidelines to the administrations on introducing
SDR & CRS.

the development



The P oved in

— Report(s) on -Pacific countries.
The report(s) can i
» Status of SDR and/or CRS on the aspects such as key techniques,

development, regulation and possible spectrum use.
e Deployment examples of SDR and CRS

— Report(s) on applications, deployment scenarios, key techniques and
system characteristics, frequency implications for SDR and/or CRS

— As appropriate, Recommendations/Report on possible harmonized
frequency arrangement(s) for certain applications using CRS
technologies in Asia-Pacific countries.

— Other aspects



e Shari
develo
Parties an
Organizations (S

Working

* Finalizing a questionnaire report on CRS & SDR
in the AWG-12 meeting (AWG-12/0UT-07)

 |nitializing and developing a new study report
on deployment scenarios and associated
technologies






e The cont

WES

of Referen nable the

AWG to have rrent stage of
CRS and SDR imple pment or relevant
topics concerned in the region, more than eleven questions
were made in this questionnaire

 The feedback or answers from administrations are being

collected and analyzed as a basis for the further study on
CRS and SDR within APT region



e According lia, Brunei,
China, Indon pore)
responded the ude and the
relevant research a eir country

e The administrations attitu e information such as

— If there is any research and development on CRS & SDR related topics in their
country

— they believe the CRS will be a technology to improve the spectrum efficiency or
not

— the possible applications or scenarios for the improvement of the spectrum
efficiency by implementing CRS and SDR

— the time is needed for commercial deployment of CRS

— consideration on the possible frequency band(s) for the systems or services
implementing CRS

— main issues or challenges in face of the CRS&SDR deployment from the
technical and regulatory perspective respectively, etc.



Considering S, with
regard the ans a relatively
mature technolog ully deployed
APT administrations also s that CRS technology

could be treated as an evolving and promising technology to
improve spectrum efficiency and may see commercial
deployment in ten years, meanwhile relevant studies is
carried on in their countries respectively

CRS still needs to face some challenges not only from
technical aspects but also regulation and policy aspects

Further study on CRS is needed, and it was proposed to draft
a new report on CRS in AWG and the questionnaire result
could also be a reference to the new CRS report



Impacts of c
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Spectrum

5 Database
N >

Primary System

Spectrum
Sensor

IMT
Frequency
Manager

Scenario of IMT
with CR functions
to sharing the
spectrum of other
radio system




App S(3)

Scenarios for IMT sharing the spectrum of other
services(2)

After a frequency band is identified to IMT, a transfer period is needed for the
existing application(s) to migrate from this band and IMT service can be
provided only after this transfer period. However, sometimes this migration
period will last a long time due to the complex service transformation.

the main purpose and application scenario of introducing CR into IMT system is
to accelerate the implementation of IMT spectrum during this conversion

period.

Phase 1 Phase 11 Phase 11

frequency identification Service coordinati i i IMT application

Other Application (s) The existing service(s) moving to the other bands Dedicated IMT application
- _ ; IMT

By introducing CR Technology into IMT system,

IMT application can be started during this pierod

IMT with CR function




e Coop
technol etection
In cognitive ative sensing
scheme could ma sensors which are
distributed in different locations cooperate

together

e Spectrum management- Spectrum management
technology is used for dynamic spectrum
resource allocation to satisfy the communication
requirements of each radio access system
implementing cognitive radio technology



e Soluti cture

cks in Cognitive C-RAN:
functions from RF

eption to digital baseband in
operating frequency and adaptation to the transport
network. Besides, the CRU is responsible for receiving
sensing data according to sensing control signaling and
adjusting operating frequency according to the
requirement of reconfiguration

\ . : *CDU cloud is composed of DUs (Digital Unit) which are
o o o mainly used for performing the functions of conventional
... ... ... BS. CDU cloud is in charge of spectrum sensing, incumbent
database maintenance, spectrum allocation and
reconfiguration management

*CDU cloud and CRUs are connected via CDU-CRU interface

Cognitive DU cloud trans

Functional Architecture of
Cognitive C-RAN



In this solu ed to IMT
system.

— To obtain the in pancy of primary
system

— To switch to other spare frequency when primary system reoccupies
the frequency used by IMT

Frequency manager is the core of the spectrum sharing in IMT system.

— To collect the spectrum occupancy information from spectrum
database and spectrum sensor and allocates the spare spectrum to
base stations according to the their spectrum demands

— To inform the IMT base station to switch to a new spare frequency
with all the UEs in its cell according to the alarm sent by spectrum
sensor when primary system reoccupies the spectrum used by IMT
system



CR s(3)

* Intelligent/dynamic spectrum e WhiteCell-A Distributed control

allocation in hierarchical networks architecture for femto and small cells
with macro, metro and femto cells

Dynamic Spectrum
Management
Server

Collaboration algorithm <

Frequency assignment algorithms

Femto BS

— Spectrum Sensor
= NC-OFDM Tx/Rx

End-user Device

"« Enhanced handsets supporting new air interface
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