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DISCLAIMER

e The research work on Software Defined Radio is
supported by the U.S. Army Research Office under
Cooperative Agreement No. W9 INF-04-2-0054. The
views and conclusions contained in this document are
those of the author and should not be interpreted as
representing the official policies, either expressed or
implied, of the Army Research Office or the U. S.
Government.
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OVERVIEW

* NETWORK ARCHITECTURE
OBJECTIVES

* TACTICAL REQUIREMENTS

 SDR TO INCREASE NETWORK
ARCHITECTURE CYCLE
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NETWORK ARCHITECTURE OBJECTIVES

e Design and implementation of technology based network
and systems and end user applications to support tactical
operations.

e Develop technology requirements and specification of
components based on satisfying tactical requirements Design
a reliable secure and robust Network centric architecture
that meets all technology requirements.

e Design SDR that can be flexibly used for supporting tactical
operations with high degree of QoS assurance for multi-
service applications under all channel and terrain conditions.
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TACTICAL REQUIREMENTS

e Security and Trust

e Power and Resource Efficiency
 Efficient Management Function and MIB
e Quality of Service Assurance for Multi-Service Applications

* Flexible and Dynamically Configurable Algorithms for Different
Tactical Environment with Different RF

e |P Based Information Transport Allow Interfacing Fixed Networks
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SDR TO INCREASE NETWORK
ARCHITECTURE LIFE CYCLE

Flexibility of Configuring a Set of Programmable Elements and the
Functions are Configured such that they can be Dynamically Used for
Different Tactical Operations and Environments.

Allows Incorporation of Existing and Evolving Algorithms to Coexist in
Radios.

Facilitates Interoperability with Existing Conventional Radios in Each Tactical Environment.

Modularity of Components within each OSI Layer which Allows Dynamical
Changes of Functions with Cross-Layer Management Control.

Unique Ability to Handle Channel Impairments Flexibly in Each
Architecture, and Maintain Efficiency and Performance.

Thus, Increases Life Cycle of the Network Centric Architecture.
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DESIGN OF SDR
e Design Challenges:

> Power Efficiency
> Resource Efficiency

> For Tactical Environment
Multi-band and
Multimode Radio in a

Multi-role
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Components
e PMD

> Dynamically Changeable Modulations and
> Demodulations
> Cognitive Radio Spectrum Sensing
> Transmit Power Setting Functions
* PS
> Frequency Synchronization
> Mod-Demod Control
> KV Transform Coding with Real time Channel

o Condition Assessment

Standard Applicable MAC and Higher Layer Functions
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- PROPOSED SDR ARCHITECTURE
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\ SPECIFIC IMPLEMENTED FUNCTIONS

e

\

Spectrum of output from USRP

L MOdU|at0rS : AN, T T LT W L

-
75 1 I
G M S K [ = FI—— - L Ls - .

kHz

Output from USRP

| |
s

[ I |
A AT Tl

DBPSK

DQPSK

* Hardware Components

Receiver

Front End

Tx/ Rx = A/D FPGA / ASIC

1

Transmitter

PCBB
Processing
S/W

D/A

FPGA / ASIC

I

Spectrum of output from USRP

EESE || EER

‘IIVH{"HVHI‘ el

LA FRALEEA URARRAA LI
I [ |

Sfame < sow | munmeop | eme[sne

b e .

8 . Fﬂw

5 assa
i i 10 dB/div
} 20 anian
| Adj Ref Lvi
56~ 100 = o 50 o0 150 +] -]
khz
Output from USRP
[ {
2|
I
= I
> |100usiaiv Wig:[cm1 2| aute S| sow munstop | Fme[mme 3 xt |

A r0bo0boo0DE

(auto) & [Auterange|

Spectrum of output from USRP

. MWM; i
T ‘V Y Ul‘n
\
i

50 oo

Kz
Output from USRP
- T 5

i st LR

it [ L

i
il




W

TATA

TATA POWER
STRATEGIC ELECTRONICS DIVISION

\ SPECIFIC IMPLEMENTED FUNCTIONS - MULTI-PATH
IMPAIRMENT HANDLING USING KV TRANSFORM
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SPECIFIC IMPLEMENTED FUNCTIONS
- COGNITIVE RADIO FUNCTION
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SPECIFIC IMPLEMENTED FUNCTIONS
- COGNITIVE RADIO FUNCTION
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SPECIFIC IMPLEMENTED FUNCTIONS
- COGNITIVE RADIO FUNCTION

CR Flow Diagram
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SUMMARY

Presented Initial Implementation of SDR using GNU Platform
Implemented:

Multiple Modulators with a Representative Samples that can be
Changed with an External User Port (for protected secure
waveform)

KV Transform Coding for Real time Channel Condition to
maintain Target Error Rate with a Dynamically Changeable Data
Rate of Transport to Handle Multi-path Impairment

(Allows constant delay response time at all times)

Cognitive Radio Function for Efficient Spectrum Sensing and
Switching

Intended to use this Implementation for Integrated
Sensor - Radio Design.
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PEACE
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