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" What is a Software State-action based System Design Experimental Results

Defined Radio? The state machine based design drove code development, enabled modularity of code base and allows * 2-node: Sy.ste.m gt.Jarant.ees a consistent <5% packet erro.r rate .and approximately
Software-defined radio (SDR) is a for extensibility by the community. Common system blocks in DTx and DRx facilitates code reusability. 7 secs of bi-directional link latency (DATA-ACK exchange inclusive of the MAC

communication system that Designated Transmitter (DTx) Designated Receiver (DRXx) functions) over a wide range of transmit gains (15-30dB).
* 3-node: Goodput improves with increasing payload size in the DATA packet (500-

2000 octets). Similar expected trends in performance for the two links (Fairness).
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 We adopt the IEEE 802.11b physical (PHY) and |

medium access control (MAC) layer (DATA & ACK) Si i Heaser ) el Favosd S T e rame

packet structure specifications in our L. D s » RElE :fl. RETE |
implementation. & J
We use a DBPSK PHY layer and CSMA/CA/ACK {
MAC layer - all operations remain functionally © 3:Receive ACK
compliant with the IEEE 802.11b standard.
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timing consistency in the processing steps.
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CSMA/CA/ACK MAC Layer

) Gigabit 4 *Code base for MAC layer incorporates channel sensing via energy detection, DIFS duration and binary
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CST Support Pk Etius Research exponential random back-off for contention resolution.
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Abstract il
» Software defined radio (SDR) requires deep \
knowledge of the operating environment and
intricate tuning of existing code.
Our design allows optimal selection of the : :
parameters to meet timing requirements of the . = | ) *Frame Number
processing blocks associated with the link layer. o |
At the core of our system design is the transceive c,?af,*,fef’jf,i’jss | — CO ntri b Ut 10NS
function that enables our wireless transceiver | Our work provides a testbed implementing the link layer that complies with the

i i i i -y rocessing definitions in the IEEE 802.11b (1Mbps) specification.
implementation to simultaneously receive and .- DIFS: Distributed Inter-Frame Space p g (1Mbps) pecif |
transmit at a near-constant time interval : The software-only approach offers full parameter flexibility allowing the user to
' Arrives SIFS: Short Inter-Frame Space :
. reconfigure the system as needed.
/mAc Layer Design ) DTx1  DTx1 backs-off for System modeled using a finite state machine (FSM) that transitions only on the clock
SShuie e T Hmrme— times  exponentially scaled cycles derived from the USRP clock, allowing for slot-synchronized operations,

[ ] \ out d back-off iod
PHY Layer Design . period expires AT AT, Angom DAtI-o0W pelo I -
Serdl Recv PHYE fraria Proposed : : P P Z7: : DIFS : : eliminating the need for external clocks.

Prangceival S DTx1 4—’ DATA -DATA * Our software is publicly available under the GNU Public License (GPL).
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