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Cooperative Protocols Studied & Objectives

=  Amplify-and-forward (AF)
* Fixed decode-and-forward (DF)

= Adaptive decode-and-forward (ADF)
(source retransmits if relay cannot successfully decode)

= Hybrid AF/DF (DF if relay can decode; otherwise, AF)

Objectives

1. Analytical expressions for frame error rate (FER)

2. Performance comparison using a practical turbo code
Main Findings

1. Exact expression for distribution of SNR with AF

2. Hybrid AF/DF better than AF and close to ADF over a
range of channels




System Model

Time-division transmission
Code repetition

Channel:

— Path loss with distance

Relay

O
h r
Source Destination
O O
o

— Quasi-static fading, mutually indep. links

Demodulator
sampled output:

.=Q.5. + Z.
Vi = &S, I\_ complex

E

2 =1//f:-”

ai
Threshold-SNR model
for successful reception:

P, =Prlu>p |
received . SNR

(62=Ny/E,)

FER

SNR threshold 10°

Sample Turbo Code FER vs. SNR

10 ¢

Gaussian 4l

107}

rate 1/3 rate 2/3 -




Distribution of Amplify-&-Forward SNR

= SNR at destination after maximal ratio combining:
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where K,(-) is the first-order modified Bessel fn. of the
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= Success probability with AF cooperation:
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FER vs. SNR 1n Rayleigh Fading
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FER vs. Relay Position, Rayleigh Fading
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FER vs. SNR 1n Ricean Fading
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FER vs. SNR in AWGN
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Summary & Conclusions

= AF, ADF, and Hybrid AF/DF all achieve diversity and
perform comparably in Rayleigh fading.

= Advantages of Hybrid AF/DF:
— Lower protocol overhead than ADF
— Better performance than AF in specular channels

=  Optimum relay position is halfway between source and

destination.
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