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Problem setup

*We are interested in Outage analysis
in relay channels at LSNR (p— 0).

*Slowly Fading Rayleigh Channels.
*Half-duplex Constraint.

AtLSNR: R = alog(1 + p) ~ ap+ O(p?)

From Max. Flow Min. Cut

Theoreml For transmission rate R = ap a
lower bound on the outage probability is given
by:

Pout(@) > a2 — a® + 0(a*)

*How close can we get to the lower bound??

*Bursty Amplify and Forward (BAF)
achieves the first order only o2 [ATO05]
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Theorem2 The outage probability achieved
by BAF at LSNR, with % = o(1), is given by
the following expression:

P, par = a 5.13903 4+ 0(a*Ina)
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*How about Decode and Forward? Theorem3 The outage of DF at LSNR is
. . . . . i by:
Consider a version of DF in which relay is grven by
used if it decodes after a fraction of time , Pypr = goc2 - %oﬁ’ + 0(a®)
f=1/2, Then:
plhsa 1>+ pl hyg |7 | hsr |7 > 20 ;
DF = sd |, rd = * Note that the result can be generalized for any
Pl hsq | Otherwise. . . 1
fraction of time  f =1 — -
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An Adaptive Strategy 9 .
*Is there a scheme that can improve the outage up to

can improve outage!! the second order??
*Yes!! Use an adaptive scheme that chooses between
(BAF/DDF) based on the quality of the S-R channel and
the rate R, hence :

We consider an adaptive scheduling scheme

which chooses DF if | hgy |2 > 2a and other-

Partial CSI

(one extra bit)
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— ;c;\néer Bound wise uses BAF
00 e Swtegy || *Only need partial CSI at the sender about the quality

of the source-relay link (Just 1 bit)
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Gain (G) in using the adaptive strategy w.r.t. of the outage expansion up to the second or-
BAF: der. The achieved outage probability is:

o = FoBAr = Pow ,
- Py, Ada — Flow Po, Ada + O(a”"Ina).

= —loga—o asa—0
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