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Goals, Progress and Future Work

o« GOALS: Analyze general relaying which allows combining of data streams at the relays for
multicast in wireless networks
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ACHIEVEMENT DESCRIPTION

FLOWS ACHIEVEMENT(S) *Wireless networks today use
multihop store-and-forward routing
through point-to-point links

eCan such schemes outperform the time-sharing approach?

e Characterize the rate gains

ASSUMPTIONS AND LIMITATIONS:

MAIN RESULT:

and outer bounds on the capacity
eAnalysis often too complex for larger networks

O cources  Network of O . : _ , , from general relaying for : :

a General relaying schemes outperform time- relays sinks g "101_2:_?;_5;222[5 treated as -Multlca_st trafflc-conSIdered moderate and [arge MANEI-S & Wh]Ch Of the general enCOd] ng SChemeS has the beSt perfo rmance?

o Wireless networks today use , g eMultiple data streams relayed --I;tl:;ose tlme-s::-mngb-c::ter botlt:d there 3 ugde;' ge?lmt]és&:ssun;pt]ons

= Itihop store-and- d routi — S s : «These are achievability results: there is a gap about delay, , an ; . . w: ‘

& through point-topoint lnks —— (N . B ReRe between rates achieved with different schemes cooperative overhead | PROGRESS SINCE JULY: Evaluation and comparison of several joint encoding schemes
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Other signals treated as
interference

Does not exploit broadcast nature
of radio or information-theoretic
relaying

Multiple data streams relayed using

time sharfn@

. .

: ¢ <Does not exploit broadcast nature
of radio or information-theoretic
relaying or mixing of data

» Analyze existing strategies o FUTURE:
that use network coding '

SPeisach Shown to achicve |« Generalize to Large Networks:  Relay strategies such as block Markov encoding,

unicast capacity for some

S Eel rios sources network of relays destinations sliding-window decoding, backward decoding
5 1 become very involved in larger networks

Characterize the rate gains from
general relaying for moderate and
large MANETS under realistic
assumptions about delay, CSI, and
cooperative overhead

Understand suitability of different
encoding strategies for specific
scenarios based on their
performance and complexity

To get there:

MAIN RESULT:

We evaluated and compared several general
relaying strategies in specific scenarios
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a=d
<
o
O
7
<
T
e
b,
Q
=
Z
v

A Habwichanne] e

HOW IT WORKS:

More general schemes allow relays to jointly encode
messages of many users and to use cooperative
strategies.

Relays can combine symbols on the physical layer,
bits on the network layer, etc.

Why it works:

»

e Time sharing is suboptimal

«Cooperative relay strategies

can outperform store-and-
forward

eEvaluate above strategies for
larger networks

* Proposed joint encoding scheme, I.e., analog

n Analyze also existing strategies that L . . : . - - -
E Bandwidth is used more efficiently use network coding approach shown E jfiﬁ?ee?é ﬂr;lr?gigig ;ﬂﬁﬁﬂ A 3 N etWO rk COd | ng ) IS SIM p I e '::>
Time sharing and store-and-forward are special cases to achieve unicast capacity for some N ' : : :
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forward bound =< Graduate level: Propose simple :tratfgy depends on network «Why it works: E§
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joint encoding of multiple data achieved with different schemes and outer bounds 09  and evaluate their performance HARGWIGIIS UsCd Hiore CHRciently i MANETSs that employ general FU rther Work on Sma ll networks . Ob tain 1 ghter b ou nd S On the performa nce

e Time sharing and store-and-forward are special

on the capacity : _
cases of generalized relaying

Analysis often too complex for larger networks

streams and cooperation. |t
results in improved rate
performance in MANETS

Prize level: Capacity results for

relaying
MANETs that employ general relaying

— _ 5 - Further explore and propose cooperative schemes that incorporate joint relaying and
General relaying improves performance of MANETs compared to routing. ; g _
We investigated suitability of specific relaying schemes for different scenarios network codmg and result in lmproved or optlmal performance

General relaying improves performance of MANETs compared to routing

Time-Sharing vs. Joint Encoding Channeal #odel Cooperative Strategies
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« Relay switches between forwarding two streams as in routing,
but employs cooperative strategies instead of store-and-forward

Numerical Comparisons and Observations /
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