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How to assured a reliable multicast protocol in How to assured a reliable multicast protocol in 
wireless mesh networks????
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Reason of losses
Layer of broadcastLayer of broadcast
Asymmetry of links
Bandwidth
Hierarchy of topologyHierarchy of topology
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Average Packet Delivery Ratio (PDR)Average Packet Delivery Ratio (PDR)
Average Throughput
Efficiency
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Receiver initiated
Detecting loss Request packet Repair packetDetecting loss Request packet Repair packet
Request/Repair packets are multicasts
Suppression mechanism
Max  5 requests of same packetMax. 5 requests of same packet
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PDR: very lowPDR: very low
Throughput: very low
Burst losses
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Scalability (p(r,p)=1-(1-p)^r) XScalability (p(r,p) 1 (1 p) r) X
Bidirectional links X
Control overhead (rp) X



FEC Forward Error Detection10 FEC Forward Error Detection
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packets Encoder n packets
n > kn  k
(n,k)FEC
Reception any k packets Complete Reconstruction 
Reed Solomon code RSReed Solomon code RS
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PDR 100%PDR 100%
Throughput: acceptable
Efficient: very low
(127 32)RS the best(127,32)RS the best
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Scalability √Scalability √
Eliminate feedback channel √
Efficient X
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Hybrid
Fil  di id d i t  TG (T i i  G )File divided into TG (Transmission Group)
(n,k)RS for each TG
Sender:

k packets of  TGi POLL(i k) packets of TGi+1k packets of  TGi POLL(i,k) packets of TGi+1
Receiver: POLL(i,k) NACK(i,l)
Sender: 

packets of TGm… NACK(i,l) l packets of TGi pac e s o  G … N C ( , )  pac e s o  G  
POLL(i,l) packets of TGm
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(255,32)RS
NP : PDR acceptableNP : PDR acceptable
Np_opt : PDR 100%
Throughput : acceptable
Efficient : very lowEfficient : very low
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Any new bonus XAny new bonus X
Immediate response X
Future Response ?????
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Hybrid
File divided into TG (Transmission Group)
(n,k)RS for each TG
Parameters: f, D, √, Cs, Cr, Pi
Sender: 

Initialization: Cs 0; i 0;
Receive: R[f Cr]; Cs max(Cs  k Cr)Receive: R[f,Cr]; Cs max(Cs, k-Cr)
Send: S[f,k,Cs,i,Pi]; Cs Cs – 1; i mod(i + 1);

Receiver: 
Initialization: Cr 0
Send: R[f,Cr] periodically
Receive: S[f,k,Cs,i,Pi]; if(Pi ≠duplicate): Cr Cr + 1; if (Cr = k) exit;



ResultsResults
20

(255,32)RS(255,32)RS
PDR 100%
Throughput: acceptable
Efficient: acceptableEfficient: acceptable
D=3 the best
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Redundancies packets before & after √Redundancies packets before & after √
Future Response √

√The Best √
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ARQ
Poor Performance
Immediate Responses (Sender & Receiver)Immediate Responses (Sender & Receiver)

FEC
PDR 100%
Low efficient

NP
Future Response(Receiver)
Immediate Response(Sender)

RMDP
100% PDR
G d EffGood Efficient
Future Response(Sender & Receiver)
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RMDP_opt
Transmission D*k packets of TGi, …Transmission D k packets of TGi, …
Receive all R[f,Cr]
Transmission (D – 1)*(K – Cr) Transmission (D – 1) (K – Cr) 

BBonus:
Diminution the amount of redundancy
Diminution the overhead control
Eliminate the algorithm for calculus the period of R
Simulation ?????
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