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Introduction
Multi-hop wireless network

Pkts are forwards hop-by-hop

Each flow contending for
local resource at each intermediate node in its routing path: 
local interference
the shared wireless medium with those flows located within 
its interference range: location-dependent interference:

Due to  resource contention from different layers
traditional single layer design disciplines lead to inefficient 
performance

calls for cross-layer design manner, to coordinate among 
the transport, MAC, and physical layer



Introduction (cont.)

two model to describe the location-
dependent interference:

Protocol Model
Physical Model



Introduction (cont.)

Protocol Model
G=(V,E)

ri: transmission radius of node i
ri

’: interference range  of node i, ri
’:=(1+△) ri , △ :non-negative number

dij ≦ ri

conflict graph -> clique -> NP-complete
insufficient to guarantee the optimality of link utilization



Introduction (cont.)
Physical Model
α:pass loss exponent
σ:thermal backgroud noise

Optimize the network capacity while satisfying the power 
constraint of each node
Requires selecting the sets of concurrently active 
communication links

Time consuming - each link in a set will interference with  
the other link
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Introduction (cont.)

All existing works not explicitly addressed in
Relationship between the interference caused by 
wireless communications
supportable data rate of a node 
end-to-end  flow rate control problem
MAC issues caused by the interference due to 
simultaneous transmissions.



Introduction (cont.)
Motivations:

avoiding the enumeration of MAX clique, or the sets of 
concurrently active links

providing a general approach which accounts for the 
interference constraints in MAC protocol designs in 
arbitrary network topologies

Objective:
Optimize global resource allocation

by maximizing the aggregate utilization of wireless 
resource with coordination between the transport, MAC, 
and physical layer



Introduction (cont.)
New interference model: Node-based Interference Model

account for MAC protocols
captures the behavior of local interference and location-
dependent interference
each node locally identify the interference at the physical layer 
and contentions at the MAC layer only through signal power 
measurement

The optimal flow allocation problem
jointly consider physical layer, medium contention at the MAC 
layer, and end-to-end flow issues at the transport layer
eliminate the clique or the independent set computation



Problem Description



Problem Notation(1)



Problem Notation(2)



Problem Notation(3)



Problem Notation(4)



System Model (1)



System Model (2)



System Model (3)



Problem Formulation



Flow Allocation in Multi-Hop Wireless Networks
Duality



Flow Allocation in Multi-Hop Wireless Networks
Duality (cont.)



Flow Allocation in Multi-Hop Wireless Networks
Duality (cont.)



Gradient-based Flow Allocation Algorithm



Numerical Studies (1)



Numerical Studies (2)



Numerical Studies (3)



Numerical Studies (4)



Numerical Studies (5)



Numerical Studies (6)



Numerical Studies (7)

Flow4: 10->11

Flow5: 5->14

Flow3: 6->5

Flow1: 3->9

Flow6: 2->3

Flow2: 19->8



Conclusion
Node-based Interference Model

Consider interference, data rate , signal reception power, contention 
behavior at MAC, and end-to-end flow at the transport layer

Objective
Maximize network utilization
Maintain fairness among flows

Numerical results
Achieve the optimum within a small number of iterations
Allocate resource to the end-to-end multi-hop flows
Maximize optimal network utilization
Maintaining fairness among flows

The first work which formulate the interference constraints 
for the flow allocation problem without any global info in 
multi-hop wireless networks 


