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Motivation (i)

• Analytical model for MOBILE
ad hoc network performance

• Approach:
Consider networks of 
“bouncing” nodes
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Motivation (ii)

• “Bouncing node”-network (practice):
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Motivation (iii)

• “Bouncing node”-network:

• Network connectivity changes over time   
due to mobility

DM M MS
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Objectives

• Performance measures for ad hoc 
networks:

– End-to-end delay of a packet

– Buffer levels at stations
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Chain model

• Chain model: multiple bouncing nodes

S M? D?

Dependence between input and output 
processes of sequential queues

=> complex model !!!

M?
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Sink model (i/iii)

• Simpler model:

1-hop network with 1 bouncing node

S D?
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Sink model (ii/iii)

• Unreliable server model:
– General service times
– General repair times

– Exponential processing times
– Preemptive-repeat servicing policy

=> Queue-length distribution
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Sink model (iii/iii)

• General sink model:
1 bouncing node, multiple sources

S D? S?

• System states:
- Some S connected to D
- No connection

S ?

S

?



Easy Wireless Workshop, July 5, 2007, Budapest, Hungary Network Performance under Mobility in Ad Hoc Networks

Polling model (i/ii)

• Single-server polling model

• General characteristics:
– M infinite-buffer queues
– Poisson arrival of jobs
– General service times
– General switch-over times
– Service in cyclic order

�
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Polling model (ii/ii)

• Specific characteristics:
�

– Preemptive-repeat servicing policy

– Autonomous server
(i.e., server behaves independently of the 
system state and remains an exponential
time at a queue)
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Exact analysis

• No closed-form expressions

=> Joint queue-length distribution at defined instants
and steady-state distribution

• Consider imbedded Markov chains at  
various key instants (e.g., visit start,  
service completion)

• System of equations follows from relating
queue length at these instants
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Approximate analysis (i/v)

• Computational problems for:
– high load
– large number of queues

=> Approximation proposed based on
unreliable server model 
(independent queues)
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Approximate analysis (ii/v)

• Performance measure for conditional 
probabilities:

– Total Variation Distance (TVD): 
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Approximate analysis (iii/v)

• TVD as function of total arrival rate:

TVD slightly increases in total arrival rate
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Approximate analysis (iv/v)

• TVD as function of inverse mean visit time 
(Lambda = 0.15):

TVD decreases rapidly as visit time shortens
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Approximate analysis (v/v)

• Main observation:

Accuracy of approximation increases when
the visit times shorten, while the impact of 
the arrival rate is limited
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Conclusions
• Analytical framework for mobile ad hoc network

performance:
– Approach mainly suitable for analysis of sink model 

with low to moderate load
– Identification of system parameters for which

approximation is successful

• Future work:
– Apply same techniques to the more complex

chain model
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Thanks for your attention


