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Introduction

Peer-to-peer network model in cellular system
Ad hoc network model in wireless networks

By using peer-to-peer communication
Increasing throughput [1]
Reducing transmission power [2]
Enhancing network capacity [3]
Better load balancing [4]
Extending coverage area [5]



Introduction (cont.)

Three critical drawbacks when using peer-to-
peer communications in cellular packet data 
networks:

Impact of traffic locality [8]
Fairness problem[7]
Impact of mobility [6]

Network partition
Route failures and re-computations



The hybrid network model

The paper present a hybrid network model called 
“Sphinx”

For the optimal use of the cellular and peer-to-peer network 
models in tandem

The cellular network supports dual mode
Cellular mode (with base station)
Peer-to-peer mode (initial state)

When to switch to cellular mode?
Topology constraint
Mobility
Peer-to-peer throughput lower than a threshold



Variables used in the hybrid model 
algorithm



Algorithm of the hybrid network model



Algorithm of the hybrid network model 
(cont.)



Algorithm of the hybrid network model 
(cont.)



Simulation results

Simulation model
Topology:

100 nodes randomly distributed in a (1500m)2 grid
Physical layer:

Free space propagation model (     )
Two-ray ground reflection model(    )

Medium Access and routing layers:
Similar to IEEE 802.11 MAC protocol in PCF and DCF 
mode
Using DSR( Dynamic Source Routing) in peer-to-peer mode
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Impact of traffic locality



Throughput distribution



Impact of mobility



Design issues and discussions

Throughput monitoring
Performed in source or destination?

Base-station centric vs. mobile station centric
Additional overheads on MS?

Multiple channels
Comparing to WLAN scenario

BS (or AP) coverage vs. MH coverage



Conclusion

The paper present a hybrid network model 
called “Sphinx”

Comparing to cellular network
Higher throughput
Lower power consumption

Comparing to peer-to-peer network
Better fairness
More resilience to mobility and traffic locality
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