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" A
Introduction

m Beyond 3G Systems heterogeneous
networks.

m I[mportance of Ad-hoc Networks.

m Coexistence of different types of access
technologies.

m Versatility of IEEE 802.11, dynamic
configuration.



Network Architecture

m Network Architecture.

Extend Coverage
using peer-to-peer
networks.

m Functional Entities:
Access Node (AN).
Gateway Node (GN).
Mobile Node (MN).




Network Architecture (I1)

Functional Entities

m Access Node
Provide access to the Internet.

Network level.
NAT, tunneling, firewalling...
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Network Architecture (I1)

Functional Entities

m Access Node

Provide access to the Internet.
Network level.
NAT, tunneling, firewalling...

m Gateway Node

Two interfaces.

Enable MNs to reach the AN
in multinop way.
Convergence Layer.
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GN

Aplication

TCP/UDP

IP (Ad hoc Protocol)

Convergence Layer

Peer-to-Peer Infra.
MAC MAC
PHY PHY




Network Architecture (ll1)

Functional Entities

m Mobile Node

Work on single access
mode.

Convergence layer.
Manager wireless
Interfaces.
m Each node select the
most appropiate
access network

MN

Aplication

TCP/UDP

IP (Ad hoc Protocol)

Convergence Layer

Peer-to-Peer

MAC

Infra.
MAC

PHY
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Inter-System handover solution

Handover of a MN from a Peer to Peer Network to an infrastructure network

GN;

IP (Ad hoc Routing
Protocol)
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Convergence Layer

Peer-to- Infrast,
f Peer MAC MAC

MN;
PHY PH
Aplication f K
TCP/UDP AN
IP (Ad hoc Routing IP (Ad hogl, P
Protocol) Network)
: Convergence Layer :
Infrast. Peer-tof Vnfrast. WAN
MAC <tPeerAE > MAC MAC
/ N Infrast. WAN
PHY < > PHY PHY

m Challenges:
Heterogenity support.
Cross-layer optimization.
Reconfigurability of wireless interfaces.
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Inter-System handover solution (1)
Convergence Layer

Data Plane Control Plane

APPLICATIONS

TCP / UDP
IP
Convergence
Layer

Resource
Monitor

Network . . .
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Connection
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Inter-System handover solution

(11

Handover decision process

Interaction with QoS architecture

Match with requirements

More consumption
than with current technology

Trigger:

- Due to lost of coverage with current network
- Due to channel conditions degradation

- Due to user initiative

- Due to finding a new network

s anew
network
available

Don’t match
with requirements

COo

Less consumption
than with current
technoloav

Do Handover

¢ Trigger? - Due to finding a new network-—»

Don't do
Handover

- Due to user initiative

Do Handover

- Due to lost of coverage with current network

- Due to channel conditions degradation

Use service logic adaptation

Do Handover




Case study

m Elements:
2 Laptops (1MN and 1GN) nfrastructure
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Functional Tests and
Implementation Tunning

m MN roams from ad-
hoc to infrastructure ruture
network. R

Proxy Server

@ MN roams from
Infrastucture to ad-
hoc network.

Access mode shifted.
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" A
Functional Tests and
Implementation Tunning

@ MN roams from ad-
hoc to infrastructure
network.

Infrastructure
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Conclusions

m Ad-hoc networks will play a key role in future

wireless enviroment as a complement of
Infrastructure based networks.

m The solution presented is based on convergence

layer that hides the heterogeneneity of
underlaying technologies.

m |[EEE 802.11 offers two access mode with one

single WiFI card, and it allows to provide

a

seamlessly roam between areas covereo
or ad-hoc network.

by AP

m Future work, evaluating more complex scenarios

and parameters as delays, lost packets .
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