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Moving Ambient Networks and Mobile 
Clusters

WWI Symposium
Brussels, 9-10th November

This presentation has been produced in the context of the Ambient Networks Project.  The Ambient Networks Project is 
part of the European Community's Sixth Framework Program for research and is as such funded by the European 
Commission. 
All information in this presentation is provided "as is" and no guarantee or warranty is given that the information is fit for 
any particular purpose. The user thereof uses the information at its sole risk and liability. 
For the avoidance of all doubts, the European Commission has no liability in respect of this presentation, which is merely 
representing the authors view.
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Research Goals

!Moving Networks consist of multiple devices 
in close proximity moving together

• We can take advantage of this characteristic to 
provide performance optimisations

• We can also achieve new capabilities, e.g. 
disconnected operation and local service provision

!Moving Network support consists of:
• Formation Algorithms 
• Mobility Management optimisations
• Routing optimisations
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!Group of nodes moving together (cluster)

!Converted to a Routing Group

Concepts

Direction of movement
of network

Node communication with Internet

Direction of movement
of network

Node communication with Internet

Local routing
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Problem Scope

Service Support Layer &
Management Functions

Routing Group Formation &
Maintenance

AmbientAmbient
ServiceService
InterfaceInterface

AmbientAmbient
NetworkNetwork
InterfaceInterface

Gateway Selection &
Maintenance

Mobility
Optimizations

AmbientAmbient
NetworkNetwork
InterfaceInterface
(User Plane)(User Plane)

Connectivity Abstractions
AmbientAmbient
ResourceResource
InterfaceInterface

AlgorithmAlgorithmDiscovery
Information

Discovery
Protocols
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Execution of 
Formation Process

1. Trigger Routing Group Formation

CH

2. Basic Exchange
Selection criteria includes:

• Capability
• Stability
• Willingness

Also includes election of
roles, e.g. clusterhead (CH)

Initial Routing Group

3. Further Iterations

Routing Group

CH

Triggers from
network

Internal
Triggers

Cost-Gain balance 
achieved

Refinement of routing
Group membership
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!Adjacent APs 
discover moving 
groups based on 
cell associations

AP1 AP2

B

! AP2 communicates with AP1 if the same set of nodes are 
passing by

! ... and triggers RG formation only at the respected nodes

Cell-Based Triggering:
Supported by APs

B

CA CA
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Candidate Set 
Algorithm Option #1

1. Exchange of Hello messages. 
The stability estimate is based on
• Number of received Hellos
• Packet-error-rate of the link

Stable neighbours 
(green) identified. 

2. Exchange of Role 
Advertisement messages
to select the clusterhead. 
The CH selection criteria 
includes:
• Degree of connectivity
• Stability
• Remaining battery level

Trigger

Clusterhead (red) 
selected

3. Routing group formed

Further iterations, 
selection of roles, 
routing optimization 
…
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Candidate Set 
Algorithm Option #2

Neighbor Stability 
measurements

PAW-D PAW-L

2 possible approaches

Periodic monitoring of 
neighbor sets

Take distributed decisions 
about the RG to be joined/formed

Take distributed decision about
the clusterhead to be joined

Propagation of Aggregation
Willingness (PAW)
Inter node information
exchange 1) to  elect  a 
clusterhead (PAW-L) or
2) to reinforce the node 
local view (PAW-D)
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Next Steps

! Refinement of Algorithms
• Further develop other aspects, such as maintenance
• Define the further iterations in more detail, and integrate with

overall composition process
! Further develop interactions with the user plane 

routing
• Will support concrete mobility management and routing 

optimisations
! Continue simulation work

• Evaluate different algorithm options
• Determine what parameter configurations are most suitable 

for different scenarios
• Evaluate benefit of routing and mobility management 

optimisations


