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A Joint Topology Discovery and Routing Protocol for Self-Organizing
Hierarchical Ad Hoc Networks

Seomin Yang' - Hyukjoon Lee"

ABSTRACT

Self-organizing hierarchical ad hoc network (SOHAN) is a new ad-hoc network architecture designed to improve the scalability properties
of conventional “flat” ad hoc networks. This network architecture consists of three tiers of ad-hoc nodes, i.e., access points, forwarding nodes
and mobile nodes. This paper presents a topology discovery and routing protocol for the self-organization of SOHAN. We propose a cross-layer
path metric based on link quality and MAC delay which plays a key role in producing an optimal cluster-based hierarchical topology with high
throughput capacity. The topology discovery protocol provides the basis for routing which takes place in layer 2.5 using MAC addresses. The
routing protocol is based on AODV with appropriate modifications to take advantage of the hierarchical topology and interact with the discovery
protocol. Simulation results are presented which show the improved performance as well as scalability properties of SOHAN in terms of through-
put capacity, end-to-end delay, packet delivery ratio and control overhead.
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begin
1. {Initialization}
Initialize channels with the predefined
values for each node;
case NodeType of
AP:
Start BeaconTimer (Tpescon) s
FN, MN:
Start AssociationTimer(Tisseciation) i
end { case };
2. {Main loop}
repeat
3. {Sending beacon message}
case NodeType of
AP:
if BeaconTimer is expired then
BEACON.COStTOAP := Dy pp;
Send BEACON to all neighbors;
Restart BeaconTimer;
end { if };
FN:
if PARENT entry exists and
BeaconTimer is expired then
BEACON.CostToAP :=PARENT.CostToAP
+PARENT.CostToNeigh;
Send BEACON to all neighbors;
Restart BeaconTimer;
end { if };
end { case };
4., {Recelving beacon message}
if BEACON is received then
case NodeType of
AP:
Discard the received message;
FN, MN:
Modify a neighbor entry by BEACON;
end { case };
end { if };
5. {Sending association request message}
case NodeType of
FN, MN:
if AssociationTimer is expired then
Find BestNeighbor based on
CostToAP from NTable;
Send ASSOC req to BestNeighbor;
if sending ASSOC req is failed then
if retry over three times then
Delete ASSOC reqg.Receiver entry
from NTable;
Restart AssociationTimer;
else

Resend ASSOC req;
end { if };
end { if };
end { if };
end { case };

6. {Sending association ack message}
if ASSOC _req is received then
case NodeType of
AP:
Modify a neighbor entry by ASSOC regq;
Set NTable[ASSOC req.Sender].Assoc
to CHILD;
Send ASSOC ack to ASSOC req.Sender;
FN:
if PARENT entry exists and
ASSOC req.Sender # PARENT then
Modify a neighbor entry by ASSOC reg;
Set Table[ASSOC req.Sender] .Assoc
to CHILD;
Send ASSOC ack to ASSOC req.Sender;
else then
Discard the received message;
end { if };
MN:
Discard the received message;
end { case };
end { if };

7. {Receiving association ack message}
if ASSOC ack is received then
Modify a neighbor entry by ASSOC ack;
Set NTable[ASSOC ack.Sender] .Assoc
to PARENT;
Send DISASSOC to old PARENT;
Restart AssociationTimer;
if NodeType is equal to FN then
Restart BeaconTimer;
end { if };
end { if };

8. {Receiving dis-association message}
if DISASSOC is received then
case NodeType of
AP, FN:
NTable[DISASSOC. Sender] .Assoc
MN:
Discards the received message;
end { case };
end { if };

:=Null;

9. {Update MAC routing table using NTable}
if NTable is modified then
Modify the MAC RTable based on NTable;
end { if };

until the node shutdown;

end { Topology discovery procedure }
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Pause time 30sec
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