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Abstract

When a large number of base stations fail due to the breakdown of some transmission
circuit in a mobile cellular network, base stations located in neighboring areas may take
over those malfunctioned base stations and continue to provide the access service of mobile
communications for users in surrounding areas, thereby reducing the area in which mobile
communications are out of service. Therefore, if leased circuits in base stations could complete
the route distribution configuration prior to the onset of malfunction, it could decrease the
impact of circuit breakdown and traffic loss. Also, the efficiency would be improved if the
circuit assignment personnel could complete the job when determining the leased lines for a
newly installed base station, so as to avoiding reassignment in the future and subsequently
reducing the cost.

In this study, we use a graph structure to represent the present mobile cellular network
and develop various route-selection strategies. We define the “Optimal Route Assignment”
for a newly constructed base station, which refers to the route assignment that causes the least
disconnection area when any circuit in the network is broken. We show that A* algorithm can
be used to achieve optimal route assignment. However, the computing the optimal route using
the A* algorithm is time consuming. Measures such as computation time and least hops are
incorporated in designing other heuristic strategies for route assignment. These strategies are
parametric and we carried out experiments by adjusting and controlling parameters using real
routing data.

The experimental results demonstrate that there is no single winner among the proposed
strategies. We identify a number of best strategies for different operating regions.

Key words : Private Leased Circuit of Base Stations, Optimal Route Assignment,
Distributed Route Configuration, Radio Coverage Quality, Shortest Path
Algorithm, A* Algorithm, Mobile Cellular Network.
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1 function Dijkstra(s, w, =)

2 for each vertex v in V[G]

3 Afw] := infinity

4 previous[v] := undefined

5 d[=s] == 0

& Q= V[3E]

7 while Q iz not an empty set

a8 u = Extract_ Min(Q)

=] for each edge (u,v) outgoing from u
10 if dfu] + wiu,w) = d[v]

11 dlv] := d[u] + w{u,wv)
12 previous[v] = u
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function A¥* (start,goal)
var clozed = the ampiv =seat
rar o := make gqueue (path(startc))
while o is not empity
var p := remove first(g)
var % := tke last rode of r
if x in closed
continue
if x = goal
return p
gadd x to closed
foreach v in successors(p)
enqueues (o, ¥)
return failure
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CircuitCost(c, N) = 2. Area(g)

geUnCovered (¢)

2. P BRAF -BABMEREERAF (S bp) GHRLT » BETHEBN
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pXx Z CircuitCost(c,N)

¢ is a circuit in the Network

B FA T RATEYHETENGY B R A NetworkCost(N)4e F -

NetworkCost(N) = ZCircuitCost(c, N)

c is a circuit in the Network
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Ny .= #F ¥R G AT 6 47 B 4 5%
Ny = #3EIE M & B & BRI I& hrik 09478 3% - r € Route

OptimalDistributedRoute = 38 min A ddedNetworkCost(r)

risaroute

H ¥ AddedNetworkCost(r) = NetworkCost(N;) — NetworkCost(N»)
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OptimalDistributedRoute = '8 min A jdedNetworkCost(r)

risaroute

> AddedCircuitCost(c, N,.) + > AddedCircuitCost(c',N,.)

cer c'eNeighborRoute, c'¢r

H P AddedNetworkCost(r)=
AddedCircuitCost(c, N;) := CircuitCost(c, N:) - CircuitCost(c, N»)
NeighborRoute := #F 3 Sk Hu & 04 4236 by B &
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f(n) := g(n) + h(n) » & B ATE s 7118 o 8 RoRM A (K3E) LB A AT %
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4%
AddedCost(c) = CircuitCost(c, Nc) - CircuitCost(c, N»)
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