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m Abstract m—

Design of location area(LA) in a cellular network is to partition the network into clusters of cells so as to minimize
the cost of location updating and paging. Most research works dealing with the LA design problem assume that the
call, arrival rate and mobile flow rate are fixed parameters which can be estimated independently. In this aspect, most
problems addressed so far are deterministic LA design problems(DLADP), known to be NP hard. The mobile flow and
call arrival rate are, however, varying with time and should be treated simultaneously because the call arrival rate
in a cell during a day is influenced by the change of a population size of the cell. This paper presents a new model
on LA design problems considering the time-dependent call arrival and mobile flow rate. The new model becomes
a stochastic LA design problem(SLADP) because it takes into account the possibility of paging waiting and blocking
caused by the changing call arrival rate and finite paging capacity. In order to obtain the optimal sclution of the LA
design problem, the SLADP is transformed into the DLADP by introducing the utitization factor of paging channels and
the problem is solved iteratively until the required paging quality is satisfied. Finally, an illustrative example reflecting
the metropolitan area, Seoul, is provided and the optimal partitions of a cell structure are presented.
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1. Input Data
Input Cell structure, Paging capacity, Call arrival / Movement frequency

2. Find Initial solution

1) Reorder cells by RCM algorithm

2) Current LA = 1, Current Cell = 1

3) While sum of call arrival rate <= Paging capacity
Current Cell’s LA «Current LA; ++Current Cell

4) ++Current LA ; Go to step 3)

3. Refinement’

1) Input parameters (StoppingTime, SearchingTime, InitialProbability, CoolingRate)
2) T=Initial probability
3) While Reject number <= Stopping time
Find Merge solution & Feasibility check for Searching time
If No Merge solution
Find Exchange solution & Feasibility check for Searching time; End
If Neither Merge nor Exchange solution ; Terminate
Flse Neighbor < Merge solution or Exchange solution; End
Evaluation Neighbor location update cost, AE=Neighbor cost-Current Cost
If AE>0 ; Accept (Current solution < Neighbor solution)
Else
P=exp(-AE/T) ; Accept with probability P;
If Accept; Current solutione-Neighbor solution; T«—CoolingRatexT;
Else ++Reject number; T<CoolingRatexT; End

end
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