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An efficient location registration scheme is essential to accommodate continuously increasing mobile sub-
scribers and to offer a variety of multimedia services with good quality. In this study, we consider a dis-
tance-based registration scheme where the number of location areas varies on the basis of cell-by-cell, not of
ring-by-ring, to analyze the optimal size of the location area. Using our proposed cell-by-cell distance-based reg-
istration scheme with random walk mobility model, we analyze a variety of circumstances to obtain the optimal
number of cells for location area that minimizes total signaling traffic on radio channels. From our analysis re-
sults, we show that the optimal number of cells for location area is between 4 and 6 in most cases, and our
cell-by-cell distance-based location registration scheme has less signaling traffic than optimal ring-by-ring dis-
tance-based location registration scheme where optimal distance threshold is 2 (thus the optimal number of cells

for location area is 7).
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Figure 1. Location area and rings in hexagonal cell configuration
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Figure 3. State transition diagram and state transition probability
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Table 1. Relation of N, d and total loads(CMR = 1/4)

N 4 5 7 9

d 2.8284 3.2237 3.4641

16.607 16.05669
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