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ABSTRACT

This paper considers the cost minimization problem to satisfy QoS (Quality of Service) requirements for a
given network, in particular when communication resources to each link can be additionally assigned. For the
purpose of quantifying QoS requirements such as data transfer delay and packet loss, we introduce the cost
function considering both the link utilization factor and the additionally assigned resource. To minimize this
cost function, we firstly formulate a Basic Capacity Planning (BCP) problem, a special case of Network
Utility Maximization (NUM). We show that the solution of this BCP problem cannot be optimal via a counter
example. In this paper, we suggest the cross-layer design of both additionally assigned resource and routing
path, whose initial values are set to the result of BCP problem. This cross-layer design is based on a heuristic
approach which presents an effective way to plan how much communication resources should be added to
support the QoS requirements in future. By simulation study, we investigate the convergence of the cost
function in a more general network topology as well as in a given simple topology.
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Table 1. Session information.
A HE A|ZF Zg y T £
QLIS - o — J‘g_:r"‘%}(bps)
1 0 10 1.5
2 0 9 2
3 0 12 1.4
4 1 10 22
5 1 13 1.2
6 2 7 1.5
7 2 12 0.5
8 3 10 3
9 3 12 2.7
10 6 7 1.8
11 8 10 1.5
12 10 13 4

E 2. 7% 89l vEsl mERAe) B9 9o o 24 s
Table 2. Cost for the link capacity extension.

2= s o] 2= AAul(%)

0 12.4
1 23

2 29.4
3 13.2
4 35
5 26.9
6 354
7 22.1
8 5.4
9 35
10 24.9
11 5

12 30.1
13 40.1
14 58.2
15 24
16 35
17 8.9
18 24.5
19 93
20 11.3
21 23.5
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