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Architecture and Performance of Virtual Cellular Network(VCN)
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Abstract

In this paper, a new cellular communication network architecture, ~Virtual Cellular Network’ (VCN) is
proposed in order to improve the performance of a conventional cellular network. Unlike in a conventional cellular
network, in the VCN, each terminal sends packets using the entire system bandwidth and does not communicate
with a single base station, there by, any ports near a terminal can pick up the signal when the receiving power is
over threshold. The ports transport the received packets to the port server (PS) over a fixed (wireline) net-
work, This simplifies the functions of a port, and the placement of ports will be easier than that in a conventional
cellular network. Furthermore, in a VCN, power consumption at terminal can be reduced by simple multiple ac-
cess protocol, and site diversity helps to combat muitipath fading. Both our analysis and simulation show that

this network has a larger user capacity than conventional cellular network.
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Prob. of Capture
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Fig 2. Simulated probability of capture of a VCN (z==6d8B, r =0.
5, S0=0.12{ packets/ slot/ unit areal ]
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Fig 4. Calculated offered traftic of a VCN (z=6dB, r=0. 5,
S0=0. 12 | packets/ slot/ unit areal)
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r So Hh X
0.1 0.23
0.5 0.175
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1.5 0.125
0 0
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H 2. VCN2| *2|& (z=10dB)
Table 2. Throughput of VCN (z=10dB)
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Fig 6. Minimum value of the probability of capture versus input
traffic (z=6dB)
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Fig 7. Calculated probability of capture of a VCN (z=10dB,
r=0. 5, S0=0. 08 [packets/ slot/ unit areal)
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Fig 8. Simulated probability of capture of a VCN (z=10dB, r=0.
5, S0=0. 08 [packets/ slot/ unitarea])
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Fig 9. Calculated offered traffic of a VCN (z=10dB, r=0. &,
S0=0. 08 [ packets/ siot/ unit area])
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