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Cellular System Capacity

» Consider a cellular system
e Total number of available channels K = 1001
e Cluster size N =7

 Area of cell A_, =6 km?
* Area of cellular system A = 2100 km?

» Calculate

* The system capacity if the cluster size 1s 7

 How many times would the cluster of size 4 have to be
replicated in order to approximately cover the entire
cellular area?

e The system capacity if the cluster size 1s 4 25



Cellular System Capacity (Cont.)

» The system capacity if the cluster size is 7

e The number of times that the cluster has to be replicated
1s 2100/(6*7)=50

e C=50*1001 = 50,050 channels.

» How many times would the cluster of size 4 have
to be replicated 1n order to approximately cover
the entire cellular area?

e 2100/(6*4)=87
» The system capacity if the cluster size is 4
e Channels/cell = 1001/4 = 250
e C=87*%250*4 = 87,000 channels 20



Cellular Layout for Frequency Reuse

» Rule for
Determining the

Nearest Cochannel
Neighbors

e Step 1: Move 1 cells
along any chain of
hexagons

e Step 2: Turn 60
degrees
counterclockwise
and move j cells

Figure 5.1 Locating cochannel cells in a cellular system.
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Cellular Layout for Frequency Reuse
(Cont.)

(c)i=2andj=2 (i=2andj=3

Figure 5.2 Cell clusters.
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Example of PN (1/3)

» Assign PN code A: 00011011, B: 00101110, C:

01011100, D: 01000010

» Transfer the PN to Bipolar chip sequences:
e A=(-1,-1-1,1,1-1,1,1) B=(-1,-1,1,-1,1,1,1,-1)
e C=(-1,1,-1,1,1,1,-1,-1) D=(-1,1,-1,-1,-1,-1,1,-1)
» Check:
e A*A=1+1+1+1+1+14+1+1=8
e A*B=1+1-1-1+1-1+1-1=0
e A*C=1-1+1+1+1-1-1-1=0
e A*D=1-1+1-1-1+1+1-1=0
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Example of PN (2/3)

» If 4 MSs want to transmit A=1, B=1, C=1, D=1,
then BS will receive
e S1=A*1+B*1+C*1+D*1=(-4,0,-2,0,2,0,2,-2)
» If 4 MSs want to transmit A=1, B=1, C=0, D=1,
then BS will receive
e S2 =A*14B*1+C*(-1)+D*1 =(-2,-2,0.-2.0,-2.4.0)
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Example of PN (3/3)

» BS will receive from MS C
e 1/8*% C*S1
= 1/8 * (-4,0,-2,0,2,0,2,-2) * (-1,1,-1,1, 1,1,-1-1)
= 1/8 * (4+0+2+0+2+0-2+2)=1
e 1/8 * C*S2
= 1/8 * (-2,-2,0,-2,0,-2.4,0) * (-1,1,-1,1, 1,1,-1,-1)
= 1/8 * (2-2+0-2+0-2-440)= -1
v -1 means “0”
» BS will receive from MS A
. A*Sle*(A*1+B*1+C*1+D*1)=A*A*1+A*B*1+A*6(33
*1+A*D*]1=8*1+0+0+0=8
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GSM900
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Homework
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