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Concept of Cellular Network
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o FAfig & ch+ 3 (co-channel interference )
o FRITHEE B e+ 3 (adjacent channel Interference )
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Cellular System Capacity

» Consider a cellular system
 Total number of available channels K = 1001
* Clustersize N=7
« Area of cell A =6 km?
 Area of cellular system A

» Calculate

» The system capacity if the cluster size is 7

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

» The system capacity if the cluster size is 4 25

= 2100 km?
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Cellular System Capacity (Cont.)

» The system capacity if the cluster size iIs 7
« The number of times that the cluster has to be replicated
is 2100/(6*7)=50
« C=50*1001 =50,050 channels.

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

. 2100/(6*4)=87
» The system capacity If the cluster size is 4
» Channels/cell = 1001/4 = 250
» C=87*%250*%4 =~ 87,000 channels #



Cellular Layout for Frequency Reuse

» Rule for
Determining the
Nearest Cochannel
Neighbors

« Step 1: Move i cells
along any chain of
hexagons

o 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 (di=Z2andj=3

Figure 5.2 Cell clusters.
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Ex: Number of Freqguency Channels

» Consider a cellular system

 Total bandwidth: 30 MHz which uses 25 kHz simplex channels to
provide full duplex voice and control channels

 Assume that the system uses a 9-cell reuse pattern and 1 MHz of
the total bandwidth is allocated for control channels
» Calculate or determine
« The total available channels
« The number of control channels
« The number of voice channels per cell

« An equitable distribution of control channels and voice channels in
each cell.
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Ex: Number of Freqguency Channels

» The total available channels
« 30000/(25*2)=600

» The number of control channels
« 1000/50=20

» The number of voice channels per cell
. 600-20/9=64

» An equitable distribution of control channels and voice
channels in each cell.
7 cells with 2 control channels and 64 voice channels each
2 cells with 3 control channels and 66 voice channels each
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Capability Improvement
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> fnre & A (cell splitting )

> wmPe 57 E B v (sectoring)

> E e [ficin e ahZE 1 ( macrocell/microcell
architecture )
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Quality Improvement
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Multiple Access
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> & #F 5 & 13 P~ (Frequency Division Multiple
Access ° FDMA)

> & pF 5 &€ 132 (Time Division Multiple Access >
TDMA)

>HER KRR Bt *‘F‘ﬁ’ 0

> & 7% 5 £ 13 P~ (Code Division Multiple Access >

—

CDMA)

> 7 B % &£ 132 (Space Division Multiple Access >
SDMA)

53






A =S

>R R b o&ﬁaﬁ ww—g
- BTy (timeslot) #minie * o

//é\

BlF =75 3@

x?f’***‘k°

by 5

A

\/\/ 55
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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)
- C=(-1,1,-1,1,1,1,-1,-1) D=(-1,1,-1,-1,-1,-1,1,-1)
» Check:
o A*A=1+1+1+1+1+1+1+1=8
« A*B=1+1-1-1+1-1+1-1=0
o A*C=1-1+1+1+1-1-1-1=0
« A*D=1-1+1-1-1+1+1-1=0

60



Example of PN (2/3)

» If 4 MSs want to transmit A=1, B=1, C=1, D=1,
then BS will receive
« 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*1+B*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+0-2-4+0)= -1
v -1 means “0”
» BS will receive from MS A
+ A*S1=A*(A*1+B*1+C*1+D*1)=A*A*1+A*B*1+A*C
*1+A*D*1=8*1+0+0+0=8
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GSM900
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Homework
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