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Wireless and MobilePartitioning Chae Y. LeePartitioning

Partitioning uses two differentPartitioning uses two different 
D/R ratios

S t it i i dSystem capacity is increased 
over single reuse cluster size

It degrades C/I for users closer 
to a cell site

Without partitioning
(C/I)i ≥ (C/I)o
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Wireless and MobilePartitioning Chae Y. Lee

A mobile with high C/I (inner cell user) is assigned a

Partitioning

A mobile with high C/I (inner cell user) is assigned a 
channel frequency from the lower reuse cluster size

A bil ith l C/I ( t ll ) i i dA mobile with low C/I (outer cell user) is assigned a 
channel frequency from the higher reuse cluster size
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Wireless and MobilePartitioning Example Chae Y. Lee

Ex Total 90 channels with N=3

Partitioning Example

Ex. Total 90 channels with N=3
w/o partitioning: 30 ch/cell
with partitioning :with partitioning : 

9 + (81/3) = 36 ch/cell
9 ch for inner cell with N =1

B19 ch for inner cell with NA=1
81ch for outer cell with NB=3
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Wireless and MobileInner cell/Outer cell Chae Y. Lee
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To have (C/I)A≅(C/I)B, 
t N ith i R t R ith i Ncompute NA with given RA   or compute RA with given NA

From RA/R, obtain fraction of channels assigned to inner cell
(R /R)2 d if l di ib dp = (RA/R)2: under uniformly distributed users

Ccell= CA+ CB, p = CA/(CA +CB)
CTot= CA NA+ CBNB

5



Wireless and MobilePartitioning Chae Y. Lee

Partitioning requires no hardware cost software

Partitioning

Partitioning requires no hardware cost, software 
operated 

If one approaches outer cell from inner cellIf one approaches outer cell from inner cell, 
C/I     change to outer channel

If one approaches inner cell from outer cell, pp
C/I     use the same channel or change to inner channel

One-shot implementation (limited capacity increase), 
not a long-term solution
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Wireless and MobileCell Splitting Chae Y. LeeCell Splitting

Cell splitting is adapted over time/space for increasedCell splitting is adapted over time/space for increased 
traffic density
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Wireless and MobileMixed cell system Chae Y. Lee

large cell + small cell due to traffic density

Mixed cell system

A B C
A

B C

large cell + small cell due to traffic density

A

R/2

M1 M2

R/2

M1 in the smaller cell A, in general, has better C/I 
C/I = {(9R/2)/(R/2)}4 = 94 >  54

M1 tx in low power
M2 in the larger cell C has worse C/I 
C/I = (3R/R)4 = 34 <  54
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Wireless and MobileMixed cell system Chae Y. LeeMixed cell system
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Wireless and MobileCell Splitting Chae Y. Lee

If every cell is split in the same way the C/I is the

Cell Splitting

If every cell is split in the same way, the C/I is the 
same as in the initial system 
i e R reduced and D/R unchangedi.e., R reduced and D/R unchanged

A BC A C B CA BC A B C

Splitting again and again increases capacity more and 
more

Splitting is not one-shot, it requires BS cost
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Wireless and MobileSectorization Chae Y. LeeSectorization

SplittingSplitting
Decreases cell radius R while 

keeping D/R unchanged p g g
Increases the capacity

Sectorization
Keeps the cell radius R 

unchanged 
Increases the capacity by 

reducing the relative 
interferenceinterference

Increased SIR 
-> Reduced cluster size N
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 Reduced cluster size N 
-> Increased capacity
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Co-channel interference is decreased by replacing a 

Sectorization
y p g

single omni-directional antenna by directional 
antennas
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The worst case interference is further away with   
proper power controlproper power control
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BS

Sectorization

BS1 M1 BS2

M2
’

M2

D R

Rx Tx Interference C/I
F d h M BS BS {(D+R)/R}4 {(D/R)+1}4 {√3N+1}4Forward ch M2 BS2 BS1 {(D+R)/R}4={(D/R)+1}4={√3N+1}4

Reverse ch
w/o power control

BS1 M1 M2
’ (D/R)4=(√3N)4

Reverse ch
w. power control

BS1 M1 M2 {(D+R)/R}4 ={√3N+1}4
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In AMPS

Sectorization

In AMPS
N=12 without sectorizing
N=7   with 120o sectorizing
N=4   with   60o sectorizingg

Why not < 60o  sectorizing?
Decreases trunking efficiencyDecreases trunking efficiency
Energy spills over adjacent sectors
Ping-pong effect of handoff
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Wireless and MobileChannel Assignment Chae Y. LeeChannel Assignment
Objectives: increase the capacity

minimize the interference
Fixed Assignmentg

Utilize reuse pattern N (i.e. i and j) to minimize the co-
channel interference

Keep the adjacent channel as far as possible
Ex. 70 channels with N=7
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with N=12

Channel Assignment

1

2
4 5

11

with N 12

2

3 6
8 9

10

11
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7

10 12

No adjacent channel interference

Need to consider competitors
A/B Carriers
Possible adjacent channel interference, if used in the same 
location
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Wireless and MobileBorrowing channel/Dynamic AssignmentChae Y. LeeBorrowing channel/Dynamic Assignment

A channel is borrowed from one cell having the maxA channel is borrowed from one cell having the max 
available channel

F th d ti th t th b d h l i d thFor the duration that the borrowed channel is used, the 
channel is locked in the three co-channel cells
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Wireless and MobileBorrowing channel/Dynamic AssignmentChae Y. Lee

Three different time scales to consider

Borrowing channel/Dynamic Assignment

Three different time scales to consider
Weeks
HoursHours
Seconds

Allocation AlgorithmsAllocation Algorithms
1. Divide channels into two groups

Group I: reserved for basic capacity by fixed AssignmentGroup I: reserved for basic capacity by fixed Assignment
Group II: strategic reservation for dynamic Assignment

2. Allocate all channels uniformly, then borrowy
Not efficient when traffic is not locally centered to one  
cell
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