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Performance Enhancement of Fractional Frequency Reuse Using
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ABSTRACT

In OFDMA-based cellular system, inter-cell interference (ICI) reduces system capacity by aggravating
receiving performance of the users located in edge of the cell. Therefore, to mitigate ICI is very important
issue in cellular system. To deal with ICI problem, fractional frequency reuse (FFR) is introduced. FFR is an
interference management technique. It separates each cell into inner cell and outer cell. Then, it allocates whole
system bandwidth to inner cell and different frequency partition to each sector of outer cell. By doing this,
outer cell users can ignore interferences from adjacent cells. So, the receiving performance of the cell edge
users can be fairly increased. However, using FFR technique has a fatal side effect. In order to use different
frequency partition among three sectors of outer cell, they can use only a third of the whole system bandwidth.
Then, the reduction of available bandwidth reduces the system throughput directly. To solve this problem, we
propose a new FFR method that allocates partially overlapped frequency partition to each sector of outer cell.

And then, we suggest a proper overlapping ratio for practical cellular system.
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Table 1. Simulation Parameters
Parameter Value
Center frequency 2.5 GHz
Cell radius 1000 m

2 tiers 19cells 3sectors/cell
Frame structure IEEE 802.16m

Number of users/sector 20

Urban NLOS Macrocells
0: 8dB, decorr. dist.: 50m
ITU Ped B 3km/h(60%)
ITU Veh A 30km/h(30%)
ITU Veh A 120km/h(10%)
1x1 (SISO)

Round robin

Full buffer

5:3 (ignore multicast SF)
RBIR

63% of cell radius

Configuration

Path-loss type
Shadow fading

Channel model

Antenna structure
Scheduling

Traffic model

Multicast ratio
Link to system mapping

Unicast :

FFR application distance
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Table. 2. OFDMA Parameters
Parameters Value
System Bandwidth (MHz) 5 7 8.75 10 20
Sampling frequency (MHz) 5.6 8 10 11.2 22.4
Sampling factor 28/25 8/7 8/7 28/25 28/25
FFT size 512 512 1024 1024 2048
Subchannel spacing (KHz) 10.94 7.81 9.77 10.94 10.94
Useful symbol time (us) 91.4 128 102.4 91.4 91.4
OFDMA symbol time 102.857 144 115.2 102.857 102.8.57
Cyclic oD | Number of OFDMA symbols /frame 48 34 43 48 48
prfég‘ Idle time(us) 62.857 104 46.40 62.857 62.857
G =18 | 1pp Number of OFDMA symbols /frame 47 33 42 47 47
Idle time(us) 165.714 248 161.6 165.714 165.714
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