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Abstract  The relay station has been introduced to improve system throughput and coverage in
cellular networks. Accordingly, new resource allocation scheme is essential to support multi-hop
transmission in relay-assisted cellular networks. In this paper, we focus on the resource allocation in an
uplink cellular system with relay stations. There have been two main resource allocation schemes. In an
orthogonal allocation scheme, only one user is served in each cell at a given time slot and frequency
band. On the other hand, in a full spatial reuse scheme, all relay stations and base station in each cell
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serve their user simultaneously if they have more than one user who associates with them. The
orthogonal allocation scheme is inefficient in terms of bandwidth usage and the full spatial reuse
scheme may incur too much interference to cell edge users. In this paper, we propose an efficient
resource allocation scheme which limits the amount of interference. When a user in a cell is served at a
given time slot and frequency band as in the orthogonal allocation scheme, another user which is distant
from that user can be served at the same time slot and frequency band since it does not incur much
interference to the original user and the amount of interference coming from that user is small enough.
We show that our scheme performs well both in terms of throughput and fairness by simulation results.
Our algorithm can also be used in practical relay and base station deployment scenario since it does not
use any location information.
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Simulation setting

Bandwidth 10MHz

Cell layout 19 cells - wrap around

Cell radius / RS configuration R=1Km /6 RS per cell, 0.72R (position)
BS/RS/MS power 43dBm/40dBm/23dBm

Sectorization No

Shadowing Log-normal (standard deviation = 8dB)
BS-RS Link Path loss model: Type-D (LOS)

BS-MS, RS-MS Link Path loss model: Type-E (NLOS) alternative
Scheduling Proportional fair scheduler

Traffic model Persistent source (full queue)
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