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Abstract— The emerging demand for diverse data
applications in next generation wireless networks entails
both high data rate wireless connections and intelligent
multiuser scheduling designs. Orthogonal frequency
division multiple access is capable of delivering high
speed connections in a multipath environment by dividing
an entire channel into many orthogonal narrow band
subcarriers and thus eliminating inter symbol
interferences, which limits the available data rates. In this
paper, we have investigated about resource allocation
problem for the downlink of Orthogonal Fregquency
Division Multiple Access (OFDMA) wireless multicast
systems. It is assumed that the Base Sation (BS) consists
of multiple antennas in a Distributed Antenna System
(DAS) or Callected Antenna System (CAS), whereas each
user is equipped with a single antenna., The allocation
unit is a set of contiguous subcarriers (chunk) in
conventional OFDMA systems. The aim of this
investigation is to propose an efficient algorithm to
maximize the total throughput with respect to total
available power and average Bit Error Rate (BER) over a
chunk.

Keywords— MISO-OFDMA, multicast systems, DAS,
CAS, multiuser diversity, chunk allocation.

I.  INTRODUCTION
The systems based on OFDMA, are able to deliven hig
data rate and can operate in the hostile multipattio
environment. OFDMA-based systems allow efficient
sharing of limited resources among multiple usechsas
spectrum and transmit power [1]-[3].
With various Quality-of-Service (Qo0S) requirements
OFDMA has been developed to support various
multimedia applications. The frequency band diviohts
a group of mutually orthogonal subcarriers in OFDMA
each group having a much lower bandwidth than the
coherence bandwidth of the channel. It providegebet
protection facility to inter symbol interference dan
frequency selective fading. Each user is dynamjcall
assigned to a subset of subcarriers in multi-user
environment in each frame which take advantagaef t
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fact that at any time, the channel responses dfereatit
for different users and at different subcarrieis[{d.

In OFDMA, it is considered that both user and tlase
station is used single antenna. The allocation umit
OFDMA is not the subcarrier, but a set of contigaiou
subcarriers which are called chunks. The Distrithute
Antenna System, in which a cell is divided intowarier
of sectors with at least one antenna per sectois It
different from the conventionally collocated antann
system (CAS) where all the antenna units are dintra
collocated [5].

=45

Fig.1: Resource Allocation in Single Antenna Scenario
(9]

In Chunk Based OFDMA Resource Allocation with
Single Antenna Scenario, the allocation algorithm
allocated chunks to users according to their aweerag
Signal to Noise Ratio within each chunk, where Bitor
Rate (BER) is make-sure within each chunk. Churdetla
resource allocation is applied not only to the kng
antenna scenario but also to the multiple antennas

[5].

Fig. 2: Resource Allocation in Distributed Antenna
System [€]
The resource allocation in chunk based OFDMA with
single antenna scenario has low throughput. Tgtstem
throughput can be increased by placing BS’s maltipl
antennas at different locations. Resource Allocati®
performed centralized in Distributed Antenna Systamd
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the available resources are used more efficieritlys
possible because of the different spreading enriemis
across distributed antennas that to make better the
wireless channels of users. Through a single trazssom,
data can be transmitted from each distributed aatef

the base station to multiple mobile users only intivast
systems [6]-[7].

Thus in OFDMA system, there are various approattres
resource allocation. In distributed antenna sysbem of

the antenna placed at the center of the cell amer dhree
antennas on the vertices of a triangle, having R/3m
distance from the center. Resource allocation nylsi
antenna scenario, the base station antenna isdptddbe
center of the cell. In Distributed Antenna Systdotal
throughput of resource allocation will be more than
resource allocation in single antenna scenari¢qp]-

I. LITERATURE SURVEY
Stavros A. Kotsopoulos et al. [5],in this paper, the
single antenna multicast OFDMA system is proposed b
resource allocation algorithm In this paper, easér @and
base station used a single antenna and allocatibrisua
chunk. Chunk is a set of contiguous subcarrierse Th
purpose of this proposed algorithm is that to mazeém
the total throughput with respect to total avaapbwer
and average bit error rate over a chunk. Disadgentd
this algorithm is that it is more complex.
Vasileios D. Papoutsis et al. [6]author designed a
resource allocation algorithm for the MISO-OFDMA
DAS downlink. In this paper, chunk is the resource
allocation unit of multicast groups for reducingeth
complexity and considered average BER over each
chunk. The base station consists of multiple ardenn a
Distributed Antenna System (DAS). The purpose @ th
algorithm is to maximize the total throughput wigspect
to total available power and average bit error mater a
chunk. In this as number of chunks increases aeerag
throughput increases but complexity also increases.
loannis G. Fraimis et al. [7],in this paper, a resource
allocation algorithm is proposed for the MISO-OFDMA
DAS downlink in which resources are allocated opea
chunk basis. In this paper, the base station censic
multiple antennas in a Distributed Antenna System
(DAS), whereas a single antenna is available th eser.
The proposed algorithm has not fully optimize bhist
algorithm maximizes the total throughput with resp®
total available power and it is proportional to alaate
among users. The efficiency of this algorithm igets by
coherence Bandwidth of this algorithm.
Stavros A. Kotsopoulos et al. [8]jn this paper a user
selection and resource allocation algorithm is tged
for multi-user downlink MISO-OFDMA that assimilates
fairness by imposing proportional constraints amtey
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data rates of users. In this paper base statios msay
antennas and a single antenna is available to eseh
This algorithm is based on Zero Forcing Beam Fogmin
and Spatial Correlation which maximizes the sunthef
users’ data rates with respect to total availalolegy and
proportional fairness among users’ data rates.

Na Gao et al. [9],in this paper, under different power
control conditions, the author proposed the optiohaink
resource allocation algorithm. This allocation nmaizies

a general utility function of average users datagdor
wireless OFDMA systems. This optimal scheme can be
achieved by Lagrange dual-based gradient iteratiatis
fast convergence and low computational complexity.
this scheme, if the value of utility parameter eases,
fairness increases but total throughput decreases.

Peter W. C. Chan et al. [10]for multiplexing the signal

of multiple users in every subcarrier, the author
considered the multiuser MISO-OFDMA downlink
system using Zero Forcing-SDMA. The aim of this
scheme is to derive the resource allocation algarito
maximize the sum capacity of the system by usingguo
allocation, transmit and receive beam forming asdru
selection.

Huiling Zhu et al. [11], in this a chunk based resource
allocation scheme by using joint chunk, power aitd b
allocation is designed. This scheme analyzed by
maximizing the throughput under a total power c@ist.
The efficiency of this dynamic power allocation sofe

is compared with the scheme of fixed power allarati
The average throughput decreases as the bandwitibh r
increases in both dynamic power allocation and dfixe
power allocation scheme.

Duy T. Ngo et al. [12],in this paper, the proposed
schemes are efficient low complexity resource allion

for OFDMA based multicast wireless systems. In ¢hes
schemes the total available bandwidth among msltica
groups are able for flexibility and fairly distrited. These
schemes can achieve a high system throughput.
Miaowen Wen et al. [13],in this paper, both Zero-
Forcing(ZF) and OFDMA(Orthogonal frequency Division
Multiple Access) interleaved SC-FDMA( Single-Carrie
Frequency Division Multiple Access) systems are
presented for bit error rate analysis. This scheamgsed
Nakagami-m frequency selective fading channels with
arbitrary m. The performance of this scheme depemds
the number of subcarriers for a specific user arahoel
order.

Changho Suh et al. [14],the authors considered the
resource allocation problem using the assumption of
multiple description coding (MDC) for multicast s&res
over multicarrier systems. To reduce the complesite
author proposed a two step suboptimum algorithm by
separating subcarrier allocation and bit loading.
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OFDMA is a multiple access scheme based on dividing
an entire channel into many orthogonal narrow band
subcarriers. OFDMA has the ability of deliveringghi
speed data connections in a multipath environment.
Literature shows that user selection and resource
allocation plays important role in the performanck
OFDMA. There are many algorithms for User Selection
and Resource Allocation in OFDMA.

Chunk is a group of subcarriers. There are various
approaches for selection of subcarriers and resourc
allocation in OFDMA. First approach is that the das
Station uses many antennas whereas a single antenna
available to each user. Second approach is thabdke
station and each user equipped with a single aatenn
Third approach is that the base station consistsudtiple
antennas in a Distributed Antenna System (DAS).

In the first approach whereas a single antennadtadble

to each user has large complexity. In second approa
whereas each user equipped with a single antermiz$s
average throughput. Total system throughput can be
increased by placing BS’s multiple antennas atedffit
locations, configure with the DAS.

Each and every algorithm and approach have its own
advantages and disadvantages. So there is a tfade-o
between number of subcarriers per chunk, number of
multicast groups, average throughput and averatggeu
probability.

Il APPLICATIONS
OFDMA has been used in the mobility mode of
IEEEB02.16 WIMAX., is a working specification in
3GPP Long Term Evolution downlink. It is the caratil
access method for the IEEE802.22 Wireless Regional
Area Networks. Clearly that it is a recent advaite
wireless communication technology which has led to
significant innovations that enable OFDMA-based
wireless access networks. It provides better Quafit
Service (QoS) than ever with convenient and in axjwe
deployment and mobility.

V. CONCLUSION
The importance of OFDMA system is high throughput
and low outage probability. Many researchers hawe p
their ideas & notions on resource allocation akioni in
chunk based OFDMA systems. Avera@&R over a
chunk is taken into account and it could be saéd there
is a relation between average throughput and agerag
outage probability. The appropriate parameteriratio
depends on the needs of each system in total thputg
outage probability and complexity.
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