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Abstract:-Dispensing and overseeing radio resources to the multi-cast transmissions in OFDMA (orthogonal-frequency division-multiple-
access) systems is testing exploration issue tended to by this paper. A sub-grouping technique, which separates the subscribers into subgroups as
indicated by the accomplished channel quality, is considered to defeat the throughput confinements of conventional multicast data conveyance
schemes. A low complexity algorithm intended to work with diverse resource allocation strategies, is additionally proposed to diminish the
computational complexity of the subgroup development issue. Reproduction results, did by considering the long term evolution system taking
into account OFDMA, affirm the adequacy of the proposed arrangement, which accomplishes a close ideal execution with a restricted
computational load for the system. In this paper we are introducing the MLTE for improve the MBPS speed for fix network coverage at uniform

and sparse.
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I. INTRODUCTION

In the present situation of quick web service extension, top
notch group-arranged (i.e., multicast and telecast) services,
for example, interactive media downloading, feature
conferencing, and versatile tv are picking up in significance.
The configuration of compelling multicast activity
conveyance strategies in OFDMA (orthogonal frequency
division multiple-access), based systems are turn into a
testing undertaking examined in a few examination lives up
to expectations. Because of the colossal adaptability in range
management and the high heartiness against blurring
phenomena OFDMA is the premise of the most encouraging
radio access systems, for example, LTE (long-term
evolution) [1] & wimax (worldwide interoperability-
microwave access) [2], which bolster the transmissions of
multicast substance notwithstanding the customary.

In these systems, the configuration of productive and
powerful radio resource management (RRM) strategies is
vital to ensure fantastic multicast sessions. In particular, a
key part is played by the connection adjustment system,
which chooses the transmission parameters for every
scheduling resource on a for every group premise, i.e., as
indicated by the channel states of all multicast clients. The
conventional multicast scheme [5] shows low proficiency
since it allocates the group data rate in view of the client
encountering the most exceedingly terrible channel quality.
To defeat this imperative, multi-rate approaches have been
planned. Among these, subgroup based approaches [7], [8]
have been created to unearthly effectiveness and the session
execution of multicast transmissions in OFDMA systems. A
conceivable situation is delineated in fig.

Behind this methodology there is the way to go of isolating
the multicast beneficiaries into diverse subgroups as
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indicated by the accomplished channel conditions, and
relegating them the transmission resources as needs be Sub-
grouping can detectably enhance the multicast session
execution, in spite of the fact that it can be described by a
higher calculation complexity than conventional schemes.
To be sure, the requirement for selecting a satisfactory
number of subgroups, with their pertinent transmission
parameters and alloted resources, presents complexity in the
subgroup creation. This makes a thorough inquiry based
approach not suitable for genuine executions.

The outline of a successful close ideal arrangement for
subgroup development in OFDMA-based systems is still
open issue. Particular paper propose low complexity eager
algorithm in view of an iterative keen inquiry of the most
suitable subgroup design as per the channel characteristics
of clients included in the session. The proposed subgroup
development strategy is intended to work with diverse target
expense capacities. Through simulations, directed by
shifting the channel transmission capacity and multicast
group size, we show the adequacy of the proposed strategy,
which offers a superior close ideal execution and less
emphases for meeting contrasted with the outcomes
accomplished by the current methodologies in the writing.

Fig. No.01 Multicast Sub-grouping Technique
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The rest of the paper is sorted out as takes after. Area ii
gives a brief best in class on connection adjustment
approaches for multicast content conveyance. In = section iii
the tended to resource allocation issue is presented, though
section IV concentrates on proposed low complexity
algorithm for the subgroup arrangement in OFDMA-based
systems. Area v gives the outcomes accomplished by
simulation battles, while conclusion and future works are
condensed in a VI section.

I1. RELATED PREVIOUS WORK

Paper concentrates on single cell multi-cast services, in that
base-station conveys the data activity to multiple.
Beneficiaries are in the same multicast group. A group-
situated environment is described by the vicinity of multiple
destinations obliging the same data activity. In this
environment, point-to-multipoint transmissions misuse the
telecast way of the radio channel by utilizing a solitary
transmission to sustain the entire multicast group.
Multicasting over OFDMA-based systems presents a few
open exploration issues, principally because of the choice of
mcs (modulation & coding scheme), that’s performed on for
every group premise.

I11. SUBGROUP-BASED RRM ALGORITHM
A. SYSTEM-MODEL

In this work we allude to dma system solitary cell where
base-station serves solitary multicast group more than a
channel data transfer capacity equivalent to b. The station
runs the RRM techniques by dealing with the accessible
frequency resources inside of a given scheduling casing.
Every scheduling resource compares to the littlest frequency
unit oversaw by the RRM, e.g., a solitary sub transporter or
a sub-channel made out of a few neighbouring subcarriers.
The recent arrangement is executed in numerous OFDMA
based systems, for example, LTE [1] and wimax [2]. Let r
quantity of scheduling resources accessible for multi-cast
session & let bo=b/r be channel data transfer capacity of
every frequency resource.

The base station depends on the channel state information (
CSI) sent by the multicast clients each scheduling casing to
choose the resource task. The CSI criticism is an evidence of
channel-quality of terminal given and relies on upon the
deliberate signal to interference plus noise ratio (sinr). In
view of the accumulated CSI data, the base station chooses
the most suitable mcs for each got CSI. Let m be the
quantity of the accessible mcs levels,& cm (with m=1,...,m)
the unearthly productivity (that is quantity of the transmitted
data-bits per hertz) of a coding & modulation scheme.
Higher a mcs level, higher will the otherworldly
productivity, i.e., cm* > c¢m, with m*> m. Clearly, cmbo
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speaks to the data rate accomplished by the one resource
frequency; it is then transmitted with m-th level mcs.

Let, k be multi-cast client set, and it being k=|k| , a multi-
cast group size. We relate to CSIk (k =1, ... k) the CSI.
Without loss of all inclusive statement, we accept that CSI k
speaks to an evidence of the most extreme mcs level
bolstered by the terminal so as to effectively interpret the got
signal with a bit error rate (ber) littler than a predefined
target esteem. Let um={k ? k| CSIk 0 m} signify
arrangement of clients belonging to k which effectively
bolster m-th level mcs, with m=1,

IV. RECURRENCE DOMAIN SUB-GROUP
ALGORITHM

Here proposed frequency domain sub-group algorithm to
give a close ideal arrangement near to the one got by the ess
while significantly diminishing the computational expense
of multicast sub-grouping. Each scheduling case, fast
discovers the best subgroup setup as per the CSI inputs
gathered by the base station. The shaped subgroups, and the
related resources allotted to them, might progressively
change outline by edge to adjust to the varieties of client
channel conditions.

Quick (abridged in table i) is an iterative algorithm taking
into account an avaricious methodology. At each emphasis,
fast expands the quantity of empowered subgroups and
inquiries the most suitable subgroup arrangement that
permits the objective expense capacity to be higher than in
the past cycle. Emphases end when no further enhancements
in terms of target capacity are accomplished. As specified in
section iii-b, distinctive objectives in the subgroup creation
can be accomplished by legitimately adjusting the objective
expense capacity. We demonstrate with the objective
expense capacity misused in fast. If there should be an
occurrence of adr amplification, this capacity is equivalent
to mt = cmbo rm |um|, while it is equivalent to Apf =
log(cmbo rm) |um| in the event of a

Corresponding fairness allocation. Quick endeavours two
unique sets. The main set is indicated with m and contains
the plausible mcss, i.e., the mcss upheld by no less than one
terminal. As specified over, every subgroup is identified
with an Alternate mcs. Thus, the m set gathers the mcss to
be assessed for subgroup development. Legitimately, the
most extreme allowable number of subgroups matches with
cardinality of particular set, that is, |m

Second set utilized by fast is shown with me and speaks to
the arrangement of empowered mcss. Amid the first cycle
(t=1), fast-performs-resource allocation by a scheduling all r
frequency type resources with mcs upheld by the client with
the most noticeably bad channel conditions this design is
demonstrated with ~r 1. When this stride is performed, fast
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stores the empowered mcs in the me set. At last, fast
computes the capacity quality, indicated with ~A1, identified
with the empowered.

Subsequently, by appropriately tuning the expense capacity ,
the proposed subgroup-based RRM structure can be
effortlessly reached out to bolster distinctive subgroup
development strategies.

To show the adequacy of the proposed sub-grouping
methodologies in OFDMA-based systems, simulations are
completed by considering the LTE radio versatile system.
Such a system ensures low inactivity, expanded system
limit, and enhanced unearthly effectiveness [1]. In addition,
since it intended to proficiently work with multimedia-
broadcast multicast-service (mbms) standard, LTE permits
upgraded multicast transmissions both the centre and radio
access system. This angle likely makes LTE the most
encouraging remote system ready to bolster great group-
situated services. The RRM methods in the LTE are then
performed by LTE scheduler, intended to proficiently handle
a resource allocation in time & frequency spaces [21]. In the
frequency space, LTE deals with the range in the terms of a
sub-channels of a 180khz named rbs (resource blocks). The
time area, accessible resources are appointed by the LTE
base station each transmission time interval (tti), enduring 1
ms. Keeping in mind the end goal perform the connection
adjustment, LTE characterizes the channel quality indicator
(cqi) input which speaks to the greatest mcs upheld by a
terminal as per the accomplished sinr esteem. Transmission
parameters are adjusted each cqi feedback cycle (cfc) as
indicated by the cqi qualities gathered by the base station
with a specific end goal to satisfy channel quality varieties.
Table ii records cqi levels for LTE-system, related mcss is
with their separate ghostly productivity values. As indicated
by table ii, LTE has m = 15 distinctive mcss for the
execution assessment displayed in this work is in light of the
rules characterized in [23]. Channel quality for every
terminal is assessed terms of the sinr measured over every
sub-transporter.

Po x PLy x hy,

SINR; = —-
Y (P x PLy % hy) + N,

Where a p0 is transmission-power, pl0 way misfortune in
addition to shadow blurring, and hO the little scale quick
blurring of the connection between terminal & serving-base-
station; pj, plj & hj are individually the transmission
influence, the way misfortune in addition to shadow
blurring, and the little scale quick blurring of the connection
between the terminal and the j-th meddling base station. At
long last, no is the clamor power. These qualities are
mapped into the powerful sinr as indicated by the
exponential effective sir mapping (eesm).
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Vsub

Where, NSUB is the aggregate number of sub-transporters.
The parameter & is a scaling variable used to powerfully
change, each scheduling casing, the bungle between the real
and the anticipated block error rate (bler). We modelled the
worth & as indicated by [25]. Sinr is mapped-to

the cqi level (that is mcs) that guarantees a bler target
esteem littler than 10% [24]. Principle simulation
presumptions are recorded in table. Yields are accomplished
by averaging an adequate number of simulation results to
get 95% certainty interims. To evaluate the viability of
subgroup-based RRM strategies (both maximum throughput
and proportional fairness), we contrast them and the cms
algorithm, which speaks to the standard answer for multicast
activity conveyance in mbms. To evaluate the close ideal
conduct of the proposed fast for subgroup development, we
look at its execution against the ess utilized as benchmark &
two low-complexity-schemes, that is, sms & mgga [15],
specified in the work area. We consider two situations with
stationary client circulations.
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Fig. No.02: (a) Uniform & (b) sparse user distribution
within cell
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i) uniform scenario, where the clients are consistently
circulated inside of the entire cell scope range, see fig. 2(a);
(ii) sparse scenario, which speaks to a run of the mill on-
grounds situation where the clients, conveyed over
distinctive concentrated territories as indicated in fig. 2(b)
experience heterogeneous channel conditions.
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Fig. No.03: Cost Function Performance (a) Maximum
thought-put & (b) allocation proportional fairness

The Aadr of fast is constantly equivalent to 3% in both
tended to situations. In addition, it merits underlining that
sub-grouping the sparse situation accomplishes higher adr
than in the uniform situation, on account of the multiuser
assorted qualities misuse. This examination additionally
exhibits that the near to-ideal execution of fast is not
affected by the client dispersion inside of the cell. In reality,
while the adr of sms & mgga is a higher in sparse situation,
the Aadr of fast is equivalent in both tended to situations.

1 + oy m- (RY)], Mo, >0

0. otherwise

The investigation for the proportional fairness allocation is
demonstrated in fig. 3(b). For this situation, we consider the
execution in terms of total of logarithmic data-rate since
objective metric for this strategy. From the accomplished
simulation results, we can take note of that the execution of
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ess is equivalent to 304 kbps, by and large, while this quality
is equivalent to 250 kbps, by & large, by algorithms, both
mgga and sms achieve an adr worth equivalent to 125 mbps,
all things considered, in every considered situation. At long
last ensures an adr worth equivalent to 155 mbps, which is
near to the outcome accomplished through a comprehensive
inquiry. It unmistakably creates impression that fast offers a
superior close ideal execution contrasted with sms and
mgga. Without a doubt, the confound in terms of adr, i.e.,
Aadr between sms and ess algorithm is equivalent to 16% in
the uniform situation and to 33% in the sparse situation, and
very nearly qualities hold for mgga. The Aadr of fast is
constantly equivalent to 3% in both tended to situations. In
addition, it merits underlining that grouping in the sparse
situation accomplishes higher adr than in the uniform
situation, because of the multiuser differences abuse. This
investigation additionally shows that the near to ideal
execution of fast is not affected by the client dissemination
inside of the cell. For sure while the Aadr of mgga & sms is
higher in sparse situation, the Aadr of fast is equivalent in
both tended to situations. The investigation for the
proportional fairness allocation is indicated in fig. 3(b). For
this situation, we consider the execution in terms of whole
of logarithmic data-rate since the objective metric for this
strategy. From the accomplished simulation results, we can
take note of that the execution of ess is equivalent to 304
kbps, by and large, while this quality is equivalent to 250
kbps, all things are considered, for the both mgga & sms.

It is accomplished an execution equivalent to 298 kbps,
overall. Once more, the execution nearest to ideal is gotten
by fast that has a contrasted with the ideal worth, i.e., pf,
equivalent to 3%, by and large. Despite what might be
expected, befuddle for sms and mgga is equivalent to 15%
in the uniform situation and 20% in the sparse case.
Likewise with the proportional fairness allocation, the
execution of mgga is influenced by the client circulation
inside of the cell, while the proposed fast approach is not
influenced by the client conveyance. A further correlation of
cms, ess, sms, mgga and fast strategies will be found in the
tables (iv) & (v) that list parameter qualities identified with a
specimen simulation in a sparse situation for maximum
through put & proportional fairness-allocation-schemes,
individually. The ess and the fast algorithms empower a
"comparative" subgroup arrangement with two sub-groups
with same mcss. Considered both cases, non-ideal execution
of fast is just identified with the distinctive resource
dispersion among the empowered subgroups with a
subsequent contrast in terms of subgroup data rates. Rather,
the yield of sms and mgga is a subgroup design made out of
3 subgroups if there should arise an occurrence of adr
expansion, this includes a huge distinction in terms of the
data-rate  which is experienced by multi-cast clients
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contrasted with ess-case. Proportional fairness mgga, case &
sms empower two subgroups, yet with diverse mcss and
resource appropriation as for ess.
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Fig. No. 07: (a) ADR (b) ESS FAST Mismatch.
Performance as a function of the resource-number for
maximum thought-put allocation

(iii) fast obliges less number of cycles the meeting than sms
and mgga; (iv) the close ideal conduct of fast is not
influenced by the client dispersion inside of the cell.
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C. Comment on CSI Assumption

In this work we expect that client channel conditions are
spoken to by a solitary CSI esteem, which relates to wide-
band cgi-mode in the LTE systems to legitimize this
presumption, in this segment the effect on the proposed
arrangement is assessed, and it is demonstrated that it
doesn't present significant slips or inefficiencies. A non
specific OFDMA-based system permits to abuse the
frequency selectivity by allocating to the served clients the
better partition of the range as indicated by their
accomplished channel qualities [29], [30]. This implies that
a client report an alternate CSI esteem for each accessible
scheduling resource which base-station could utilize an
alternate mcs for every frequency resource allotted to a
given data transmission. Our point is to show if and how
much the frequency selectivity influences the execution for a
situation of a solitary multicast session. For this reason, we
consider a situation with maximum throughput allocation
where we differ the quantity of clients included in a bland
subgroup and the quantity of frequency resources doled out
to the considered subgroup. We ascertain adr offered by
wide-band cgi mode tended to in our work and the adr
accomplished by misusing the frequency selectivity. The
recent adr worth is ascertained by considering that each rb
relegated to the subgroup is presented with the base mcs
among those bolstered by the included clients over the
considered rb. The increase is in terms of an adr, which is
offered by frequency-selectivity abuse is demonstrated in
fig. 10. It can be watched that all in all the selectivity misuse
does not present an important pick up in point-to-multipoint
transmissions towards a solitary multicast group.
Specifically, the most noteworthy increase is of around 5%
and is just gotten when the quantity of clients in the
subgroup is low, in particular 5, and the relegated rbs is
high, to be specific 100. In different cases, the presented
increase is lower or even.
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Fig. No.08: (a) Sum of the algorithmic data-rate & (b)
ESS FAST Mismatch. Figure indicates performance as a
function of the user-number for proportional-fairness
allocation.
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Fig. No.09: (a) Sum of the algorithmic data-rate & (b)
ESS FAST Mismatch. Figure indicates performance as a
function of the resource-number for proportional-
fairness allocation.

As indicated by the examination exhibited in this area, we
can presume that the presumption presented in our work has
a little effect on the system comes about and can be,
therefore, viewed as worthy. This is particularly genuine in
the event that we consider that frequency selectivity includes
two viewpoints: (i) a lot of uplink control activity is needed
for CSI criticism transmissions; (ii) the complexity of
scheduling approaches expands and gets to be reliant from
the quantity of clients and the quantity of accessible
resources. Such perspectives can't be viewed as unimportant
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in the event of multicast situations, when the quantity of
included clients is generally high.
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Fig. No. 10: Single-Group Scenario Frequency Selectivity
Gain

We likewise engaged our regard for the effect that blunders
in the CSI estimation by the multicast clients have on the
system exhibitions. Specifically, we assessed the power of
tended to arrangements to the blemished CSI estimation. We
thought about the adr got when the CSl is
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Fig. No. 11: Variation of ADR because of imperfect
estimation of CQI.

approximated to the perfect worth with the adr accomplished
when the deliberate sinr is approximated to the perfect
quality and an added substance  autonomous
indistinguishably appropriated zero mean gaussian mistake
[31], such that the client encounters one level variety in the
deliberate. In fig. 11, the adr variety is plotted, by differing
the rate of clients reporting a blemished CSI quality, up to
the great situation where multicast destinations are
influenced by defective channel estimation. It can be
watched that by and large the considered arrangements are
vigorous to such lapses. We can take note of that all
subgroup-based strategies show comparative patterns.
Specifically, we indicate that in every single tried cas every
one of the arrangements demonstrate an adr variety
constantly lower than 4.5% (this worth is accomplished by
ess in the pessimistic scenario, i.e., all multicast individuals
experience slips in channel estimation). This rate is
abatements down to 1.38% when we consider the instance of
half partition of clients with channel estimation mistakes. To
finish up, we can express that a defective CSI estimation as
has a little effect on the outcomes when receiving the sub-
grouping methodology.
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V. PROPOSED WORK

We are introducing the MLTE algorithm for improve the
results. MLTE algorithm improves the MBPS speed for the
fix network coverage .

VI. RESULTS

The results are improving in the form of MBPS. We use
MLTE algorithm for improve the results . MLTE Algorithm
is showing that data rate is increasing as network coverage
increase .Figure 12 is a results wave form for uniform
scenarios.

Figure 12:- Graph in between data rate and network
coverage for uniform Scenario

The results are improving in the form of MBPS. We use
MLTE algorithm for improve the results .MLTE Algorithm
is showing that data rate is increasing as network coverage
increase .Figure 13 is a results wave form for sparse
scenarios.

Figure 13 :- Graph in between data rate and network
coverage for sparse Scenario
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VIl. CONCLUCION

In this thesis we have proposed resource allocation scheme
of MLTE sub-group. The proposed policy is designed for
covering different scheduling-strategies by decently
adapting target cost-function, which overcomes output
limitations of conventional type multi caste scheme whilst
guaranteeing maximization of system capacity. Campaign of
simulation demonstrated that suggested MLTE algorithm (i)
which further reduces computational cost of sub-group
creation. (ii) Guarantees performance which is close to one
achieved by exhaustive search-scheme for the both
Proportional Fairness Allocations and Maximum Output.
Compared to the existing approaches less iteration is
requiring for convergence.

High-performance level of suggested solution has made it
especially interesting for implementation of impractical
system. Resource allocated under the strict-time constraints.
By adopting a multipath MLTE network coverage area is
going to increase both uniform and scenario wise.

References

[1] Giuseppe Araniti, Massimo Condoluci, Antonio lera,
Antonella Molinaro, John Cosmas, and Mohammadreza
Behjati leee Transactions On Broadcasting, Vol. 60, No.
2, June 2014

[2] V. D. Papoutsis, I. G. Fraimis, and S. A. Kotsopoulos,
“Fairness-aware resource allocation for the SISO
downlink over frequency-selective channels,” in
Proceedings of the IEEE Wireless Communications and
Networking Conference (WCNC '10), April 2010

[3] A. Alexiou, C. Bouras, V. Kokkinos, and E. Rekkas, “An
improved mechanism for multiple MBMS sessions
assignment in B3G cellular networks,” Wireless
Networks, vol. 16, no. 3, pp. 671-686, 2010.

[4] J. Xu, S. J. Lee, W. S. Kang, and J. S. Seo, “Adaptive
resource allocation for mimo-ofdm based wireless
multicast systems,” IEEE Transactions on Broadcasting,
vol. 56, no. 1, pp. 98-102, 2010.

[5] Y. Ben-Shimol, I. Kitroser, and Y. Dinitz, “Two-
dimensional mapping for wireless OFDMA systems,”
IEEE Transactions on Broadcasting, vol. 52, no. 3, pp.
388-396, 2010

[6] V. D. Papoutsis, I. G. Fraimis, and S. A. Kotsopoulos,
“Resource allocation algorithm for MIMO-OFDMA
systems with minimum resources guarantee,” in
Proceedings of the IEEE International Conference on
Electronics, Cicuits and Systems (ICECS '10), Athens,
Greece, December 2010.

[7] V. D. Papoutsis, I. G. Fraimis, and S. A. Kotsopoulos,
“Fairness-aware resource allocation for the SISO
downlink over frequency-selective channels,” in
Proceedings of the IEEE Wireless Communications and
Networking Conference (WCNC '10), April 2010.

[8] I. G. Fraimis, V. D. Papoutsis, and S. A. Kotsopoulos, “A
decentralized subchannel allocation scheme with Inter-
cell Interference Coordination (ICIC) for multi-cell
OFDMA systems,” in Proceedings of the 53rd IEEE
Global Communications Conference (GLOBECOM '10),
December 2010


http://www.ijritcc.org/

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

A.N. Zaki and A. O. Fapojuwo, “A graph-based resource
allocation algorithm for downlink MIMO-OFDMA
networks,” in Proceedings of the IEEE Global
Telecommunications Conference (GLOBECOM '09),
December 2009.

Z. J. Guan, H. Li, C. Q. Xu, X. L. Zhou, and W. J.
Zhang, “Adaptive subcarrier allocation for MIMO-
OFDMA wireless systems using Hungarian method,”
Journal of Shanghai University, vol. 13, no. 2, pp. 146—
149, 2009.

B. Da and C. C. Ko, “Resource allocation in downlink
MIMO-OFDMA with proportional fairness,” Journal of
Communications, vol. 4, no. 1, pp. 8-13, 2009.

M. S. Maw and I. Sasase, “Resource allocation scheme in
MIMO-OFDMA system for user's different data
throughput requirements,” IEICE Transactions on
Communications, vol. E91-B, no. 2, pp. 494-504, 2008.
Y.-C. Lai, P. Lin, Y. Fang, and W.-H. Chen, “Channel
allocation for UMTS multimedia broadcasting and
multicasting,” IEEE  Transactions on  Wireless
Communications, vol. 7, no. 11, pp. 4375-4383, 2008.
X. Lu and Z. Li, “An adaptive resource allocation
algorithm based on spatial sub-channel in multiuser
MIMO/OFDM systems,” in Proceedings of the IEEE
International Conference on Communications (ICC '08),
J. Cai and X. Chen, Eds., Beijing, China, May 2008.

J. Liu, W. Chen, Z. Cao, and K. B. Letaief, “Dynamic
power and subcarrier allocation for OFDMA-based
wireless multicast systems,” in Proceedings of the IEEE
International Conference on Communications (ICC '08),
Beijing, China, May 2008.

C. Suh and J. Mo, “Resource allocation for multicast
services in multicarrier wireless communications,” IEEE
Transactions on Wireless Communications, vol. 7, no. 1,
pp. 27-31, 2008.

A. M. C. Correia, J. C. M. Silva, N. M. B. Souto, L. A.
C. Silva, A. B. Boal, and A. B. Soares, “Multi-resolution
broadcast/multicast systems for MBMS,” IEEE
Transactions on Broadcasting, vol. 53, no. 1, pp. 224—
233, 2007.

F. Hartung, U. Horn, J. Huschke, M. Kampmann, T.
Lohmar, and M. Lundevall, “Delivery of broadcast
services in 3G networks,” IEEE Transactions on
Broadcasting, vol. 53, no. 1, pp. 188-198, 2007

M. R. Chari, F. Ling, A. Mantravadi et al., “FLO
physical layer: an overview,” IEEE Transactions on
Broadcasting, vol. 53, no. 1, pp. 145-159, 2007.

J. Y. Kim, T. Kwon, and D. H. Cho, “Resource
allocation scheme for minimizing power consumption in
OFDM multicast systems,” IEEE Communications
Letters, vol. 11, no. 6, pp. 486-488, 2007.

C. S. Bae and D. H. Cho, “Fairness-aware adaptive
resource allocation scheme in multihop OFDMA
systems,” IEEE Communications Letters, vol. 11, no. 2,
pp. 134-136, 2007.

P. W. C. Chan and R. S. Cheng, “Capacity maximization
for zero-forcing MIMO-OFDMA downlink systems with
multiuser diversity,” IEEE Transactions on Wireless
Communications, vol. 6, no. 5, pp. 1880-1889, 2007.

J. Xu, J. Kim, W. Paik, and J. S. Seo, “Adaptive resource
allocation algorithm with fairness for MIMO-OFDMA
system,” in Proceedings of the IEEE Vehicle Technology
Conference (VTC '06), Melbourne, Australia, May 2006.
G. Li and H. Liu, “Downlink radio resource allocation
for multi-cell OFDMA system,” IEEE Transactions on
Wireless Communications, vol. 5, no. 12, pp. 3451-
3459, 2006.

http://www.ijritcc.org

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

[33]

Z. Shen, J. G. Andrews, and B. L. Evans, “Adaptive
resource allocation in multiuser OFDM systems with
proportional rate constraints,” IEEE Transactions on
Wireless Communications, vol. 4, no. 6, pp. 2726-2737,
2005.

S. Xiao, X. Xiao, B. Li, and Z. Hu, “Adaptive subcarrier
allocation for multiuser MIMO OFDM systems in
frequency selective fading channel,” in Proceedings of
the |EEE International Wireless Communications,
Networking & Mobile Computing Conference, Wuhan,
China, 2005.

G. Li and H. Liu, “On the optimality of the OFDMA
network,” IEEE Communications Letters, vol. 9, no. 5,
pp. 438-440, 2005.

G. Li and H. Liu, “On the optimality of downlink
OFDMA MIMO systems,” in Proceedings of the 38th
IEEE Asilomar Conference on Signals, Systems and
Computers, pp. 324-328, California, Calif, USA,
November 2004.

M. Ergen, S. Coleri, and P. Varaiya, “Qos aware adaptive
eesource allocation techniques for fair scheduling in
OFDMA based broadband wireless access systems,”
IEEE Transactions on Broadcasting, vol. 49, no. 4, pp.
362-370, 2003

T. C. H. Alen, A. S. Madhukumar, and F. Chin,
“Capacity enhancement of a multi-user OFDM system
using dynamic frequency allocation,” IEEE Transactions
on Broadcasting, vol. 49, no. 4, pp. 344-353, 2003

J. Jang and K. B. Lee, “Transmit power adaptation for
multiuser OFDM systems,” IEEE Journal on Selected
Areas in Communications, vol. 21, no. 2, pp. 171-178,
2003.

S. T. Chung and A. J. Goldsmith, “Degrees of freedom in
adaptive modulation: a unified view,” IEEE Transactions
on Communications, vol. 49, no. 9, pp. 1561-1571,
2001. View at Publisher -

H. Rohling and R. Grunheid, “Performance comparison
of different multiple access schemes for the downlink of
an OFDM communication system,” in Proceedings of the
IEEE Vehicle Technology Conference (VTC '97), May
1997.


http://www.ijritcc.org/

