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Abstract— Hyper (or large scale) multiple-input multiple 

output (MIMO) is one of the key technologies in next 

generation multi-user cellular systems. This wireless 

communication systems can attain higher throughput 

through interfering alignment. For a small numeral of users, 

determining the greatest possible degree of independence as 

well as the possibility of interfering alignment in MIMO 

system is well studied. However, the issue of preparation in 

system employing interfering alignment and serving a large 

amount of users has acknowledged little attention so far. A 

stochastic association optimization trouble and suggest a 

development and intervention alignment (SIA) algorithm. In 

each event slot, SIA schedule some users among various 

opposing ones to broadcast data, and determine 

programming and decode matrix for the selected users. 

Packet admittance control is performing in each time slot. A 

heuristic semi dispersed algorithm (SDSIA), which has a 

lower computational difficulty than the SIA algorithm. To 

contrast the performance of SDSIA with other approach 

which do not at the same time exploit interference alignment 

and scheduling and find that the combination of these two 

technique increase the attainable data rate radically. 

Key words:  MIMO OFDM, GBD, Interference Alignment, 

Scheduling           

I. INTRODUCTION 

The new aspect of energy spending can be equally added 

into this dilemma, since power is also an significant type of 

radio reserve, except that the object now become to reduce 

power use per traffic bit, for energy competence 

maximization under given QoS constraint. Typically, 

cellular system operators allocate their radio possessions 

based on the most horrible case code, which is to allocate 

obtainable capital based on usage supplies at peak traffic 

load. 

 
Fig. 1: OFDM 

This leads to important squander of resources, 

counting energy use, throughout periods by means of low 

traffic weight. To save power, a blackout or switch-off 

under-utilized BSs scheme was future at low traffic load 

conditions. The effectiveness of a message system has 

usually been measured in conditions of spectral efficiency 

(SE), which is directly related to the channel capacity in 

bit/s. This metric indicate how professionally an incomplete 

incidence range is utilize; however, it fail to give any 

imminent on how professionally the power is inspired. Such 

an imminent can be given by incorporate an EE metric in the 

presentation evaluation structure. Various EE metrics have 

been defined in the Literature; apart from the extensively 

used energy-per-bit to noise power spectral density ratio, 

Eb/N0, one can also use the bit-per-Joule competence , the 

rate per power or the Joule-per-bit  as an EE metric. The EE 

of a announcement system is closely associated to its 

authority utilization and the main power-hungry part of a 

customary cellular network is the base station (BS). 

 
Fig. 2: Block Diagram of OFDM 

The decentralized and dynamic natural world of 

ADHOC network means that information must be approved 

from node to node concerning the system topology and 

back-to-back flow rates. Furthermore, dispersed bandwidth 

allotment algorithms are usually favored over central ones. 

Two key criterion of any such dispersed algorithm are the 

quantity of data approved from node to node and the 

meeting time of the algorithm (how long it takes to reach a 

steady state after a perturbation). The third criterion is the 

fairness of the algorithm. The bandwidth allotment problem 

cautious here is the following. A network of nodes and 

(wireless) links is specified. At any case in time, there are a 

number of back-to-back flows. Each flow has its own 

compulsory bandwidth. In the special holder where a node is 

greedy and wants to use as much bandwidth as possible, its 

preferred bandwidth can be set to time without end in the 

following algorithms. Each node necessity determines the 

bandwidth to allocate for each flow transitory from side to 

side it in a fair and efficient way. 

The bit error rate (BER) performance of the 

scheme was then evaluated for a linear topology. In 

interference alignment and block diagonalization methods 

were in that order utilized by the cooperating RSs to molder 

the relay channel into several similar channels to get better 

multiplexing gain. In relay collaboration was achieve 

through the completion of system code technique resulting 
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from XOR-coding or Reed Solomon coding. The outage 

likelihood and the block error rate (BLER) concert were 

then evaluated for a linear topology. The outage capacity of 

this method was evaluated for a linear topology. Again, a 

linear topology by means of two BSs, two RSs and two UEs 

was considered in where relay collaboration was 

implemented between the two RSs. 

II. RELATED WORK 

In [1] L. Xiang,etal. presents Energy efficiency evaluation 

of cellular networks based on spatial distributions of traffic 

load and power consumption. The goal now becomes to 

decrease energy expenditure per traffic bit, for energy 

efficiency improvement under given QoS constraint. 

In [2] I. Ku, C. Wang, and J. S. Thompson,etal 

presents Spectral-energy efficiency tradeoff in relay-aided 

cellular networks, Relay transmission is a gifted technology 

in Long Term Evolution-Advanced (LTE-A) standards. The 

spectral-energy efficiency presentations of their future relay 

cooperation schemes by means of only the radio occurrence 

transmit power. 

In [3] X. Su,et al present Bandwidth allocation in 

wireless adhoc networks Challenges and prospects. Each 

node must build up image of how transmission from other 

nodes will compete with its own transmission requirements. 

III. SYSTEM MODEL 

MIMO-OFDM is the basis for higher wireless local area 

network (Wireless LAN) 

 
Fig. 3: MIMO OFDM 

And mobile broadband network standards since it 

achieve the greatest ghostly and, therefore, delivers the 

highest capacity and data throughput. In MIMO  that 

dissimilar data streams could be transmit at the similar time 

on the same incidence by taking benefit of the fact that 

signal transmit through space bounce off substance (such as 

the ground) and take manifold paths to the receiver. That is, 

by using numerous antennas and precoding the data, 

dissimilar data streams could be sending over unlike paths. 

Raleigh recommended and later proved that the meting 

outvital by MIMO at higher speed would be most 

convenient using OFDM lilt, because OFDM convert a 

high-speed information channel into a number of parallel, 

lower-speed channels. It have an Mr ×Mt transmitter matrix, 

N subcarriers, and S OFDM symbols, where Mt is the 

number of transmit antennas, and Mr is the number of 

receive antennas. 

Let B as the system bandwidth and Tf as the 

structure duration. The OFDM signal is tacit transmit inside 

frame period. Then, the conventional indication of the 

MIMO-OFDM message system can be expressed as follows: 

Y(k)= HX(k)+ N(k) 

Where Y(k) is the received signal vector. 

            X(k) is the input signal vector. 

H channel gain matrix 

                               N(k) is noise vector. 

A. Antenna Arrays for MIMO: 

Consider a MIMO system with a base station of M antennas 

and the mobile stations of N antennas.  A narrowband 

MIMO channel H can be statistically expressed with an M _ 

N matrix (i.e., H *C
M_N

) as 

 
Where QR and QT are the correlation matrices for 

the receive antennas and transmit antennas, respectively, 

while Aiid represents an i.i.d. (independent and identically 

distributed) Rayleigh fading channel. 

 
Fig. 4: Antenna Arrays for MIMO Communication 

B. Dynamic Scheduling: 

A dynamic scheduling scheme with interfering arrangement 

for multi cell networks has be proposed, which maximize a 

fair effectiveness function while guarantee the steadiness of 

the method. This scheme assumes a number of transmitter-

receiver pair and a steady packet arrival charge in each 

transmission period, but neglects the admission control 

process that may also affect the steadiness of the scheme. In 

this paper, To propose a joint preparation, interfering 

alignment, and admittance manage algorithms for a MIMO 

system. To make sure the stability of the structure, to 

implement a Lyapunov steadiness theory, which has been 

used to establish stable, dispersed, preparation policies for 

throughput maximization energy minimization and data rate 

allowance in wireless networks? However, to the best of our 

knowledge, there is no previous work on using interference 

alignment to pick up the effective network capability via 

Lyapunov stability theory. 

 To maximize the entire throughput and maintain 

the stability by using joint scheduling algorithm. 

 By Lyapunov constancy theory, change the 

difficulty into a nonlinear mixed-integer 

programming (MIP) problem with non-convex 

constraint for every time slot. To integrate 

interference alignment to build necessary 

conditions for minimizes the intrusion.  

http://en.wikipedia.org/wiki/Mobile_broadband
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 Convert the problem with non-convex constraints 

into a nonlinear MIP with convex constraints using 

the coordinate descent method and semi definite 

programming (SDP) techniques. This enables us to 

get a central development and interfering alignment 

(SIA) algorithm. 

 A semi-distributed scheduling and interference 

alignment (SDSIA) algorithm, which is a heuristic 

and has a lower computational difficulty than SIA. 

 The contact of the joint use of obstruction 

alignment and arrangement on the network 

throughput by compare the performance of the 

proposed algorithms with a greedy maximal 

scheduling (GMS) scheme with no interference 

position. 

C. Generalized Bender Decomposition Algorithm: 

Master problem is formulated using V(n), λ(n) and the m
th

 

lower bound μ(m) is obtained. Then, the optimal solution of 

master problem,  ρ(m), is used to formulate the primal 

problem and V(m) is obtained as well as the m
th

 upper 

bound. The spectra of subcarriers are overlapped for 

bandwidth efficiency, unlike the FMT scheme where the 

wideband is fully divided into N orthogonal narrowband sub 

channels. The multiple orthogonal subcarrier signals, which 

are overlapped in spectrum, can be produced by generalizing 

the single-carrier Nyquist criterion. The channel capacity of 

a multiple antenna system with NT transmit and NR receive 

antennas can be increased by the factor of min (NT ; NR), 
without using additional transmit power or spectral 

bandwidth. 

If problem is not feasible, l1-minimization problem 

is solved, V(m) and the m
th

 upper bound are obtained and 

the iteration number is stored in M. If problems feasible, the 

iteration number is stored in M. In iteration m, when the 

difference between the m
th

 lowerbound and the m
th

 upper 

bound is less than a threshold ξ, then set flag value as zero. 

 
Fig. 5:  Flow Chart for Throughput MIMO OFDM 

IV. SIMULATION RESULTS 

We have implemented and simulated MIMO – OFDM in 

MATLAB.  We have used Mt = 2 and Mr = 2; 2) Mt = 3 and 

Mr = 2; and 3) Mt = 4 and Mr = 4. Where Mt = Number of 

transmitter user. Mr= Number of receiver user. 

 
Fig. 6: Transmission Power-Allocation Threshold Λn With 

Respecttoeach Grouped Sub Channels Considering Different 

Qos Statistical Exponentsθ. 

 

Fig. 7: Effectivecapacityctotal (Θ) With Respect To the Qos 

Statistical Exponent Considering Different Scenarios. 

 
Fig. 8: Energy Efficiency Η With Respect To the Qos 

Statistical Exponent Considering Different Scenarios 
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Fig. 9: Variation of Qos Statistical Exponent under Different 

Scenarios 

V. CONCLUSION 

Multiple-input multiple-output (MIMO) wireless 

communication systems enable spatial multiplexing of data 

streams in addition to temporal and frequency multiplexing. 

The problem of coordinating interference alignment with 

transmission scheduling and packet admission control in 

wireless MIMO systems is computationally hard. This 

approach is, however, needed if interference alignment 

techniques have to scale to large networks. An optimization 

problem as a nonlinear MIP problem with no convex 

constraints and propose an SIA algorithm to solve the 

problem using a sequence of mathematical tools. An SDSIA 

algorithm, which is computationally efficient. The presented 

work suggests, in essence, that network performance can be 

improved by considering interference alignment and 

scheduling decisions in a common framework. Four number 

of transmitter and receiver users are performed well, which 

is observed from fig6, fig7, fig8 and fig9. Finally throughput 

is improved by using SDSIA algorithm using MATLAB. 

This is a step towards a practical realization of such 

approaches. 
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