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Abstract 
 
Massive MIMO is the presently most compelling sub-6 GHz bodily-layer generation for destiny Wi-Fi. The 5G structures are 
characterized via high transmission data quotes, 1Gbps and above, so huge bandwidth transmission is anticipated. The maximum critical 
goals inside the design of 5G Wi-Fi systems are to address the extreme inter symbol interference (ISI) as a result of the excessive 

statistics prices, and to make use of the available bandwidth in spectrally efficient manner. To aid the time various QoS in multiuser 
surroundings for 5G structures (Massive -MIMO) is the robust candidate. Channel fading is distinctive at different sub companies, this 
feature may be exploited for allocating the subcarriers to the users in line with the immediately channel nation facts (CSI). A very 
excessive facts rate is most desired for the usage of multimedia and Internet, so on this paper surveys the overall performance of Shannon 
Hartley theorem and Eigen matrix set of rules which allocates the channels to customers for high facts prices inside the uplink and 
downlink transmission of MC-CDMA structures. This paper particularly analyzes the BER performance beneath Rayleigh fading channel 
conditions of MC-CDMA in presence of AWGN (Additive White Gaussian Noise) the usage of QPSK modulation for distinct number of 
subcarrier, special quantity of customers using MATLAB program 
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1. Introduction 

The To assist the time various QoS in multiuser surroundings for 
5G systems Massive MIMO (M-MIMO) is the strong candidate. 
In this paper Spectrum allocation approach for MC-CDMA 
structures is evaluated for LTE advanced trendy and channel 

model is Rayleigh fading channel model. In Release 10, Long 
Term Evolution (LTE) superior become standardized with the aid 
of 3GPP as the successor of the Universal Mobile 
Telecommunication System (UMTS) and LTE. The targets for 
downlink and uplink peak facts price requirements have been set 
to 1Gbit/s and 500Mbit/s, respectively, when working in a one 
hundred MHz spectrum allocation. Improved algorithm for 
throughput maximization in MC-CDMA is proposed. Channel 

fading is exceptional at different subcarriers; this option has been 
exploited for allocating the subcarriers to the users consistent with 
the instant channel country information (CSI). An Adaptive 
Channel Allocation (ACA) algorithm is proposed for maximizing 
throughput in which the sub channels are divided in  companies, 
and those organizations are allotted to the users depending on 
required transmit power. This is a contiguous channel allocation 
wherein channel fading feature isn't completely exploited. 

 

1.1 Formulation of maximum throughput 

 
We must make greatest use of the sources i.e. Channels and 
transmit strength to maximize the throughput. In the downlink 
transmission of multiuser MC-CDMA approach for the given 

transmit energy at the bottom station most viable number of 

channels should be allotted to the customers to maximize 
throughput keeping low BER. If the desired quantity of transmit 
strength of each channel has been determined for all customers 
earlier than the channel allocation, then throughput maximization 
problem is given by using a following optimization of cug 
problem. Where cug - number of the uth user’s channels on the 
gth group. U – Total number of users  G - Total number of groups 
of subcarriers. Where S – Total number of subcarriers in gth 

group. Where PT max - The maximum transmit power, and  Pug - 
The required transmit power for uth user on one channel of the gth 
group. Where  β - Target threshold of SNR. Therefore the problem 
of throughput maximization can be put forward as, each user 
reports unique fading on different channels and consequently 
consumer requires one-of-a-kind transmit strength on specific 
channels. For the given machine we must shape groups of 
neighboring channels and then those organizations are allocated to 

the customers according to the transmit energy requirement. 

 

2. Analysis Of Channel Allocation In Existing 

& Proposed Methods 

 
2.1 Existing method 

 
In existing scheme channels are allocated to the users according to 

the CSI received and variety of channels allotted to 1 person forms 
one organization. Autoregressive version is used for Rayleigh 
fading channel. ASG scheme performance is as compared with 
improved scheme and Adaptive channel allocation (ACA) scheme. 
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2.2 Proposed method 
 
Shannon-Hartley theorem and Eigen algorithm which allocates the 
channels to users for excessive information prices within the 
uplink and downlink transmission of MC-CDMA structures. This 
paper specially analyses the BER performance under Rayleigh 
fading channel conditions of MC-CDMA in presence of AWGN 
(Additive White Gaussian Noise) the usage of QPSK modulation 
for special range of subcarrier, special variety of customers. 

 

3. Problem Formulation Using Shannon’s 

Theorem  

 
3.1 Channel Capacity 
 

Suppose a source sends r messages per second, and the entropy of 
a message is H bits per message. The information rate is R = r H 
bits/second. One can intuitively cause that, for a given 
conversation gadget, as the records charge increases the wide 
variety of mistakes per 2nd may also growth. Surprisingly, 
however, this is not the case, 
 

3.2 Shannon’s Theorem: 
 
A given communication system has a highest cost of information 

C known as the channel potential. 
If the expertise cost R is not up to C, then you may method 
arbitrarily small error chances by way of using clever coding 
approaches. 
To get reduce error probabilities, the encoder has to work on 
longer blocks of signal data. This entails longer delays and higher 
computational necessities. 
Consequently, if R ≤ C then transmission may be finished without 
error within the presence of noise. 

Unfortunately, Shannon’s theorem is not a constructive proof—it 
only states that any such coding procedure exists. The proof can 
hence no longer be used to develop a coding system that reaches 
the channel capability. The negation of this theorem can be true: if 
R > C, then error cannot be refrained from regardless of the 
coding method used. 
 

3.3 Shannon-Hartley theorem 
 
Recollect a bandlimited Gaussian channel running in the presence 

of additive Gaussian noise: 
 

 
Fig 1: Bandlimited Gaussian Channel 

 
Consider the acquired sign is accompanied by way of noise with a 
RMS voltage of σ , and that the signal has been quantized with 
phases separated by way of a =σλ. If λ is chosen sufficiently 
significant, we may just count on to be capable to respect the 
signal level with an acceptable probability of error. Consider extra 
that each message is to be represented with the aid of one voltage 

stage. If there are to be M possible messages, then there must be 
M phases. The usual signal energy is then 
To seek out the know-how expense, we ought to estimate how 
many messages can also be carried per unit time via a sign on the 
channel. Considering the fact that the dialogue is heuristic, we 
notice that the response of an ideal LPF of bandwidth B to a unit 

step has a 10–90 percent rise time of τ = 0: 44/B. We estimate 
hence that with T = 0:5/B ≈ r we should be in a position to reliably 
estimate the level. The message price is then 
 
r = 1/T = 2B messages/s: 
 
This is equivalent to the Shannon-Hartley theorem with λ= 3:5. 
Notice that this discussion has estimated the rate at which 

information can be transmitted with reasonably small error— the 
Shannon-Hartley theorem suggests that with sufficiently 
developed coding approaches transmission at channel capacity can 
occur with arbitrarily small error. The expression of the channel 
capability of the Gaussian channel makes intuitive sense: 
As the bandwidth of the channel raises, it's possible to make rapid 
changes within the know-how sign, thereby growing the 
understanding price. 

As S/N raises, you'll be able to broaden the knowledge fee even as 
still stopping blunders because of noise. 
For no noise, S/N →∞ and infinite understanding expense is 
possible irrespective of bandwidth. 
Hence we may exchange off bandwidth for SNR. For example, if 
S/N = 7 and B = four kHz, then the channel capacity is C = 12 * 
103 bits/s. If the SNR increases to S/N = 15 and B is reduced to 
three kHz, the channel capacity remains the identical. 

However, as B→∞, the channel capacity does not become infinite 
since, with an increase in bandwidth, the noise power also 
increases. If the noise power spectral density is η/2, then the total 
noise power is N = ηB, so the Shannon-Hartley law becomes  
 
This gives the maximum knowledge transmission rate viable for a 
system of given vigour but no bandwidth obstacles. 
 
The energy spectral density can also be unique in phrases of 

similar noise temperature by way  
 
There are literally dozens of coding strategies whole textbooks are 
dedicated to the subject, and it's an active research field. 
Definitely all obey the Shannon-Hartley theorem. This 
relationship is as follows: 
 

 
Fig 2: Relationship of Shannon-Hartley Theorem 

 
The asymptote is at Eb/η = -1:59dB, so below this value there is no 
error-free communication at any information rate. This is called 
the Shannon limit. 

 

4. Problem Formulation Using Eigenvectors 

and Conditions on the Eigenvalues 

 
Let ϕc be the input covariance that achieves capacity. Its 
characterization boils down to determining (i) its eigenvectors, i.e. 
the directions on which signaling,   should take place, and (ii) its 
Eigen values, i.e. the power that should be allocated onto each 
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such direction. The following central result, proved in the 
Appendix. Identifies the former and lays down necessary and 
sufficient conditions to be satisfied by the latter. 
Note that U is immaterial in (3) and thus it does not affect Pc. 
In general, the power allocation Pc does not admit a water fill 
interpretation. An iterative algorithm to _nd this power allocation, 
which depends on the SNR, is provided in Section 3.2. At low and 
high SNR, however, the conditions in (3) simplify drastically: 

For SNR→0, the entire power budget should be allocated to the 
Eigen space within V corresponding to the maximal eigen value of 
E[H†H] to achieve second-order optimality. If the multiplicity of 
such Eigen value is plural, the power should be evenly divided 
between the corresponding eigenvectors. 
For SNR→∞, the power should be evenly divided among the 
Eigen vectors within V whose eigenvalues in E[H†H] are nonzero. 
In the special case of separable correlations: 

V is defined by the Eigen spaces of the transmit correlation, as 
claimed (for the special case of Gaussian channels with ΘR=I). 
The receive correlation, enters only the computation of the powers 
in Pc. Moreover, in terms of the low- and high-SNR asymptotes, it 
plays no role at all. 

 

5. Simulation Result 

 

 
Fig 3: Channel allocated versus Group/user. 

 

 
Fig 4: Power allocated versus Group/ user 

  
The above diagram shows the channel allocated by the group and 
user in the Fig 3. Then the power allocation between the group 
and user is illustrated in the fig 4.  

 
Fig 5: Pilot Reuse Factor for Maximum Detection Ratio. 

 
Fig 6: Pilot Reuse Factor for Zero- Forcing Detection. 

  

The PR factor for maximum detection ratio is drawn between 
spectral efficiency versus number of user for various PR values is 
shown in the Fig 5. The PR factor for Zero-forcing detection ratio 
is drawn between spectral efficiency Vs number of user for 
various pilot reuse values is described in the Fig 6. 

 

6. Conclusion  

 
In this paper we strive to provide the performance of MC-CDMA 
in AWGN channel and Rayleigh channel Using QPSK modulation 
method. Here BER for different wide variety of users are plotted 
both for AWGN and Rayleigh channel and their overall 
performance is studied. We expand a subcarrier allocation 
algorithm that's Shannon Hartley set of rules and Eigen matrix for 
multiuser grouped MCCDMA systems. Given the user’s fading 

situations at the subcarriers, we adaptively assign users into 
corporations after which cope with subcarrier allocation one after 
the other. Our scheme objectives at maximizing the system 
throughput whilst making sure the bandwidth-equity amongst 
corporations. 
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