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Abstract— In this paper discus my research works on the 

near far problem in the CDMA network by using P-CDMA 

and QPSK modulation. There is different parameter that 

related to the near far problem like output probability, low 

gain, high gain, transmission capacity and interfaces 

between the channels. Fading play the important role in the 

near far problem so we must required the proper Rayleigh 

fading in the network. The interference between the 

channels creates the problem in signal quality so we must 

require precoding technology that specified the difference 

between the channels and improve the channel quality. To 

different shade the low gain signal and high gain signal we 

must required the threshold value that switch the signal from 

low to high and high to low gain. The threshold value for the 

gain depends on the distance between base station to mobile 

station and gain of the antenna. By using these different 

parameters we try to overcome the near far problem in the 

CDMA network. Network cellule area cover the small part 

to reduced the near far problem in the network. P-CDMA is 

used to reduce the near far problem in the network. 
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I. INTRODUCTION 

The near, far problem [1][2] is the most famous problem in 

the CDMA communication. Basically near far problem are 

arising because some time signal are very good and some 

time signal are very bad so data are not received properly. In 

the CDMA communication antenna are established at one 

place and data are sent through it. No of users in the area are 

connected to the antenna and each antenna as its own range. 

When the user is very close to the antenna than magnetic 

effect is very strong so the signals and data are not received 

properly. And when the user is far from the antenna, then 

the user not received proper signal because they're lot of 

interfaces between the senders, receiver like building, tree 

etc. Because of many reasons user not received the proper 

signal that’s called the far problem. The whole area of 

communication is divided in the small zone and the each 

zone has its own range and next zone has its own range. 

When user wants to send the data to another user firstly the 

sender sends the data to the antenna then antenna search are 

given destination. The receiver at the same cell than signal 

quality of the receiver is based on the distance from the 

antenna. Users are near to the antenna at a particular 

distance than signal quality is perfect. But when the 

receivers are in the far distance where the ranges are not 

proper and some ranges of the next cell area are also come 

both are clause with each other then signal not received 

properly so signal qualities are low due to noise or bit error 

rate. Users in same cell inter in the each other guard zone 

than one is switch according to the threshold value that are 

set according frequency range.   

II. RELATED WORK 

Don Torrieri & Matthew C. Valenti [1] in 2012 works on 

near far problem in ad-hoc network with the help of DS-

CDMA. Improve the outage probability propositionally 

decrement in the transmission capacity. Don Torrieri & 

Matthew C. Valenti further work on the exclusion zone in 

2013[2] after the use of the guard zone the communication 

is done in the spreading channel, but the transmission 

capacity are affected when no of users are increase. In 

exclusion zone no of user are fixed. Spreading of the 

channel make the network flexible so used in the exclusion 

to make the network more close to particle result. Alaa 

Muqattash, Marwan Krunz, William E. Ryan [3], 

Aakanksha Devrari, Adesh Kumar, Shraddha Singh, Amit 

Kumar [4] all discuss how to overcome the near far problem 

by using  different types of protocol. Like multiple access 

control (MAC) are used in the place of the 802.1 IEEE 

protocol. In the MAC protocol packet has proper 

information before sending and after receiving because the 

RTS / CTS signal is used for the clear sending of the signal. 

Brahma Swaroop Tripathi, Monika Kapoor [5] work on near 

far problem with the help of direct-sequence spread 

spectrum DS SS-CDMA is used at sender end and with 

MAC protocol. It also remove the hidden problem that 

create the collision in the network  that’s all are done at the 

sender end at the receiving end VHDL is behave like the 

hardware language for the proper implementation of the 

hardware parts. VHDL is used to increase in the 

performance of the system than the gate base system. 

Hassan M. El-Sallabi [6] work on the Power control that 

plays the important role in the near far problem control. 

Power is controlled properly for packet sending than the 

near far problem is control approximately. Power control is 

done in different ways like open loop and close loop. Both 

are used for the same purpose, but in a different place and in 

different situations. Vineet Abhishek [7], VARUN SAHAY 

[8] work on multiple user detection is used to find how 

many know of users are communicated in the network if we 

find the proper no of user at sender and receiver end than we 

overcome the near far problem because in near far problem 

some users are neglected. Sonia Rani, Manish kansal [9] say 

if we find how many no of channels are used in a network 

than near far problem is overcome. Because of it data rate 

are high and we data rate is high no of user are 

communicated very easily. Bandwidth is available for each 

and every user. Channel estimation is to require to receiver 

for data as it’s that are sent at the transmission end. Anjana 

Jain P. D. Vyavahare L. D. Arya [10] works on Channel 

fading are used to move to signal from one place to another 

place. Channel fading depends on no. of thing like distance 

between the sender and receiver, fading speed of the signal, 

bit error rate of the signal, which model is used for the 

fading because each and every model has its own, property 

of fading, channel selection is also important because some 

time it’s possible the no of channel are available you can 
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choose according to your need and sometime the frequency 

of the channel are less the required bandwidth in that case 

the frequency are selected. H. S. Khanduja, R. K. Vyas and 

V. Soni [11] measure the performance of the channel can be 

measured on the bases of the bit error rate. Bit error rate is 

basically defined how much bit of data is affected by the 

interfaces and due to noise when data are sent from the 

sender to the receiver. In many cases the BER is defined 

with the ratio of SNR on the channel. Hyungsik Ju and Rui 

Zhang [12] prove near far problem is affecting the 

throughput of the network. If the throughput are achieving 

maximum by using the hybrid access point that’s means 

near far problem or overcome. They used a single point to 

sending the signal to all users. Parminder Kaur [13] Lars 

Lindbom, Robert Love, Sandeep Krishnamurthy Chunhai 

Yao Nobuhiko Miki, and Vikram Chandrasekhar all had 

done the work on the cell. The cell is basically area or circle 

that divided the large area into small part. Interfaces reduced 

the bandwidth proper use and no of users are not getting the 

signal due to the interface between the cells. Bandwidths of 

the cell are same, but know about users in the cell are 

increasing and decrease. So interface cancellation is most 

important  

III. DS-CDMA (BASE METHOD) 

Direct sequence code division multiple access method is 

used to remove the near far problem in the Ad-hoc networks 

with the help of the carrier-sense multiple-access that 

reduced the collision the network. Nakagami fading is used 

for the channel fading. Factor m of the nakagami is different 

from user to user in the network. Monte Carlo is the method 

for the placement of the mobile in the network at different 

places. We find the outage probability of the different user 

with guard zone, without guard zone, with spreading and 

without spreading.  Outage probability of the mobile is find 

noise versus location of the mobile phone in the network. 

Graph of the outage probability is draw with the help of the 

mixed fading and without shadowing. Transmission capacity 

of the channel in the network is show corresponding the 

spreading, without spreading and with guard zone and 

without guard zone. Numbers of interface in the network 

affect the outage probability and transmission capacity of 

the network so interface cancellation is must required. DS-

CDMA use the static no of mobile used that is the 

disadvantage of the base method.   

A. Problem in DS-CDMA 

DS-CDMA work on the low gain in which interface 

cancellation is easily detected but when work on high gain 

than error detection is very difficult. Area of communication 

is too large and transmission capacity of the multiple 

channels is not so good. Transmission capacity of multiple 

channels are reduced when no. of user are outage probability 

are increase.   

IV. PURPOSE WORK 

To solve the problem of the DS-CDMA we used the P-

CDMA in the network. Rayleigh fading which the small 

scale is fading is used in network. Compression between 

DS-CDMA and P-CDMA on the base of following 

parameters outage probability on the base of SNR, BER, 

MIMO transmission capacity, interface cancellation in the 

network. 

A. P-CDMA 

Precoding is basically frequency beam that is added to the 

signal before the modulation of the signal to reduce to 

interface between the signals at the receiver end. We are 

used non return to zero code for precoding of the data. NRT 

required the less bandwidth than the Manchester. Precoding 

is also used to increase the capacity of the channel in 

transmission in multiple input and multiple output channels. 

The Precoder is used with CDMA to avoid error in the data 

sending from sender to receiver. At the sender end Precoder 

is used to increase the extra safety in data sending. With the 

help of the XOR gate and delay element some extra bit are 

added with data and bit error rate are decreased. We used 

the precoding of data to reduce the near far problem the ad-

hoc network. After apply the precoding of data than QPSK 

modulation is applied on the data for more projection and 

security purpose. QPSK is a quadrature phase shift key 

modulation. QPSK is the complex modulation at the sender 

end. Than signal are send through transmission media from 

sender to receiver. At the receiver end data are demodulated 

with the help of demodulator than precoding of the data is 

decoded. If receivers are successfully decode precoding than 

receiver received full signal but if not decode properly than 

refuse the signal doesn’t matter it belong to the same 

modulation, that reduced the interface between the channels 

and save the capacity.      

 
Fig. 1: (Precoding effect) 

B. Methodology 

 Design the short area network 200*200 by using the 

Precoding code division multiple accesses (P-CDMA) 

with the help of non-return to zero and direct sequence 

code division multiple access (DS-CDMA). 

 Before the QPSK modulation is applied on the data 

precoding for security reason. And Rayleigh fading is 

used in the network to cover the maximum area. 

 Network work on the low gain and high   gain, the 50% 

of bandwidth is used by the high gain so switch from 

high gains to low gain is very easily. DS-CDMA 

affectively works on low gain and P-CDMA work on 

both gains.   

 Compare DS-CDMA and P-CDMA on the base of 

following parameters outage probability, BER, MIMO 

capacity.  
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 Interface between the guard zones is cancel by switch 

off of guard zone on the base of distance from base 

station and gain of antenna.  

C. Bit Error Rate improving using Rayleigh Fading  

Fading defines the spreading of the channel frequency in the 

network. The fading is dependent the distance from the base 

station, frequency selection and time. Fading can be done in 

two ways like slow scale fading and fast scale fading that 

depend how far we send the signal and how much changes 

in the signal like amplitude, phase etc. 

  ( )  [
   

 
]
 

 

   =Received power expression in path loss     term  

d = Distance  

   = Wavelength of propagation signal.  

We send the signal at long distance or in hill area 

than fast scale fading is in use and if we send the signal near 

distance and change are minor than we used the slow scale 

fading of the signal. No of thing affected the signal like 

reflection, Scattering, Diffraction. Power gain of the 

channels is affected by the fading. DS-CDMA and P-CDMA 

both methods are compare with each other on the bases of 

bit error rate. There is improvement in the BER of the P-

CDMA using Rayleigh simulation. 

 
Fig. 2: (DS-CDMA BER using Rayleigh theory) 

 
Fig. 3: (P-CDMA BER using Rayleigh theory) 

 
Table 1: Bit Error Rate 

D. Outage probability at different gain 

DS-CDMA work at the low gain so when no of channels are 

equal for both DS-CDMA and P-CDMA than outage 

probability no. of channels versus signal noise rate in the 

network is low. P-CDMA work on the high gain so outage 

probability of number of channels versus SNR is high than 

the DS-CDMA. In graph the green line with red triangle line 

show the Outage probability of actual and ideal case in DS-

CDMA and the purple line with red rectangle line show 

actual and ideal case in the P-CDMA. The outage 

probability of the DS-CDMA and P-CDMA is find without 

fading .There are propositional difference between the 

values. 

 
Fig. 4: (Outage probability) 

 
Table 2: Outage probability 

E. MIMO Capacity  

Transmission capacity of multiple channel defined how 

much the information is send from transmitter to receiver it 

is also called the channels potential.  

  
 ( )  
  

 

R is the information rate of channel encoding.
 ( )

  
 = 

Encoding data receiving data rate in per second. 

  =Encoded data leave the encoder per second. Capacities 

of multiple channels are show in following expression. 

   
 {  (   ) ( )   ( )        

               }
 

C represents the capacity of multiple channels in 

the network.    Defined the overall received power of 

channel in the network. I(x; y) show the manual data 

between two variable x and y corresponding to the p(x).   

The power limitation on the data transmitted. ɸ show the 

transmission data. Single channel have different capacity in 

the network according to the no of channels are increase 

network than capacity are also increase. 
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Fig. 5(MIMO Capacity (DS-CDMA and P-CDMA)) 

 
Table 3: MIMO capacity of DS-CDMA 

 
Table 4: MIMO capacity of P-CDMA 

“Fig.5” shows the both methods MIMO capacity 

on number of channels. We can say that the MIMO capacity 

of the DS-CDMA is less than the P-CDMA. Single channel 

MIMO capacity is not similar in both cases.   

F. Interface cancellation rate  

To improve the quality of the signal interface between 

different guards zones are canceling. We work on the two 

tiers network in which two type of frequency are used. If 

guard zone enter in the same frequency than no problem are 

facing but in different frequency network switching are 

done. The switching of the guard zone done with the help of 

the threshold value that is based on the distance from base 

station to mobile user and gain of the antenna. With the help 

of the graph we show the difference between the interfaces 

cancel rates of methods one is DS-CDMA other one is the 

P-CDMA. After a time period the interface rate of different 

channels are reach to the constant point.  

 
Fig. 6: (Interface graph of DS-CDMA and P-CDMA) 

 
Table 5: Interface in DS-CDMA and P-CDMA 

V. CONCLUSION 

With the help of the Precoding CDMA we try to overcome 

the near far problem in the ad-hoc network with the help of 

QPSK modulation of 64 bit or 128 bits. Improve the 

following parameter bit error rate on the bases of the 

Rayleigh theory. DS-CDMA (base method) work on the low 

gain and P-CDMA work on both gain high or low gain. 

Interface cancellation in purpose method with the help of 

threshold value that is depending on the distance from base 

station and gain of antenna. Outage probability of SNR is 

improved with no of channel at high gain. MIMO capacity 

shows how the capacity of different channels is change with 

number of channels increase in the network.  

VI. FEATURE SCOPE 

We design the method for short area in future applies this 

method on the large area. Some kind of improvement is 

done in the time that is consumed in precoding of data in P-

CDMA. Interface cancellation is improver in threshold 

value.  
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