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Abstract—In the communication of TD-LTE system, increase 
in frequency resource utilization to improve the system carrying 
capacity at the same time, resulting in the distance between the 
cells with the same frequency decreases with increasing from 
adjacent cells with the same channel interference. This article 
mainly aims at the fourth generation mobile communication 
system (TD - LTE) adjacent cell interference suppression and the 
OFDM - IDMA - OB (Optimum Bayesian Detection) multiuser 
joint Detection algorithm helps to improve the anti-interference 
ability of cell edge users. The performance improvement of the 
system is verified by using MATLAB to carry out bit error rate 
simulation. 

Keywords—Adjacent cell interference,Optimal Bayesian 
Detection, IDMA,OFDM  

I.  INTRODUCTION  
TD-LTE standard is the fourth generation mobile 

communication system with independent intellectual property 
rights in our country[1]. To August 2012, with the expansion of 
the scale of domestic TD-LTE to test the depth of the work, to 
further expand the scale of the TD-LTE test network, has been 
a good trial feedback. After several years of the concept of 
validation, basic testing and several commercial pilot test, the 
TD-LTE side of the commercial industrial chain has gradually 
improved. 

As with other communication systems, TD-LTE is also 
unavoidable to face the problem of interference[2-3]. The 
OFDM (orthogonal frequency division multiplexing) used in 
TD-LTE can solve the problem of user's interference in the 
cell, but it brings the problem of cell interference. Especially 
for the cell edge users, between adjacent cell will exist a lot of 
overlapping bands, and far away from the base station location, 
the received signal to noise ratio is low, cell edge user of the 
received signal quality is bad. At present, the interference 
suppression of adjacent cells is a hot research topic at present, 
and also one of the key problems to be solved[4]. Many 
scholars are exploring new ways to find a solution to solve the 
problem. Can eliminate the interference of adjacent areas has 
become a key factor in the TD-LTE system can play a good 
performance. 

In this paper, the design of the OFDM-IDMA based 
neighbor cell interference suppression transmitter and receiver 
structure is demonstrated and introduced, and for the downlink, 
a new detection algorithm based on the optimal Bias is 
proposed to eliminate the interference between cells, then the 

performance of the system is verified by using MATLAB to 
carry out the bit error rate simulation. 

II. SYSTEM MODEL[5-6] 
At the present stage of the OFDM-IDMA system, the 

uplink performance has been relatively complete, and can 
provide a good bit error rate and channel capacity. However, 
the interference suppression technology in the downlink is still 
less, which basically stays in the last generation mobile 
communication CDMA system. The system for TD-LTE 
system downlink use ofdm-idma technology, utilizing BPSK 
coding design a detection algorithm based on Bayesian 
optimal detection, the simulation results show that the receiver 
can improve the anti-interference ability of the cell edge user 
signal, the detection performance is good. 

Orthogonal frequency division multiplexing (OFDM) can 
be a broadband channel is divided into number of positive 
subchannels, high-speed data signal is converted into parallel 
low-speed data flow, modulation in each sub channel for 
transmission. The transmission bandwidth is divided into a 
series of orthogonal sub carrier resources, and different sub 
carrier resources are allocated to different users to achieve 
multiple access. OFDM is capable of converting a wideband 
frequency selective channel into a set of parallel flat frequency 
sub carrier channels. Further, it is a signal by means of time 
domain equalization and not offset frequency selection 
channel ISIH , circulating channel matrix CH is by over 
channels with memory has been transferred to the CP (cyclic 
prefix) is composed. The eigenvalue decomposition of the 
cyclic matrix channel CH  is: 

 H
cH U U= Λ                                         （2-1） 

Λ is the characteristic value of the diagonal matrix of 

CH ,U is CH  a single row vector. In fact feature vector kh  

H is by in the transmitter and receiver respectively using fast 
Fourier transform (FFT) and inverse transform (IFFT) of the. 
The result is equivalent to the channel transfer function 
(FDCTF) in the frequency domain: 

Λ== HFHFG                                        （2-2） 
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The signal of the K user is a character, which is 

generated by the of the user's channel code at 

rate . In IDMA system, because all users may 
use the same channel coding, so in order to distinguish the 
user defined . In the IDMA environment, a 
feature length code is more or less experienced in the fast Fu 
Liye transform and inverse transform prior to each sub carrier 
channel. Generally speaking, the M subcarriers in orthogonal 
frequency divided multiplexing (OFDM) of the j a signal cycle 
of the K users of parallel orthogonal frequency division 
multiplexing standard discrete-time baseband channel model 
as shown in Figure 2-1, expressions are as follows: 

  （2-3） 

Where , and represent 
the binary phase shift keying frequency domain signal, the 
received signal and additive white noise, whose variance is 

. In addition, the frequency domain channel 

transfer function (FDCTF) of the user K is represented by . 

 
Figure 2-1  Transceiver model of the system 

III. OPTIMAL BAYESIAN ALGORITHM 
For the system, the frequency domain channel transfer 

function (FDCTs) is simulated by using a perfect iterative 
receiver. The long code chip is converted to the MUD and 
DEC two parts, see figure 3-1[14]. Since then, focus on 
detection algorithm, considering the 1 symbol period of 
OFDM sub carrier, and then eliminate the sub carrier index m 
and OFDM symbol index j. 
Let , . The subscript  
denotes transpose. 

 

Figure 3-1  Receiver structure diagram 

is used to represent the log likelihood ratio 
(extrinsic information) of the prior information, and the 
external information is transmitted to the outer channel 
decoder via MUD . 

Information based on each user is independent, so the log 
likelihood ratio of the external information of the K user 
is . Is the decision to 
receive signal detection. The log likelihood ratio is the 
decision threshold[7]. 

The external information , which can be used 
to estimate the (3-1), is discussed. It can be estimated using 
formula (3-1). 

                （3-1） 

Which said to rule out the k element in the . The 
conditional probability density function 

can be obtained by calculating the  

of the from the joint 
probability density function. 

(3-2) 

 

When the information of each user is independent of the 
type set up. A priori probability can be obtained from 

the DEC of the MUD by means of the post interleaving 
feedback to the , Can be expressed as a formula (3-3). 

  (3-3) 

In addition, the conditional likelihood function 
can be expressed as a formula (3-4). 
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∝is proportional to. Therefore, external information can 
be expressed as (3-5). 
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Among them, ( )ii k
P xϕ

≠
=∏ ， ( )iP x  by (3-4) type 

is given. Then the information ( )e
mud kL x is sent to the DEC 

by the solution[8]. 

IV. SIMULATION RESULTS AND ANALYSIS  
The performance of the system is compared with that of 

the Gauss white noise channel by using the OFDM-IDMA 
receiver with the BPSK code. First consider the transmit 
power of each base station is the same, the fading channel is 
inversely proportional to the square of the distance, when the 
user in the cell edge to consider their acceptance of different 
signal to noise ratio of the signal generated by error simulation. 
In which the ratio of the information energy and all the noise 
energy is received by all the receivers except the coded 
information, the ratio of all the noise energy is used as the 
parameters of the system performance. 

In this paper, the system performance is simulated in the 
Gauss white noise (AWGN) channel, which is suppressed by 
the neighbor cell interference suppression of 4 users when 
using the spreading factor of 4. Results are as shown in figure 
4-1. 

 

Figure 4-1  Simulation results of different iteration times 
under the condition of 4 spread spectrum coefficient 

Can be found from Figure 4-1, with the increase of the 
number of iterations. The error rate of the system is rapidly 
reduced, the iterative receiver is fast convergence, when the 

number of iterations to reach 4 times the system performance 
tends to be stable, the system performance is no longer. 

At this point, the system will achieve the desired results 
only two times. By observing the first iteration of the 3 
systems when the signal to noise ratio is 6dB, we can know 
that, with the increase of the spread spectrum code, the 
iteration has brought about a faster performance improvement. 
Results are as shown in figure 4-2. 

 
Figure 4-2  Simulation results of different iteration times 
under the condition of 4 8 16 spread spectrum coefficient 

From Figure 4-2, it can be seen that the 1 iterations and 2 
iterations have obvious changes in different spread spectrum 
codes, and the convergence of the spread code is more obvious. 
However, when the number of iterations increased to 5 times 
and more, the basic convergence in a line, spread spectrum 
code no longer make the performance of a greater increase. 

Spread spectrum code contains redundant information, 
when the spread spectrum code increases, information in the 
feedback will contain more redundant information, it is the 
redundant information and enhance the system in every 
iteration to acquire faster performance. 

 

V. CONCLUSION   

Is introduced in this paper adjacent cell interference 
suppression system model, and according to the downlink, 
using an iterative receiver, using the optimal Bayesian 
algorithm to design the new estimation algorithm, finally, on 
the basis of the algorithm were the bit error rate (BER) of the 
Monte Carlo simulation, and analyzes results. From the results, 
it can be seen that the algorithm has a good effect on the 
adjacent cell interference, and the signal interference problem 
of the cell edge users can be well solved. 
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