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TABLE I 
TRANSMISSION SEQUENCE FOR THE PROPOSED SCHEME IN EACH NODE 

Time Slot ଵܵ ܴଵଵ ܵଶ ܴଶଵ  ܴଶଶ 
  ଵݔ  ଵݔ ଵݐ  
tଶ 
tଷ 
tସ 

xଶ   
 xଶ 
ଵݔ 
 כ

xଶ  xଵ 
xଶ  xଵ

െݔଶ
כ

 
In this trans mission system, it is ass umed that the sou rces 

share their information with each othe r and it means the 
cooperative communication among the sources.  

The transmitted symbol at each node is represented in Table I. 
It is assumed that the direct signal from S1 and D is not 
considered in the proposed system. R11 receives x1 and x2 from 
S1 and trans mits x2 and x*

1 to D. S2 cooperating with S1 
transmits the same symbol x1 and x2 to R21 and R21 retransmits x1 
and -x*

2 to D. The received signal in the destination is equal to 
the STBC code design. In the proposed scheme, the signal from 
S2 is used as the information signal since the sources share their 
information with each other. The received signals at the 
destination are expressed as follows, 

 
1 11 2 22 1 1

* *
2 11 1 22 2 2

,

,

y h x h x n

y h x h x n

  

  
                          (4)                      

 
where yi is the received signal, hmn is the channel between Rmn 
and D, xi is the transmitted OFDM symbol, ni is AWGN and i of 
yi, xi and ni is the index of each component. Since the received 
signal is equa l to STBC, the transmitted symbols can be  
estimated by the detection scheme of STBC [4].  

V. SIMULATION RESULTS 
In this sectio n, the simulation results are represented. The 

simulations assume that the sources and the rela ys share their 
information with each other and the chann el is estimated 
perfectly. Also, t he power allocation is uniform. The 
simulations are accomplished with following parameters. The 
fast Fourier transform size is 256 and the cyclic prefix size is 64. 
The signals experience a 14-path Rayleigh fading channel. Fig. 
4 shows th e BER perf ormance of the conventional and 
proposed scheme. It is confirmed that the BER performance of 
the proposed s cheme is better than the conventional scheme. 
The throughput performance of the conventional and proposed 
scheme is shown in Fig. 5. The proposed scheme has the good 
throughput performance compared with the conventional 
scheme. Figs. 4 and 5 show that the proposed scheme is better 
than the conventional scheme. 

VI. CONCLUSION 
In this paper, the improved transmission scheme is proposed. 

The proposed scheme uses two sources for the user located in 
the cell boundary and obtains the good performance. The 
Alamouti’s code is appli ed to the trans mission symbol. The 
proposed scheme has the same code design with t he 
conventional scheme. However, the improved performance can 
be obtained because the three-hop relaying system is used and 
the distance between nodes is short. The refore, the prop osed 

scheme provides the reliable communication. 
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Fig. 4 The BER performance of the conventional and proposed scheme 
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Fig. 5 The throughput performance of the conventional and proposed 

scheme 
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