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Introduction 
As the number of communication nodes in a wireless system increases, the operational complexity becomes 
high [1]. However, the “relaying” architecture introduces a wide range of new benefits to the system [2]. By 
using the relay architecture, we can save the power consumption and increase the average achievable rate. 
Furthermore, we may apply an advanced relay architecture that includes Network Coding (NC), Cooperative 
Relaying, and Power Control (PC). Since these are known to have remarkable performance enhancement, they 
can be utilized as a good solution to meet the 16m system requirement.  
 

Network coding 
We propose network coding techniques to reduce relay bandwidth consumption and to enhance the battery life 
for the relaying mobiles. The main idea (shown in Figure 1) is to use relay to relay the same bit stream for both 
UL and DL, while MS and BS receiving the same stream of information uses its own stored information to 
derive the relayed information.  

 

Figure 1 
The techniques are categorized to two categories 

• Fixed relay 
• Mobile relay 

Related Area(s) in SRD:  
8.1 Support for multi-hop relay 

7.4 Cell coverage 

RBS MS 
(a) DL from BS 

(b) UL from MS 

(c) network-coded DL/UL from RS 

(c) = (a) XOR (b) 
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Cooperative Relaying 
In the cooperative relaying architecture, the destination node usually receives two signals from two cooperating 
nodes, one is the source node and the other is relay node. If there is more than one relay node, then the number 
of signals will increase accordingly. Since there is more than one communication node that transmits or relay 
traffic at a certain level of transmit power, the contributions of those power levels to the reception quality at the 
destination node can be different. That is, some node may have to consume a lot more power than the other(s). 
For example, consider a simple example with a source node, a relay node and the destination.  
 

As a result, there are two ranges with power wastage.  
(1) When the transmit power of the source node, say p1, is greater than p1”, it is observed that any increase in 
p1 generates power wastage (or rate wastage), which amount can be conceptually described by the difference of 
the two factors (e.g., max achievable rate minus min achievable rate). In this case, it is attractive that the relay 
node increases the power (some other combinations are also possible).  
(2) See the range where p1 is less than p1”. In this case, the transmit power of the relay node is, in part, wasted 
because of the shortage of the other cooperating partner. So, for example, the relay node can reduce the transmit 
power not to waste (other combinations are also possible). 
 
 
 
 
Related Area(s) in SRD:  
8.1 Support for multi-hop relay 

7.4 Cell coverage 
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