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•Why? 

 To appropriately assign power on the sub-

bands that can provide higher rates. 

 

 To design codes with rates approaching 

capacity of multi-path relay channel 

 

 

 

 

•How? 
1. Find the capacity of each sub-band under equal 

power allocation. 

 

2. Find the corresponding SNR     by 

 

3. Equivalent to power allocation issue on OFDM 

 

 

 

 

•Definition: 

A Relay Channel is said to be degraded if  

                  can be written in the form 

 

 

 

 

 

 

 

 

•Capacity: 

    From the definition, since     depends on    only 

through      and     , we can define  

 

and therefore the capacity for a degraded channel 

is 

 

 

where                    and                      .  
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Power Allocation for Parallel Channels 

Simulation Results 

Decomposition 
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•Capacity 

    The capacity region of circular Gaussian relay channel (CGR 

C) and linear Gaussian relay channel (LGRC) is the same when 

the input block size     goes to infinity. 

 

•By DFT, a multi-path relay channel can be decomposed as a set 

 of      parallel and independent scalar relay channels and is opti- 

mal for the computation of DF rate. 
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zeros Deep fades 
NOTE: 

Since HSD is degraded, 

when HSR is in a deep 

fade, capacities of both 

paths are low and thus 

zero power is assigned. 


