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Problem FormulationProblem Formulation

Optimum Discrete Solutions
Greedy Bit-Filling or Bit-Removal 
(Levin-Campello)
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…approach target rate
with no more than a
single bit difference
per subchannel

New ApproachNew Approach

Maximum rate bit-allocation

Initial bit-allocation

Intermediate bit-allocation

Target rate bit-allocation

…rate upper bound:
depends on bit and
power constraints

…loop characteristic 
bit-profile: depends 
on subchannel 
gain-to-noise ratio 
values

multiple 
bits insertion or 

removal



2004 IEEE Communication Theory Workshop - Capri, Italy, May 5-8

maxi i mini

bits

single bit

max

min

2log 1i
C

i

CNR
B

CNR

  
= +      

Initial BitInitial Bit--Allocation Allocation (1)(1)

max
2log 1i

A
i

CNR
B

CNR
  

= +  
  

Successive bit 
insertion

C AB B−max mini i iCNR CNR CNR≥ ≥

2
i

i
i

H
CNR

N
=

subchannel
gain-to-noise ratio

Add one bit to all 
subchannels before 
increasing imin by one



2004 IEEE Communication Theory Workshop - Capri, Italy, May 5-8

50 100 150 200 250
0

2

4

6

8

10

12

14

Subchannels

N
um

be
r o

f B
its

 p
er

 S
ub

ch
an

ne
l

Initial BitInitial Bit--Allocation Allocation (2)(2)
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Intermediate & Final BitIntermediate & Final Bit--AllocationAllocation
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Numerical Results Numerical Results 
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Numerical Results Numerical Results 
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Numerical Results Numerical Results 
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ConclusionsConclusions

A new computationally efficient bit-loading algorithm for the 
margin maximization problem in DMT systems was presented.

Main features:
Exploit the loop’s characteristic bit-profile based on the 
subchannel gain-to-noise ratio values
Straightforward calculation of initial bit-allocation
Multiple bits removal or addition process that converges fast 
to the final optimum bit distribution
Greedy bit-filling or bit-removal steps for at most N bits


