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Broadband PLC channels represent from the transmission point of view an highly hostile environment due to their high frequency selectivity and the high RMS delay 
spread, the presence of impulsive noise and the narrow band interferences from the radio channel. On the other hand they are almost static channels because the 
variations are mainly due to the insertion or removal of a node in the power network with a change in the state of switches and this kind of changes occurs in a slow time 
basis of the order of second to minutes. THYIA’s research work aimed at the investigation of the effects of the introduction of a diversity technique such as the algebraic 
rotations, and windowed cosine OFDM (WC-OFDM) pulse shaping. Influence of PAR is investigated too. The implementation of 1Gbit/s PLC modem with turbo encoding is 
considered. 

The implemented chain 
is represented in Figure 
1. Algebraic Rotation 
and Component 
Interleaver is presented  
with the orange colored 
part in the picture. 
Cosine  widowing  and 
de/widowning  is 
presented bz dashed 
lines. The Decoding & 
Demapping phase has 
been relized through 
Sphere Decoder 
algorithm of the 
dimension of the matrix 
R of the rotation .

The key concept of algebraic rotations is a coded modulation with high Hamming 
distance and product distance among codewords in order to improve diversity 
and coding gain. The key features of these codes include full diversity (i.e. 
Hamming distance equal to the space dimension) and minimum product distance 
independent of the constellation size. It allows to achieve ML decoding on this 
dimension and so the full diversity offered by the code with a lower complexity 
with respect to the straightforward ML detection. Sphere decoder algorithm has 
also demonstatrated its strenght for fixed point implementation and little 
dimension as the number proposed for this purpose is perfectly feasible for 
hardware implementation.

Figure 1: The simulation model.

Figure 2. BER curves with 
rotated QAM and CI on 2 
subcarrier for three class of 
channels, 2, 5 and 9.

Figure 3. BER curves with 
rotated QAM and CI on 4 
subcarrier for two class of 
channels 5 and 9.

Figure 4. a) PSD of 
HPAV waveform, b) 
PSD of widowed 
cosine waveform.  
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The advantages of WC-
OFDM:
1)The notching between the 
carriers is not needed.
2) Higher Guard Interval (GI) 
can be adjusted for worst 
class of channels, e.g., 2, to 
mitigate channel impairments. 
3)The loss in performance for 
higher GI (e.g., 25%) is 
compensated.  

In particular it can be seen that 
the good performances in the 
power domain are achieved 
with cosine window, which 
lead to possible exploitation of 
all 917 subcarriers leading in 
the band 0-30 MHz an 
increase in 4% of the 
throughput with respect to the 
HPAV window.


