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In this paper, we propose a transversal adaptive equalizer using the least mean squares (LMS) algorithm for digital power line

carrier systems and discuss about the optimal number of taps, the step size parameters, and the achievable bit error rate (BER)

performance. First, we present two power line models: Model 1 with a line trap on the power line branch and Model 2 without a

line trap on the branch. Then, we present theoretical analysis and the computer simulation results. In the case of Model 1, the

sufficient number of taps is around 12, while in the case of Model 2, it increases to 21. This is because a line trap in the case of

Model 1 can suppress the electric energy of the delay path. It is desirable to change the step size parameter x in the training and

tracking modes in order to achieve fast mean square error (MSE) convergence rate and a good BER performance; i.e., a relatively

large value of £=0.01 should be used in the training mode while a small value of £=0.001 should be used in the tracking mode.
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Fig. 1. Model for reflection path routes in power line.
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Fig. 2. Model for transmitting reflection path route in out- phase.

Table 1. additional loss of value.
Reflection loss in equipment terminal
10.0dB
RLy
Reflection loss in line trap terminal
6.7dB
RLLT
Reflection loss in line trap branch
13.5dB
RL./LT
Reflection loss in without line trap branch
2.7dB
RL,
Composite loss in line trap
10.6dB
BLT
Reflection loss in sub-station
0dB
RLss

L.(f,]) —LCA(fO,lO)+2010g(JJ:]+1010g[ll]
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(2)X 0 B1F 51 D E BRI OB EREREIT 0.174
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HEFITHRO/NSWEIRE TH D Z EARENTVD,
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Fig. 3. Constellation of received 64QAM signalover

a multi-path channel.
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Fig. 4. Transversal filter equalizer.
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4-1) BHEETOI7AILETILET—FDER
EBIBLET 07 7 A NVETFTILOIERIZHT- Y, 2 EITRT
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1To7z, 723, 32ksymbol/s fIFE (31.25us) THR/R L72IES
{LBHBIET 2 7 7 A L ERAWT, HEEIME (3.16X10*
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NOBENERSMEETRT, BTV 11X, EEROBICT A
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5
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(a) Power line system of with line trap

/ With out line trap

g(Ss)
(b) Power line system of with-out line trap
Fig. 5. Power line system for delay path profile modeling.
Table 2. Power distribution of power delay profile.
Model 1 Model 2
M(=0.99222  M,=0.00117 M,=0.8291 M,=0.00207
M,=0.00131  Ms=0.00066 M;=0.13447  Ms=0.00066
M,=0.00207  M¢=0.00048 M,=0.02504  M,=0.00044
M;=0.00176 ~ M,=0.00033 M;=0.00644  M-=0.00035
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Table 3. LMS Simulation parameters.
Modulation 64QAM
Symbol rate 32ksymbol/s
SNR 35dB
LMS Step size 0.01
Number of iterations 5000
Number of impulse table data 100
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Fig. 6. Convergence performance of MSE and MMSE.
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Fig. 7. Convergence performance of MSE and estimated MSE.
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Fig. 8. Convergence performance of MSE vs. step size parameters.
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