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Abstract

In this paper, we propose an interleaving & error correcting scheme suitable for digital power line carrier systems.
First, the error correcting method examined an application of Reed-Solomon code (RS code) to correct the burst errors.
The effectiveness of our proposed interleaving & error correcting scheme is confirmed by the computer simulation and a
prototype machine. Then, by the prototype machine, it was confirmed that the burst error correction capability and the
transmission delay time becomes 192bit(1ms) and 43ms. Finally, by the computer simulation, the pilot symbol confirmed
that the formed with plural periodic and maximum amplitude on the 64QAM signal space diagram. It was confirmed

that an interleaving & error correcting code proposed in this paper can be applied to digital power line carrier systems.

F—T—F XER, BEORGE, T UFMRE, RRVETE, A F Y=

(Keywords, Power line transmission , Power line carrier, Digital transmission, Error correction, interleave.

L EAE ER o e
» —o’o—-fo'uj_ s L’W—M—
LB E DGR 13, EEELERE (66kV~ cc
154 kV) ZEEBA L TAEEFRTHY, K1ITRT L

BRI A~EERBAZEILET 74 T v 7 (LT)
ﬁk%ﬁv FHCHA S, HERICERENICHES SE
LTV TR RUH(CO) &, EEAEORZ @R ST
5507V 7T 4% (CF) LT, REMREEIT & E R
DI SV BB R STV D =1

Z0, BB GRICBO T, TEOE IR EE
M~ I PALOBERIZ W, 4m£jiiﬁé”7’ﬁ”t1775 57T 4
CHEMEA~DOBITHRROENTWD, B FRET 4 VX
MMMET BI2HT2 0, HEF DITEERKE TE U2 BMEE A
oL ZMEE O DR A S NI L TWA R, T bHRETIC
Mz, BHEOP—VHFIZL D E Y MR O¥4 TBER(Bit
Error Rate) $EMENH{LL, FTEOEEMEZHERTHZ
ENRREE L 72D 2 ERHERIS LD,

IO, T4 VHMREICBOWTE, oy DY
%ﬁﬁé@ FrEORENE 2R T 28 LT, By

LT : Line Trap CC : Coupling Capacitor
CF : Coupling Filter LS:Line Switch
DPLGC : Digital Power Line Carrier

BhRE S X DEEE

Fig.1 Transmission circuit for Power line carrier systems.

/zE WhpbA Y =" HFROBBEHESNTEY, E0ET
RSO ENK S TN
LaL, %% ﬁ%h%ﬁwkbt U HNMAREIZ DN
TO, BYVTELFRSA & ) =7 HROBFHFERIZ, =
NETHEOEFITRL, BENEIEEFRIZONTO
HMEONREINTOWDIRRETH D, Fric, EERTE IR
EFRUZBWTIE, TR H R A 250kHz F2E & 3F
IR TH D Z & b, EHREZHET AT LA TIEEK

NERY DR & ETIEAAT 9 330 B 23 5% < v b i
THY, xDSL(xDigital Subscriber Line)=xe, & 4 ¥ #
ABBEARICEH SN TWD, 618, BREK ETELD
N MEHEFIZ L A= MNRD & T U & AMET 55366

EREIERRIAHIR SN DG AR S D Z L%E0D, #WHT
HEYITEFREA L Z ) =T HRIZo>WTIE, Zhbd
HEBR LRGP BEL D,

Z 2 TARRILTIIMDIZ, /Y FTIELFRUT DN TR D,

176



(a) Transmitter
Transmitted

bit stream
RS code N Symbol N 64QAM N TX
encoder interleaver modulator
179.25kbps 192kbps 32ksymbol/s
Power line
tansmision
Received 179.25kbps 192kbps 32ksymbol/s
bit stream | Rg gode Symbol 64QAM
L o “— — f—| R X f—
decoder deinterleaver dmodulator

(b) Receiver

2 RERERDL AT LERK

Fig.2 System of examination object.

EEMRBEON—Z MEFIZLVAEL D, N—RA MNEY DFT
EIZi#E L, RO B RS 55 (Reed-Solomon code) (2D
WA, RIZ, A2 U =7 ROV THRRD, &k
PRIERGHE] & S — 2 MRV FTIERE N 2 BB T 51, RSHFHIC
ML TWBRIHIT VAR a— RE, ZiE QAM D /3A 1 v

FovAnE LTAERSE, Bt 7ty hOfiES R
R E~OFEREAREE T DYV ARNA L H ) =TT —T
JNZOWTHRET 5, KE%IS, B EITo B0 ETIESFR
LAV BV =T HRCONT, HEHY Iz —var
TR T L D AR AT 2V, N —R MRV ETIERET)
%192 ¥ M(Ims), (BEEERHIL 43ms BREICR D Z &
ZRL, RSHEDEMT v RLa—REf ay b VR
NELLTHIERATE A Z L bR,

2. BREZITOVATLEET

ARETHEARR L TR OMR LT DV AT L& FHICH
32, K2ICV AT 2l AR LTEY, @Q0FER, (b)
DEZERTH D, BHHTRITIT 64QAM Z i H, 720 FTIEX
FHRIIE, A IV RHEERY — VMR DN — X M
FTAORVFTIEZZBE LI L &, iilE%sZE L
LA, HEERMENL TS RS H &AL,

F72, A FZ V=N GFRYD RS H a2 MA Lz &
M, 8bit LD VR A ) —_ERA LT, B,
BELHEOE Y M L— FMI 192kbps & L, Ziitk DY R
L — R 32ksymbol/s & L7z,

3. RUITEHS

(3-1) BRATBHRYFTEFNE  EHEIHIRT 5 EEMRE
MEOBEOFZ 3 ITRLTWA LI, BUEEIcA v
POV AMEENEE LTS E RS TWDH T ENghn0, Z
iz, EEFEL LTER LIS —VHSEBENS
D, LTeh o T, BHEE 2% LCiE, B2 SNR(Signal Noise
Ratio) 354 HALIVIEE w FER Y OFERIFA 7 UL R HEZ O
—VHETHDHN—RA MEENREIZRD L V2D, DFED,
EERAT 4 VX NVEIRE LGB NT, FHEENE
+20dBm & 94U, RIKEZ(EE /1L 0dBm UL LA R TE 5
ZEMEHRET LVONLHETE DO T, EER~DES
IZ L 2ZEENOIKRTA0dB BE)EBE L TH, FREK
DV EHERS T S1(-35dBm)Icx LC, By hRE D #EX1X10°

100 T
|
10 F—-———-— it oo -
| Thermal noise
| |
1 | |
= | |
z O | |
3 | | Impulse noise
£ o0t fp--—- e :/ ————————
a I
0.001 | ]
Theory — ¢ :
0.0001 | of thermal noise- — - — — — ===
| | Measured
0.00001 L e L
-10 0 10 20 30 40

Relative Power [dB]

3 MEL-EERBHETENORBEEERSH

Fig.3 CDF of measured noise power in power line transmission.
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Measurement parameters

Band width:100kHz

Fequency span:zero span(175kHz)
Sampring time:1 s

Noise power[dBm]
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Flig.5 Performance of burst noise for spectrum analyzer measurement.
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Fig.15 Generation period of pilot symbols.

Quadrature
q

In—phase
X 16 /N BYr MRV AZ— w3y

Fig.16 Constellation of pilot symbols.
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