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10kHzx(320+4096)=10.78125kHzx4096=44.16MHz (1)
Required BW=10.78125kHzx2048=22.08MHz @)
100Mbps/10kHz=10000bps/Hz=10000bits/symbol 3)
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10000bits/(2048-160) = 5.3bit/carrier
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Fsamp (MHz) 22.08MHz
IFFT size (samples) 4096
Overhead for T, and Ty 320 (14.5us)
Data symbol rate 5.0kHz
Efficiency 46.4%
Cyclic “suffix” maximum 220
Cyclic extension 320+220
Subcarrier spacing 5.390625kHz
Used subcarriers 56-2047
(0.3-11MHz)
In-band transmit PSD without -60dBm/Hz
power boost

X 1 VDSL Zipper ®4] 9] basic parameters

Zo] HA¥g B¢ Zt ¥4 @
2 oA BEFED, 2o Ade] A9 AL
HomePNA v.2.0 ol A} Atd 10 9] Hl2E 59 Fof
A 12910 ¥ o el AEde AL TE System
margin & 6dB 2 7}43}% 1, SNR-gap & BER ©] 107
< WESTE 98dB = AT FSLEE AWGN
(-140dBm/Hz)E AM&-3+Th.

3 &% HlEsE a¥

_582_



(a)El 2=

.
subchunnel

E 4 1

chanaiz

(byell =

E Qe 2

charnay

(© HEE A 9

channelto

zzi

(d) EHl=

Iy 2 FAd

E ¢ 10

3 g7 HESF

3.4 9% A=F2

Hersg 4AY Hx £3 nd"s Fa 42
e oex  #o HA, o £ % (Run-Length-
LimitedRLL) 2. B4, ZF A4z AF42
A8 FAY AF o] g Kt olEvt
4 E(DC-free)d A& 7hA ok shedl d2iEe

Ay gze AA9 ofs/f¥49 Running Digital

o
2
4

o
2
u

Sum(RDS)9} Digital Sum Variation(DSV)2He] &4 o}
QAed y, & 923 FHolgn & ¢ oF FET7L
(LJJES RDS & DSV & t&3 go] vEd & e

o, DSV 7} fEd HEREs $AR AR 43¢ %
=)
RDS[1,J1= Yy, DSV = Max oyl ©
A, ol AAE FoFo)M FuHE Axle 4

A )9 Z(Minimum Bandwidth) 4 2& 7ok &} o]
= 1 r}2 H7l¥W4 RAS(Running Alternating Sum)®}
ASV(Alternating Sum Variation)So] gt o F o
A Wee o gov ASVF fREtE desfie

ArqdE 4ag et

o

I RN - ST )
RAS[1,J1= Y (-1)"y, ASV = Max S =Dy,

n=—ea B PR

}o|.

n53 gdngdEe] A28 YPLE M-Level QAM 7|
A 574 F Llevel PAM(L=yM )& 2T 7
B537)0) JEAL Llevel PAM AEdoln &84
E8 Llevel PAM AE292 FAdc & F337]e
A

t}. g 4ge] L-level PAM 47
N=log,L S &°] 1 FHE
do Bams dHdez dehde FAa A
Zre) ZHAEY Fiel WP ARE

FAHE el AE2 B g dA@0 WA
7 Eabe) AAL uz A Y 7Ax9 DSV 4
ASV 9] A9 d Tl DSV &k ASV 9 5 E
vlaste gowd waArin t2w FiAg @ o

o
l‘q ol
£
oft
I
©
z
rlo

rlo
142

e 18 g
!
2



Aatol(0~1) HEF-59 FAF 4% 423 Hao
Z AL Ao 23T 4 ATk

AFE mo AFL Yol HY B33 gud
2 o]&3te gJevel PAM AlZE 7[x31 Fo
redundancy £ 1%, T8 9 3 AE & 33, B9

ddFe 3ot JELSEE 33M baud ©] 3 roll-off

ojN

[0 2

o] 0.25 91 Raised cosine roll-off filter & AF&3}% c}.
152 & HaA7ino-1) 488 A9, 0594

de #ET ol 2E Fohs ANA v H Fo] A

718 0 o Ft7HEFE Yol 2E Fahx o] i
Bl o 779 2FE de dEol 94 "o AL
o} S

& £ ittt o2 F VEL ALy YdHME oS
0.5 olda ;L FHslo de NMe 2L EFu] A 9
Eo] A Zo e Wi d= ISDN 2 ADSL ©f

45 A4 & + AL Aoz s

4.4 &
2 =&dixe DMT ¥4 7 423 % gdagd ¢

to
2
2
ol
o
32
£
=}
=
-
o,
1=
=2
R
rlr
4o
:>|J:'1
Al
2
e
oft
i)
rlr
=

ASEEE Wl FRace A¢ 2 & Ach A
AYGE Hgmg PNt 4Tl psD £

a5

we

{1] Jean-Jacques Werner, "The HDSL Environment,” IEEE
Journal on Selected Areas in Communications, Vol.9,
No.6, August, 1991.

[2] HomePNA Confidential, "Interface Specification for
HomePNATN 2.0 10M8 Technology," 1999.

[3] Thomas Starr, John M. Cioff, and Reter Silverman,
Understanding Digital Subscriber Line Technology,
Prentice-Hall, 1999.

[4] John A.C. Bingham, ADSL, VDSL, and Multicarrier
Modulation, John Wiley & Sons, Inc. 2000,

[5] ITU Recommendation G.996.1 "Test Procedures for digtal
subscriber line (DSL) Transceivers," March, 1999.

[6] D. Y. Kin and J.K. Kim, "A Condition for stable minimum
band-width line codes," IEEE Trans. Commun., vol. COM-
33,No.2, pp.152-257, Feb, 1985.

(71 A, "H 2 gL AFore] At 24, Az}
33 =FA A 27A A9 ZE, pp.l1-16, 1990 d
94.



