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SUMVARY

Telecommunication Technical Criteria shall be observed, for it is a
minimum  criteria of telecommunication services in a nation.
T elecommunication Technical Criteria must be an appropriate enactment
and revise, because advanced communication services are appearing in
accordance with development of digital technique and change of
communication market. So, Technical Criteria must protect national
interests from exchange of communication market, gone globalization and
unification because of breaking up a trade barrier and MRA

In this paper, we analyze a way of telecommunication technical criteria
following exchange of the communication market and advent advanced
communication services. we are to be analyzed and compared with
present condition, technical criteria and standardization in the inside and
outside of nations for advanced ADSL and DSRC service. And we show
the draft of ADSL and DSRC technical criteria following exchange of
communication market

Result, in this paper, are going to make use of as the policy data

for xDSL and DSRC services
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Toll Collection System)

ITS
ITS

DSRC

ADSL

xDSL

ADSL

(DSRC;Dedicated Short

(ET CS;Electronic
ETCS

TS



ITS

ITS

(GPS), DSRC

. DSRC

ITS

, ITS

(DARC)

ITS

ITS

ADSL

TS

DSRC






o O O O o

25 ( 33 ( )
1] [ 1]
( 6231 , 2000.1.28 )
|

|

58 , 1998.12.1) ( 94 , 2000.5.22)
(0} 0
(0}
(0}
(0}

1




(16 )

25 1)
(0}
30 2 2 )
(0}
30 3
(0}
33 3) °
1998 2




xDSL



, ADSL

2]

ITU-R

2]



(

6,197 :2000.1.21)

( 5)
( 45 /98.131) ( 105
2000. 09. 23))
0 0
0 0
0 0
o}
[ 2]

[ 2]

0]
45

0]
47 )
a7 2) o]
56




1 3 ITU-R (Radio
Regulation)
4
[ 3]
[ 3]
(

. ),

2

3







3 xDSL

1 xDSL
1. xDSL
Mbps Mbps
xDSL ( )
56kbps 4kHz
33.6kbps 244 3674Hz, 56kbps 200 3880Hz
4kHz

DMT (Discrete Multi- Tone)

FTTO(Fiber-T o-T he- Office), FTTC(Fiber-To-The
-Curve), FTTH(Fiber-To-The-Home)
FTTC
.FTTC FTTH



xDSL

. XDSL
DSL, HDSL, ADSL, VDSL :
VOD, ,
2. ISDN
DSL 1980 ISDN
ISDN
. ISDN 2B1Q 144kbps  2B+D
16kbps 160k bps . ISDN
[ 3]
~_|ISDN
ISDN '—
ISDN
IDSN
ISDN
ISDN
— ISDN %—Data
[ 3] ISDN
ISDN
U
ISDN PC
S
2B+D DSL 144k bps

ISDN



160kbps 2B1Q
80kbps : DSL 0.5mm
5.4km
3. HDSL
HDSL T1 El
“Plug- and- Play" . HDSL
, 1544Mbps
T1 784kbps 2BIQ . El1
64kbps 30 DSI1E
2,048M bps . E1
: . T1 :
AMI(Alternative mark inversion)
15MHz : 750kHz
, 900m : 1.8km
. T1 0.5mm 54km
HDSL T1 El 0.5mm 4km
. T1
El
2B1Q 784kbps
HDSL ,
HDSL
HDSL ’ T



El : HDSL T1 E1l

HDSL
4km
4. ADSL
ADSL
15 8Mbps 16 640kbps
5km
ADSL
.| 4 ADSL
PSTN POTS
WPOTS POTS ‘J
WADSL
[ 4] ADSL
ADSL : , POTS
ADSL . ADSL

POT S POT S



15 2Mbps 0.5mm 5.4km
: 0.4mm 4.6km
6M bps 0.5mm 0.4mm
3.6km 2.7km
ADSL
, ADSL FDM
POT S 4kHz . ADSL
ADSL
. ADSL DMT, CAP
HDSL ADSL
HDSL , ADSL
HDSL
ADSL
. HDSL ,
ADSL
5. VDSL
100 1000m :
. VDSL
VDSL
FTTC
300m 5
2 56Mbps, 1km 26 28Mbps, 300m 1.6Mbps
2.3Mbps 52Mbps  SDH
STM-1 V3 ATM



ADSL

POT S ISDN
. POTS ADSL
VDSL

VDSL ,
VDSL

VDSL

. VDSL ADSL

VDSL ADSL ,
DMT CAP ADSL

VDSL
VDSL

VDSL ,
vVDSL ADSL

[ 4] xDSL
. _ _ ISDN

DSL |Digital Subscriber Line 160K bps
HDSL High bit rate Digital 1.544Mbps TVE1

Subscriber Line 2.048M bps WAN, LAN

Asymmetric Digital 15 8Mbps , VOD,
ADSL _ _

Subscriber Line 16 640Kbps
VDSL Very high data rate 13 52Mbps ADSL

Digital Subscriber Line | 1.5 2.3Mbps HDTV




TP

(PSTN)
03 1km 1 18km 1 18km 03 1km
( a )
TP
HDSL HDSL
@)
(b) HDSL
ADSL TP ADSL
SF SF
2)
PSTN 4—T ( ¢ ) T—> POTS
ADSL ] TP VDSL
/“ VDSL :ISF oF
] @)

PSTN ¢—— L POTS

[ 5] xDSL



2 xDSL

1.
1 R, L
[ 6]
Rdx Ldx [ + dl
> WI—’
\V/ Gdx Cdx VvV o+ dVv
-«
X X +dx
[ 6]
1 : R
d
atb(f), L c + GR C : a b,c d
2
Z(9) 7(9) D, @
_ R(f) + sL (f
Zo(9) =\ —G%ﬁcgg‘ (1)
7(9) =V (G(f) + sC(f))(R(f)) + SL(f)) , s=j2nfs (2)
d H(d,s)
L g (d, ) @k, @

H(d, 9= 9= g delg - idd 3)



L@w(d,f) = - 20log w|H(d,f)| = da(f) ~ 8.686da(f) 4)

In 10

(4)

Vi) (V2) () ()
ABCD (5)

[7]= [&q o317 ©)

, A(s)=D(s)= coshy(s)d, B(s)= Z,(9) = sinhy(s)d, C(9) = Z—l(s) sinh y(s)d

Zy(9), Z(9)
(6)
_ Zs(s) + Zt(s)
Hins(s) = Z(8) (C(9Z(5)+ D(9)) + A(9Z(9) + B(9 ©)
ABCD (7)
1 0
bndge(s) 1 (7)
A bndge(s)




ADSL

(NEXT : Near-End crosstalk) (FEXT
Far-End Crosstalk) :
ADSL 2B1Q 80kbaud ISDN
, 2BIQ 392kbaud HDSL
, AMI T1 , ADSL
N @ . 9),
(10), (11)
N |0 1 3
NEX Ty = (E) 1.134><1013f 8
_ N 0.6 ) )
FEXTn= (7g) kad*[H(T)] 9)
%
PSD yex 1= SIONEX Ty() = (4g) " s (10)

FEX Ty= S(F)FEX Ty(f) = S(f) x (%)0'6|<o|f2||-|(f)|2 (11)



3 ADSL

1. ADSL
ADSL (Asymmetrical Digital Subscriber Line) 2
ADSL 1544Mbps 8Mbps,
16kbps 640k bps ;
, ADSL [ 9]
[ 3]
1544M bps 5.486km 05mm
2.048M bps 4.876km 05mm
6.312M bps 3.657km 05mm
8.448M bps 2.743km 05mm
ADSL
VOD , , ,
, MPEG 15 3.0Mbps
64k bps( 16kbps) MPEG
0 4kHz
ADSL

(25.875kHz  1.104MHz) [ 71 8] ADSL




D T

PC

4kHz 25875kHz  138kHz 1104kHz
[ 7] ADSL ( )
I —ATU-C Splitter
—{ATU-C i I/ ATU-R
—ATU-C

ATU-C : ADSL
ATU-R : ADSL
[ 8] ADSL
2. ADSL
DMT

QAM




, DMT

[ 9 DMT

AM

J
:

\

[ 9 DMT

N DMT
(12)

N SNR; N SNR;
b= 2] log ,(1+ —5—) = log,[ [I (1+ —F)] (12)

=98+ y,- 7. (dB), 7, e

R b/IT : T

3. ADSL

ADSL 1
(FDM)
FDM ADSL
25.875kHz 138kHz
: 138kHz 1104kHz



Equalizer)

25.875kHz  1104kHz

25.875kHz 138kHz

[

10] ADSL

DFE(Decision Feedback Equalizer)

FIR

2
HE
J1E:
BT
[ H 3|
A = sol=al = P2
wDaE
ERE
+¢4 |peesion T Hyauist |
T 0I5 | Devae | LTUHEE | TR

LE(Line



Modulation)
CAP
. QAM

DMT

DMT

Fesd forwam +- p Decisbn D'.Ll.pu'.,du-:;jsji"u
il g El Device
H=
L=
- i
B —
&= =
Fikey Predicton alE=
adjistn ent | Feedback HE |, 2/ g
-Hii} {E‘]Edr‘ t-_.‘!; | 4
sl =

11]

(Passband)
CAP(Carrierless Amplitude- Phase

DMT (Discrete Multi- T one)
QAM (QUADRATURE Amplitude Modulation)

OFDM (Orthogonal Frequency Multiplexing :

. OFDM

(sin€ef/ cosine)

coded OFDM)
DAB(Digital Audio Broadcast)

. DMT narrow - band
DMT
DMT
(MCM)
. DMT



IDFT

\AAAAAl

IVVYYY

[

N

12] DMT

QAM

Inverse Discrete Fourier Transform)

/
. IDFT

DMT

D/A

(13)

Cyclic Prefix

(SNR)

D/ A —
. b
SNR
QAM
(IDFT
, IDFT
(13)
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4 - ADSL

1. ITU-T

ITU ADSL 1999 7
ITU-T 15 1998 10

G.992.1 ADSL

G.992.2 Splitterless ADSL

G.99%4.1 DSL handshake
G.995.1 DSL

G.996.1 DSL

G.997.1 DSL

ADSL
6Mbps G.992.1(G.dmt)

15Mbps G.991.2(Glite)
G.991.1(G.dmt) ITU ADSL
(ATU-R) (ATU-C)
ADSL
6144M bps, 640kbps

ADSL G.dmt

o POTS ADSL
o ISDN-BRA ADSL



o TCM-1SDN POTS ADSL
(Echo Canceling)
[ 6]
ISDN 25.875kHz 138kHz
[ 6] ADSL
(kH2) =D
(dBm/H?z) (dBm)
25.875 1104 | -365 204
+ POTS 25.875 138 -345 125
Gdmt 138 1104 -365 19.9
+ POTS 25.875 138 -345 125
138 1104 -365 19.9
+ ISDN-BRA 138 276 -345 13.3
25.875 552 -365 17.2
Glite + POTS 25.875 138 -345 125
138 552 -365 16.2
+ POTS 25.875 138 -345 125
2. ADSL
ADSL T1 TI1E1
, DMT 1995 ANSI T1413
: : : 1998 T 1413
ANSI . T1413 ITU-T G.992.1 POT S
ADSL . Glite

. Glite



FCC(Federa Communications
Commission) Part 68 : : FCC Part
68 . FCC Part 68
(Equipment Registration)

ADSL
ADSL Part 68
, FCC :
47 CFR(Code of Federal Regulations) Part 1.3
(Waiver) . ADSL Part 68
FCC (Waiver)
. ADSL Part 68 Application Guide 28
T1413
ITU Part 68 Waive
: ADSL
ADSL Part 68 T 1413 ITU
. FCC
(Waiver) ADSL
O (PSD)
4kHz T1413 ITU-T

[ 13]



& psn (dBm Hz)

Irp' -34.5 peak
21.5 dBioci -48 dBoat
1
\"-\-._ __,/ II/*':“J dBm/Hz
| -50 dBm max power in
-97.5 peak f ! anmy 1 MHz sliding
+15 dBm 42 l f window above 1630 kHe
t-a kit [ Pesk — {
o I
‘ | Freq
| T | »
] i 25875 138 307 1Z21 1630 11040 (kHz)
(kH2) (dBm/Hz)
o< f <4 -975. 0 4kHz +15dBrn
4<f<25875 ~925 + 215 log_2 (f/4)
25.875<f < 138 -345
138<f < 307 _345 - 48 * log 2 (f/138)
307<f<1221 -90
290, [f, f+IMHZ]
1221<f< 1630
[-365-36*l0g_2 (f/1221) + 60] dBm
1630 < f < 11040 -90 , [f, f+IMHZ] -50dBm
1) PSD 100 , POTS 600
2) PSD u-c
3) PSD ,
4) 25.875kHz PSD 10kHz
5) IMHz IMHz
13]
O
25.875kH z 138kHz T1413 7.15.3
12.5dBm
ADSL 100
CS-03
O

ADSL [




[ 7] ADSL

(Hz) (dB)
200 12,000 40
12,000 1,544,000 35
1,544,000 30

3. ADSL

T elecommunication Act 1997
T S(T echnical Standard)

ACA (Australian Communication Authority) TS
ACA
A-Tick
. ADSL PSTN
xDSL

ACIF (Australian Communication Industry forum)

DR AS/ACIF S043.2 2000 8 4
. ACIF ACA TS
xDSL S043.2(Requirements for Customer Equipment for

connection to a metalic loca loop interface of a Telelcommunication Network -
Part 2 : Digital Subscriber Line(DSL)) ADSL [ 17]

[ 9§ ADSL



125dBm

25.875kHz 138kHz

10

[ 77

40d

30kHz 1104kHz

4kHz -50dBV

30kHz 1104kHz

[ 9] ADSL
f (kHz) (dBm/H2z)
0<f <4 -975
4 <f < 25875 -96 + 215 log2(/4)
25875 < f < 138 -38
138 < f < 307 -38 - 48 * log2(/138)
307 < f < 1221 -90
1221 < f < 1630 -90
1630 < f < 11040 -90
1) 0 4kHz 600
2) 25.875kHz PSD  10kHz
3) IMHz IMHz

T elecommunication Act
CS(Certification Specification)- 03
CS-03
1999 11 27 CS-03 Part
ADSL

0 (PSD)
ITU-T [ 13]

. ADSL



12.5dBm

O
[ 10] ADSL
(H2) (dB)
200 12,000 40( 600 )
12,000 1,544,000 3B 90 )
5.
ADSL
200 ADSL
ISDN ADSL
DMT ATM ITU-T
ITU-T
ISDN STM
ADSL 2000 12 20
ITU-T ADSL UADSL (TTASIT-G992.2), ADSL
(TTASIT-G992.1) ,
ITU-T

ITU-T



[ 11] ITU-T :
[ 11] ITU-T ADSL
ITU
ITU
ITU TA4A13ITU
T 413 4kHz 307kHz
[ 7] [ ?7] [ 7] 35dB
-125dBm -125dBm -125dBm -125dBm
z 40dB 40dB
30kHz
1,104kH e 30kHz
z
’ 12kHz
40dB 3548 3548 1,104kHz
1544kHz 40dB
1544kHz
30dB -
30kHz
- - - 1,104kHz
-50dBV
11] ITU-T 35dB
CITU-T
-38dBm/Hz 35dB
-345dBm/Hz 30kHz 1,104kHz
ITU-T 5dB

ITU-T




5 ADSL

1. ADSL

ADSL ()
ADSL
ADSL

2. ADSL

ADSL

ADSL

, PSTN

ADSL

ADSL

ADSL



ADSL

200 4kHz

ADSL
ADSL
ADSL

, dkHz

6MHz



(200  4,000H2) 40dB

ADSL

2. ADSL

0 (PSD)



(PSD) :

ITU-T ()
& psp (dBm ) Ir" 34,5 peak
21.5 dBioci -48 dBoat
1
\"-\-._ __,/ II/*':“J dBm/Hz
| -50 dBm max power in
-07.5 peak | ! any 1 MHz sliding
+15 dBem P l f window above 1630 kHe
t-a kit [ Pesk — {
o I
‘ | Freq
| T | »
] i 25875 138 307 1Z21 1630 11040 (kHz)
(kHz) (dBm/Hz)
o< f <4 -975. 0 4kHz +15dBrn
4<f<25875 Z925 + 215 log_2 (f/4)
25.875<f < 138 -345
138<f < 307 “345 - 48 * log_2 (f/ 138)
307<f<1221 -90
290, [f, f+IMHZ]
1221<f< 1630
[-365-36*l0g 2 (f/ 1221) + 60] dBm
1630 < f < 11040 -90 , [f, f+IMHZz] -50dBm
1) 100
2) y
3) PSD ,
4) 25.875kHz 10kHz
5) IMHz IMHz ,

100



6)

O ADSL
ADSL

. ADSL

40dB

1,104kHz

40dB

[ | 14]

12.5dBm

ITU-T

(

ITU-T

)

ATU-T

40dB
30kHz 1,104kHz

ITU-T
, ITU-T
30kHz



4 DSRC

1 DSRC

TICS(Transport Information and Control System) ITS
, ITS

DSRC

DSRC

(ETCS)
TICS DSRC [ 15]

sl P
ruﬁwfaﬁcwg “ﬂ?@:ﬁfmﬂ%ﬁf

Imtormation Metwork

Hmdillf Metwork

TR H SR

U‘]IE et

[ 15] ITS DSRC



( ) ITU-R M.[TICS.DSRC])

DSRC
6M
ETCS DSRC 160km
03
, 500kbps
5MHz IMbps
10MHz
DSRC ETCS
ITS
1,000
DSRC
/
2 DSRC
1.

204 (T C/204) 1998



DSRC 1999 2000

DSRC .ITU-R 8
(SG8) 205/ 8 DSRC
2000 5 (RA :Radio Assembly)
2.
ITS 80
, 1990 ITS-America
. 1991 ITS
ITS . : : ITS
1992 1997 6 5 R
DSRC 915MHz
. 5.9GHz ITS America 199 2
FCC 1998 8 5,850
5,925MHz DSRC
.[]
3.
: ERTICO(European Road Transport Telematics
Implementation Coordination Organization) ITS . :
, , EU 12
DRIVE(Dedicated Road Infrastructure for Vehicle
Safety in Europe) (1989) 10

(ET Sl;European T elecommunications Standards Institute)
"Road Transport and Traffic Telematics (RTTT); Technica

characteristics and test methods for Dedicated Short Range Transmission



Communication (DSRC) equipment operating in the 58 GHz Industrial,
Scientific and Medical (ISM) band (EN 300 674, 1999)" :

4.
, 1994 : , ; ,
ITS
, 1996 4
1998 3
ETCS ETCS
, 1999
1997 1997
12998 3 ETCS
1 )
1998 2002
ETCS
DSRC 1997 10 5.8GHz
ARIB :
.[]
1999 7 ITS (ITS Info-communications) ITS
200

ARIB T-55
APT (Asia- Pacific T elecommunications)
(ASTAPAPT Standardization Program) 58GHz DSRC
. "Dedicated Short Range Communications (DSRC) Equipment
Operating in the 5.8 GHz band",



1993 ITS
ITS
. 1998 ITS
. 1999
WG15 DSRC

1999 2 ITU-R SG8 WP8A

. 1994 ,
ITS
, ITS
ITS-Korea ITS
1998 10 ISO TC204
DSRC

ITU-R SG8 TICS(Transport Information and Control Systems):

Functionalities

DSRC
() 274 ('97.3.19) IC
(1996.10, 1997.1, 1998.8)
ETCS KBS
, 2
10 KBS TV
1998
() 1998 8
ITS

2 TTA

1997 (
( 25103-66(1997.4.23))
(1996.8)
. 1998 1
ETCS DSRC 15m
TV

5,795~5,815

ITS



1999 2000

2000
, 1999 4 ETC
SDS DSRC
10
(TCS) ETC
ETC 10
2002
( 13 )
( )
( )
ETC : , 2003
3
ETC
ITS
2015 ITS 4,200 , ITS
3 DSRC
1. ITU-R
ITU-R SG8 DSRC (M.1310 TICS Objectives and Requirements)

64kbps ~ 2Mbps,



100 1 ~1 1

5725 MHz-5875 MHz( 5.8GH2z)
(ISM ;Industrial, Scientific and Medical) TICS DSRC
, DSRC
[ 16]

Roadside Equipment

On-board I j Z j
equipmen

"
2 3m =30m . Communication
[ 16] DSRC ( : ITU-R M.[TICS.DSRC])
[ 17] , ITU-R

DSRC [ 12]

TM#W AL = M L
4

M PU

Carrier frequency

\4
BPF <—‘<‘<—4 M OD % oscillator 4@

[ 17] DSRC

l—




5.8 GHz
10 MHz
8 MHz
AXK
1,024 kbps
40 MHz
( )
30 dBm
10m 10dBm
447 dBm
10m , 24.7dBm
20 dBm
10dBm
ITU-R (Back Scatter)
, 58GHz
: .| 18]
5.8GHz
T»BPF» —» DET |-» BPF +J*L>
B
T MPU
T i :
—» BPF ¢+ — «‘ M 1X ‘k MOD |<«—| OSsC

[ 18]



MPU

[ 13]
[ 13]
C ) C )

5.8 GHz 5.8 GHz
15 MHz/2 MHz 10.7 MHz
5 MHz 10 MHz
5 MHz 10 MHz
ASK ( ) AKX ( )
PX ( ) PK ( )

( 500 kbps ( ) 1 Mbps ( )
250 kbps ( ) 1 Mbps ( )
FMO ( )
NRZI ()
33dBm () 39dBm ()
-24 dBm ( ) |-14 dBm ( )

2.
59GHz DSRC - ( : 5.9Ghz DSRC
Band Concept Proposal, ASTM, 99.11)
] L 1 ( -
) , Extremely low latency, : , ,
: 915 MHz 5.9GHz 59GHz

120mph



(

)

100 Mbytes

14]

20- 3,000 ft (

7-2,980 ft,

[ 14]

3000 8

6 ft ( )/ 16 ft (

3 ft (
1!
5

5- 300 ft,
)1

50 to 5,500 ft, 50- 15,000 ft

DSRC

DSRC ()

(TDVA CS\W) ,

1 Mps (2Mbps, 4Mbps @ IMBaud +
8, 10, and 12 Mbps @2MBaud)

DBPSK (DQPSK, D16QAM, D32QAM  D64QAM

75 Mz (5.850 - 5.925 Gz)

4 9 37TMHz 4MHz

44.77 dBm (30 W

-75 dBm ( 120 dB)

Car/Truck

10 dBm (2- 10 mVy

Transit

10- 20dBm ( 10- 100 n\A)

2

36-44.77dBm (3-30 W

-60 dBm (EV - 75 dBm) ( 115 dB)

12 dB (DBPSK)

Car/Truck

3 - 100 m (10 to 300 ft)

Transit

3 - 325 m (10 to 1100 ft)

2

3- 2134 m (10 to 7000 ft)

) / 10 ft




ITS

58GHz
ETC
15] (ON}] 1 DSRC
[ 15] TTA DSRC
D 1(*) 5.8GHz
D la(*) 10MHz
D 1b(*) 20 ppm
: 8MHz
D2(*) : 40dB
1 25W
D3 5MHz (

- ()



D4

Class 1 : 10dBm( ElRP. 32dBm)

Class 2 : 15dBm( ElR.P. 26dBm)
Class 1: <45 : 32dBm, > 45: 7dBm
D4a
Class 2 :
(right hand circular)
D5 ,
D6(*) AXK
D6a 0.75 ~ 10
D7(*) Mancheder code
*
D8(*) (Bit rae) 1.024 Mbps
D8a(*) 100 ppm
D9 (BER) 10-5
D10
D 10a Ims
Class 1 : -37.7 dBm, : -334dBm
D11(*)
Class 2 . -64.3 dBm, : -38.3 dBm
D12 10s
D 13(*) 25W
5.8GHz 24 dB
D14
5.8GHz 18 dB
16] (O8] 1 . (%)




[ 16] TTA DSRC
(Default Values)

U 1(*) 5.8GHz
U 1a(*) 10MHz
U lb(*) 100ppm

(D : 8MHz

2 : 40dB
U2(*)

(3 25 W
u3 5MHz ( )
U4 10dBm(E.I R.P. 18dBm)

(right hand circular)

us ,
U6(*) AX
U6a 0.75 ~ 10
Uéb 80% ( ), 80% ( )
u7(*) Mancheder code
u8(*) 1.024 Mbps
U8a(*) 100 ppm
U9 (BER) 10-5

Class 1 : -52.2dBm, : -47.9dBm
U11(*)

Class 2 : -72.3 dBm, : -46.3 dBm
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