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, I TU=T . , 2

1) Recommendation V.8(09/94) — "Procedures for Starting Sessions of Data Transmission over the Gene
ral Switched Telephone Network";

2) Recommendation V.8bis(08/96) — "Procedures for the Identification and Selection of Common Modes o
f Operation Between Data Circuit—terminating Equipments(DCE) and Between Data Terminal Equipments(
DTE) over the General Switched Telephone Network".

, ( ) (negotia
te) . )
(full duplex)(V.8) (half duplex)(V.8bis) . XD
SL )
(procedures) . ,
(backward compatibility)
( )(activating station/calling station) — xDSL DTE, DC
E ;
(answering station) — PSTN(GSTN) DTE, DCE
(carrier set) — xDSL PSD ;
CAT3 — 16 MHz . 10
/LAN ;
CAT5 — 100 MHz ;
(communication methods) — , , ;
(downstream) — xTU-C XTU-R ;
Galf — 81 44 (octet); , HDLC 1 (ones complement);
(initiating signal) — ;
(initiating station) — DTE, DCE ;



(invalid frame) — (transparency octet) ,

(metallic local loop) — 5,

(responding station) —

(session) —
- - (tone based transmission)
(signaling family) —
(splitter) — 2
- (
- : [ACT(D)]
(terminal) — ;
— XTU-R XTU-C

ACK — Acknowledgement Message;

ADSL — Asymmetric Digital Subscriber Line;

(carrier spacing frequency)

(NA) -

CCITT — International Telegraph and Telephone Consultative Committee;

CDSL — Consumer Digital Subscriber Line;

DSL — Digital Subscriber Line;

FSK — Frequency Shift Keying;

GSTN — General Switched Telephone Network(PSTN

HDSL — High bit rate Digital Subscriber Line;
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HSTU—-C — handshaking portion of the xDSL central terminal unit(xTU—-C);
HSTU—-R — handshaking portion of the xDSL remote terminal unit(xTU—R);
ISO — International Organization for Standardization;

ITU-T — International Telecommunication Union — Telecommunication Standardization Sector;
NAK — Negative Acknowledgement Message;

NTU — Network Termination Unit(Customer premise end);

POTS — Plain Old Telephone Service;

PSD — Power Spectral Density;

PSTN — Public Switched Telephone Network;

RADSL — Rate Adaptive DSL;

VDSL — Very high speed Digital Subscriber Line;

XDSL — any one of the various types of Digital Subscriber Line(DSL);
XTU—-C — central terminal unit of an xDSL;

XTU—-R — remote terminal unit of an xDSL.

, 1 2 XDSL XDSL
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2 - 2 1
2 1
- , 1 1 2
1 2 ( ,xDSL) . ,
1

- ITU "Procedures For Starting Sessions Of Data Transmission Over The
General Switched Telephone Network" V.8(09/04);
- ITU "Procedures for the Identification and Selection of Common Modes
of Operation Between Data Circuit—Terminating Equipments(DCEs) and Between Data Terminal Equipmen
ts(DTEs) over the General Switched Telephone Network" V.8bis(08/96);
—1TU "Procedure For the Allocation of CCITT Defined Codes for Non—st
andard Facilities" T.35;
—1TU "A Modem Operating at Data Signaling Rates of Up To 33,600 bit/s

for Use on the General Switched Telephone Network And on Leased Point—to—Point 2—Wire Telephone—
Type Circuits" V.34(10/96).
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)

4) (82)
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(bundled),
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™ ™
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TONES( ) -

TONES—REQ( ) -

FLAGS — 16 (hex character) "7E";
GALF — 16 "81"("7E" ).
, 3 12 2 T4, To . , T 1 500ms
, 100 ms . , , T o 500 ms 50 ms
, / T 41,7 5
XTU-R , XTU-R XxTU-C
, . 3 XTU-R
1 3 b
XTU-R (R—-TONES—-REQ) ( )
, 16 ms . R—TONES-REQ XTU-C , XTU-C
(C—TONES) ( ) . C—TONES XTU-R
, XTU=-R ,  50ms 500ms T (
, (silence) ), (R—TONE1) . XTU-C R-T
ONE1 , C—GALF1(16 "81") . XTU=-R
C—GALF1 , R—GLAG1 (16 "TE™) .
R—FLAG1 XTU-C , XTU-C C-FLAG1 .XTU-R XT
u-C_ C—FLAG1 , XTU=-R 1
XTU-C , XTU-R xTU-C
4 xTU-C xTU-R , XTU-C
. , XTU-C (C—TONES) ( )
. C—TONES XTU-R , XTU-R (R
—TONE1) .XTU-C R-TONE1l , XTU-C
C—GALF1 GALFs(16 "81") . C—=GALF1 GALFs XTU-R
, XTU-R R—GLAG1 (16 "7TE™) . R—FLAG1
XTU-C , XTU-C C-FLAG1 .XTU-R C-FLAG1
, 1
( ,xTU-C XTU-R)
(activation sequence) , /
( )
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(@ 7 , XTU-R xTU-C XTU-R
(b) 8 , XTU-R , XTU-C
XTU-R ;
() 9 , XTU=-R , XTU-C
XTU-R ;
(d 10 , XTU-R XxTU-C XTU-C
(e) 11 , XTU-R , XTU-C
XTU-C ;
" 12 , XTU-R , XTU-C
XTU-C
XTU-R R—FLAG1 R—TONE1 C—TONES
. XTU=-R R—TONE1 R—FLAG1 C—TONES
XTU—-R , XTU=-R XTU-C
7 XxTU-R xTU-C , XTU=-R
. XTU-R (R—TONES—REQ) ( ) , ,
16 ms . R—TONES-REQ XTU-C .
XxTU-C (C—TONES) ( ) . C—TONES
XTU—-R , XTU=-R ,  50ms 500ms T 5
( , (silence) ). , XTU-R XTU-C C-TONES
, 100ms T 1 (R—FLAG1)
R—FLAG1 , XTU=-R , 2
(R—FLAG—-HD2) .XTU-C R—-FLAG-HD2 , ., 100ms
(C—FLAG—-HD) . , XTU-C
, 2 (C—FLAG—-HD2) : xTU-C ACK
XTU-R . , XTU-C ACK , XTU-R R-FLAG
1 , . , XTU-C R-FLAG1 ,
XTU-R , XTU=-R xTU-C
8 XxTU-R , XTU-R , XTU-C
. XTU-R (R—TONES—REQ) ( )
, , 16éms . R—TONES-REQ
XTU-C , XTU-C (C—TONES) ( )
. C—TONES XTU—R , XTU=-R ,  50ms 500ms
T, ( , (silence) ). , XTU=-R
, 100ms T 1 (R—FLAG1)
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XTU-C , XTU-C C-GALF ,
C—TONES , XTU-C C—TONES .XTU-R C-
TONES (end) , XTU-R xTU-C
, XTU=-R R—GALF Glafs 2 ,
.XTU-C R-GALF Galfs , XTU-C C-TONES ,
XTU-R , XTU-R XTU-C
9 XTU-R , XTU=-R , XTU-C
. XTU-R (R—TONES—-REQ) ( )
, , 16ms .R—
TONES—-REQ XxTU-C , XTU-C (C—TONES) ( )
. C—TONES XTU-R , XTU=-R ,  50ms
500ms T 5 ( , (silence) ).
, XTU-R , 100ms T 1
(R—TONE1)
XTU-C , XTU-C C—TONES . X
TU-R C—GALF , (
, XTU-R xTU-C , XTU=-R
R—GALF 2 ,
XTU-C , XTU-R XxTU-C
10 xTU-R xTU-C , XTU-C
. XTU-C (R—TONES) ( ) . C—TONES
, 50ms 500ms T 5 XTU-R , XTU-R XxTU-
C C-TONES , 100ms T 4
(R—-FLAG1) . R—FLAG1 , XTU-R
, 2 (R—FLAG-HD2) .XTU-C R-FLAG-HD2 ,
, 100ms (C—FLAG-HD) .
, XTU-C , 2 (C—FLAG—-HD2)
XTU-C ACK , XTU=-R , XTU-C A
CK , XTU-R R-FLAG1 , , XTU-C R-FLA
G1 , .XTU-R ACK
XTU-C , XTU-R XTU-C

16 -
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11 xTuU-C , XTU=-R , XTU-C
. XTU-C (C—TONES) ( )
. C—TONES , 50ms 500ms T 5 XTU-—
R , XTU=-R , 100ms T ¢ (R-F
LAG1) . XTU-C , XTU-C C-GALF
, C—TONES , XTU-C C—TONES
, XTU-R C—-TONES (end) ( ) , XTU-C
, XTU-R R-GALF 2 , . X
TU-C R-GALF , C—=TONES .
XTU-C , XTU=-R XxTU-C
12 xTU-C , XTU=-R , XTU-C
. XTU-C (C—TONES) ( )
. C—TONES , 50ms 500ms T XTU—-
R , XTU=-R , 100ms T, (R-
FLAG1) . XTU-C , XTU-C C-TO
NES ( ). XTU-R C—GALF
, ( , C-TONES ) ,XTU-R xTU-C
, R—GALF 2 , XTU=R
, 5 XTU-R xTU-C
(deactivating) . XTU=R( XTU-C) MS(mode selec
t) , (16 "TE™) . XTU-C( XTU-R)
MS , XTU-C( XTU-R) , ACK(1)

. XTU=R( xTU-C) ACK(1) , XTU=R( xTU—-C) GALF (16 "
81") , ( , ), . XTU-
C( XxTU-R) GALF , XTU-C( XTU=-R)

( : ),
6 XTU-R XTU-C (deactivating)
. , XTU=-R( XxTU-C) ACK(1)
. XTU=R( XTU-C) ACK() , XTU=R( XTU-C)
( , ), GALF (16 "81") ,
XTU—-C( XTU=-R) , XTU-C( XTU-R) ( ,
),
, , XTU-C TU-R
/
: ( ) : : :
: : ( ).
, : ( )
( ) (acceptance), ( ) (rejectio



n),

f Service), )

(vendor) , '

, xDSL ,

(interoperability)

, XDSL

, V.8, V.8bis)

. xDSL
(resolution)
1 (small interger varible)
1.
HIOQHE NPar(3)s 8 7 6 5 4 3 2 1
CHOl ool XIRSX &S X x| 0 0 0 0 0 0
#HOHEHIEG-1) X X X X X X X X
ITU-Toll o8t &&= 2ah oldlE X X 1 1 1 1 1 1
2
2. (duration octet)
GI0IEf =% NPar(3)s g8 7 5 4 3 2 1
XI=2|2+ (bits 6-1 x 5 ms) X X X X X X X X
[Ull=[E=} X X 1 1 1 1 1 1
3 6
, 32 64kbit/sec
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3. — Octet2 — NPar(3)
CIOIEl == NPar(3)s 8 7 6 5 4 3 2 1
R EEEL x x| 0 0 0 0 0 0
CIOIE == (HIE5-1 x 32 kbit/s) x x| 0 x x x x X
GIOIE =% (HIE5-1 x 64 kbit/s + 1024kbit/s) X X 1 X X X X X
OIOIE =5 1544 kbit/s X X 1 1 1 1 1 0
o= X X 1 1 1 1 1 1
' , ANSI T1.413 ITU-T V.34
, " (legacy)"
. , (escape) (implici
tly) . '
xDSL ,
(57)
1.
1 2
1 2 :
1 2
1 2
2.
1 b
1 , 2
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10.

11.

12.

13.

XDSL

XDSL
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13

15

17

14.

15.

16.

17.

18.

4KHz

22 -
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17

17

20

17

17

23

19.

20.

21.

22.

23.

24.

4KHz

xDSL

23 -
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25.

26.

25

27.

25

28.

25

29.

28

XDSL

24 -
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30.

25

31.

32.

31

33.

31

34.

4KHz

xDSL

25 -
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31 ,

35.

34 ,

4KHz

36.

31 ,

37.

38.

37 ,

39.

26 -
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37

40.

41.

40

42.

40

43.

40

44,

43

xDSL

XDSL

27 -
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45.

40

46.

47.

46

48.

46

49,

4KHz

XDSL

28 -
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46

49

46

17

50.

51.

52.

4KHz

29 -
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200ppm HSTU-R TX tolerance 50ppm HSTU-R TX tolerance
P
16
msec.
R-SILENTO |+——> _R-SILENTI
HSTU-R R-TONES-REQ R-TONEI1 R-FLAGI
LS T
Al o | .
C-SILENTI
HSTU-C C-TONES C-GALF1 C-FLAGI1

T < 500 msec.

50 msec. <g,< 500 msec.

32 -
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R-SILENTO
HSTU-R R-TONEI R-FLAGI
3
T A T
T T
C-SILENTI A L
HSTUC ——— C-TONES C-GALFI C-FLAGI

1, < 500 msec.

=J| HSTU-R

EuMA 2

%71 HSTU-C

EdiMA A2
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Al

4

==
S=

HSTU-R (HSTU-C)

R-GALF2
(C-GALF2)

A

T

HSTU-C (HSTU-R)

ACK(1) or
NAK-CD

C-FLAG2 (R-FLAG2)

H

Ne s=2
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HSTU-R (HSTU-C)

HSTU-C (HSTU-R)

7 <500 msec.
1

Al

H=E2

’

ACK(1) or
NAK-CD

T

R-GALF2
(C-GALF2)

A

A

T

e 52
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200ppm HSTU-R TX tolerance

50ppm HSTU-R TX tolerance

R-FLAGI

]

fl----?l---!-----Ii
16
msec.
R-SILENTO  je—s] R-SILENT1
HSTU-R R-TONES-REQ
_ el 3 .
O
. C-SILENTI
HSTU-C C-TONES

T < 500 msec.

50 msec. < ¢, < 500 msec.

Z=J| HSTU-R

EuMA MEZ

36 -
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200ppm HSTU-R TX tolerance

50ppm HSTU-R TX tolerance

R-FLAG] |R-GALF |

.
16
msec.
R-SILENTO |+&—>} _R-SILENTI
HSTU-R R-TONES-REQ _ _
- .
C-SILENTI
HSTU-C ———— C-TONES

50 msec- <1, < 500 msec.

JTp
&

ZI| MEf=Z
=7
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200ppm HSTU-R TX tolerance

50ppm HSTU-R TX tolerance

U S
16
msec.
R-SILENTO j¢—s] _ R-SILENTI
Im._.c.wlll R-TONES-REQ R-TONEI! R-GALF _||
T A
2 o
C-SILENT!I 4
HSTU-C C-TONES

7, < 500 msec.

50 msec. <r,< 500 msec.

JT b
Uy

i
TN

38 -
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10

R-SILENTO

HSTU-R

R-FLAGI

T

T
L 1

-

C-SILENT1
HSTU-C

_ C-TONES

T, < 500 msec,

C-SILENT2

%I HSTU-R
SumA AR

39 -
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11

-SILEN
HSTU-R RS i

R-FLAGI1

|rR-GALE —

b

—

C-SILENTI

T

HSTU-C |I|||_ C-TONES

_ll

T, <500 msec.

50 msec. < 1,< 500 msec.

S
0
=]
HU

S b
&

S
0
el
H

ST
H

40 -
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12

R-SILENTO
HSTU-R

R-GALF [

C-SILENT1

HSTU-C

T, <500 msec.

50 msec. < 1,< 500 msec.

)| M=
=3
27| MEI2
=3

41
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