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User
Terminal

Broadband
network

HATU-C ATU-R X

< I T

Narrow-ban

GSTN or!ISDN

T"/S

Customer
Premise
network

SM

SM

PQTS or ISDN

|
|
|
network I
|
|
|
|
|

service

Telephone set
voiceband modem,
or ISDN termina
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— Interfaces

G.992.1

G.992.1 ADSL

1) (
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1) ADSL (ATU-C)
2) POTS ADSL

3)

ADSL NT1

POTS

1) ADSL (ATU-R)

2) /
3)

4)

ADSL-NT2

G.992.1 vV U T

u-Cc U-R
U-R

V-C T-R

(ST™M ATM)

NT1

( U-C U-R V-C T-R

G.992.1

u-c
V-C

13

JT G995.

T1531380-99
(115326)



V-C

u-Cc2

TIS

T-R
NT2

6.1.1.2 (.992.2

T-R

)
U-R2

G.992.1

G.992.2

ATU-C ATUR
u-Cc
( SONET/SDH

T/S

U-R
) V-C

ADSL-NT(

NT1

T
P
Broadband ‘ Home
1 - - H
network ATU-C ATU-R X v ‘ network
uU-c 2 SM
L hp
|
L -|: QR Telephone set
| [ ephone
Narrom:(—ban ! | LI I I /_/H\m;\ o H voiceband modem,
et ] :
hetwor GSTN orlisbn L iU-C UR VF\’ISIE P || or ISDN terminal
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:_ _ _(E _1 T1531390-99
(115326)
Signal lines
Interfaces
3
G.992.2
G.992.2 G.992.2 6.1.1.1
2 3 POTS
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POTS ISDN G.992.1
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6.1.1.3 G.991.1
4 1 G.991.1
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Access Digital Section

A

\/

HDSL Core
< >
1 1
R 1 |
Application |
DLL DLL 1
Interface I H | REG H I Application
. I R P , I | Interface
Customer side [ : : : : [
I LM | C| S R Ll clam] |
L : g : S I
I ; i o ~: !
I ! o I ! I
: NTU- NOTE 1 Lo Lt -
; (Network Termination Unit) | ; (LineTermination Unit) | T1531400-99
|4—>| |4—>| (115326)
= 1 HDSL
H =HDSL G.991.1 1
| = 2 3 H REG DLL
M =
REG = 2: REG
DLL =
4
G.991.1
HDSL 4
HDSL (H) HDSL
(DLL) 1 2320kbit/s 2 1168kbit/s 2 3 784kbit/s HDSL
( (©) ) HDSL
HDSL
HDSL (REG)
HDSL
0] (M)
(LTU) ( )
(NTU) ( )
HDSL
NT1 HDSL
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6.1.1.4 (.991.2

5 1 G.991.2
S T \%
User Access Core
Terminal TA NT2 NT1 Network Network
XNI XNI SNI
TIS
User |
Terminal
J-R u-C U-R U-R u-C \%
DLL DLL DLL Co
/| STUR | | SRU H cee | | STU-C + Network
User _J
Terminal (Optional)
TIS
T1542950-00
(115326)
(Optional)
5
G.991.2
G.991.2 SHDSL
\%
DLL SHDSL SRU
STU-C STU-R STU-C 1 SHDSL SRU
STU SRU DLL U STU-
SRU U-R u-C
STU-C NT1 STU-R
NT2 NT1
STU-R 1
T/S
6.1.1.5 G.994.1
6 1 G.994.1
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| T{S User
| HSTU-C [~~~ "7 ! A ~1 HSTU-R | Terminal
I |
T | | T
| ! ! |
U-C2 —————- 1U-C U-|R: ——————— | U-R2 |
| | |
~T[ 1 Splitter H—@) | splitter :“{“‘
CO Line T T
Circuit POTS Set
T1531410-99
(115326)
6
G.994.1
G.994.1 G.992.1/G.992.2 G.994.1
G.994.1 ( )
(HSTU)  G.994.1 G.992.1
G.992.2
HSTU-C NT1
HSTU-R NT1 NT2 TA HSTU-R
6.1.1.6 6.997.1
7 1 G.997.1
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Access Network

AN Y NT
Manag_em‘ Am‘ R
Entity /"~ T\_Entity ~ g TE
Broadband H X XTU-C m XTU-R X i i
Network v LJ v Network
TE
\% V-C uU-C U-R TR T/S
T1531420-99
L e » Management Interface in G.ploam (115326)
7
G.997.1
G.997.1 G.994.1 G.992.1 G.992.2
xDSL (XTU) G.997.1 G.992.1 G.992.2
(AN)
NT Q
AN NT1 NT NT1 XTU-R
NT2 TA
6.1.1.7 G.996.1
8 1 G.996.1
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XTU-C XTU-R

u-c2 u-C U-R2
- spiter @ |
| Splitter |~
COLine ‘
Circuit | POTS Set
T1531430-99
(115326)
8
G.99%6.1
G.996.1 G.992.1 G.992.2
XTU  G.9921 G.992.2 G.99x
- POTS
2 ( NT1) G.996.1 XTU-C POTS
NT1 POTS POTS XTU-R
6.2 6-99x
G.99x
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NT1, NT2/1 ATU-R ATU-C LT
Transport Protocol (e.g. AW)J _ J Y_L _ J_T@n@clt Protocol (e.g. ATM)
TPSTC }— TPSTC 5 " i TPSTC !
PMSTC | pusTC pvsTC | Private
| D | PvD | __PuD |
| Prem. Wiring Physica Transmission Media Internal Interface |
| | |
ST u LT Internal
Interface
;2115533124%4‘50»99
9
9
TPSTC ( ATM)
PMSTC
LT
y -R y -C xDSL ( ADSL T-R V-C)
a B ( )
ATU-C ATU-R PMD TPSTC PMSTC
(O] 3
(LT) ATU-C NT1 NT2/1
ATU-R
U T/S / \% / LT
NT1
T / NT1 NT2
S /
10 G.992.1 (G.992.2
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NT1,NT2/1 ATU-R ATU-C LT
¥ y-C L
Transport Protocol (]@. ATM) L / \ —— Transport Protocol (e.g. ATM)
|
TPSTC l TPSTC 8 o TPSTC
| A
PMSTC | PMD PMD : Private
| wp | L I |
| Premises Wiring Physica Transmission Media Internal Interface |
ST U LT Internal
Interface
T1531450-99
(115326)
10
G.992.1 G.992.2
G.9921 (G.992.2 PMD PMSTC
2 1 PMD PMD G.992.2 G.992.1
11 2 G.991.1
NT1,NT2/1 ATU-R ATU-C LT
Y- y-C
Transport Protocol (e.g. ATM) / \ Transport Protocol (e.g. ATM)
| I
TPSTC | TPSTC 5 “ TPSTC !
r 1
PMS-TC | | Private
I PMD1 | PMD2 PMD1 | PMD2 I
| PMD | |
| Prem. Wiring Physica Transmission Media Internal Interface |
ST u LT Internal
Interface
T1531460-99
(115326)
11
G.991.1
2 PMD 2 1
12 G.991.2
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NTL,NT2/1  gryU-R STU-C LT
N R N
Transport Protocol (e.g. SDH) l “—/ \ J Transport Protocol (e.g. SDH)
I L ™ TpsTC [
Not | | B a ! | Not
Specified | PMSTC | | PMSTC Specified
| o | | L _pvo_ | |
‘ User Data Interface Physical Transmission Media Internal Interface ‘
ST U LT Internal
Interface
T1542960-00
(115326)
12
G.991.2
G.991.2 PMD
PMSTC
PMSTC STU-C STU-R a B TPSTC
TPSTC SHDSL
TPSTC Yr Yo
TPSTC
a B vrvVe
G.994.1 13
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ATU-R ATU-C
M este | [ Hsstc |
by
| PMD [ ‘ PMD |
‘ Physical Transmission Media ‘
‘ T1531470-99
(115326)
U
13
G.994.1
G.994.1 G.992.1
G.992.2 G.994.1
13 PMD (HSSTC) G.992.1
G.992.2
G.9921 G.992.2 G.992.1 G.992.2
G.994.1 13 10
14 G.99x G.997.1
NT1, NT2/1 ATU-R ATU-C TT
Management Protocol (S) l Management Protocol (s)
Ir M PS-TCITI' PSTC r'I'PSTCIK/I PS-TC|_ :
Private | PMS-TC PMSTC I Private
| L __ D |l _wo_ |
Prem. Wiring Physical Transmission Media Internal Interface |
ST u LT Internal
Interface
T1531480-99
(115326)
14
G.99x
14 MPS-TC
4
PMD
PMS-TC( AOC EOC)
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(MPS-TC)( SNMP)

TPSTC( ATM)
G.99.1
7 DSL
ISDN RSTUYV
CPE ISP CPE-CPE
Gll
2
NT1 NT1
NT1  NT2
7.1
15
G.902 Gl
G.992.2 G.992.1

(Access Section - Network M anagement)

—-Q

A
v

N-ISDN Reference Points

A
v

Terminal
Equipment

, @

SNI T1531490-99
(115326)

G.902 GII Reference Points

15
xDSL
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7.2

7.2.1 T

Access
Network

Access
Network
| |

| ()

SNI T1531500-99
(115326)

16

G.992.1 NT1 ISDN

TA 17 G.992.1 NT1

NT2
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Access Node

Service 4@
Splitter

e e — L

T U-R u-C PSTN
17

e

Phone

T G.992.1

G.992.2 18 NT1
Phone || Low pass
Filter Access Node

Service @
Splitter

NT1 Copper Plant

U-R u-C PSTN
18

Phone

e

T G.992.2

722 U

Access
Network

‘ @

SNI T1531530-99
(115326)
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NT1 G.9921 TE NT1
(GIl XNI )v TE
T TE NT2 ( )JTA 20
G.992.1 NT1

Access Node

Service @
Splitter

(N Sonice <Rt
Splitter Copper Plant
Phone ‘

T1531540-99

U-R U-C PSTN (115326)
20
U G.992.1
NT1 G.992.2 TE NT1
(Gl XNI U TE
T TE B-NT2 ( )TA

21 G.992.2 NT1

Access Node

Service _@
Splitter

Copper Plant

U-R u-C PSTN
21

T1531550-99
(115326)

U G.992.2
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8 DSL

DSL
a ( ) /
B ( ) /
y-C XDSL ( ADSL T-R V-C)
v-R XDSL ( ADSL T-R V-C)
ADSL Crc eoc aoc OAM FEC
ADSL
OAM crc  eoc
FEC
ASO ATU-C ATU-R
ADSL
I
DMT (IDFT) 1
{z1}
DMT {xn}(IDFT {z1}
)
(=4 kbaud)
ATU-C ATU-R
DSL ITU-T G.991.1 G.9921 G.992.2 G.994.1 G.996.1 G.997.1
Sum(Bf)>0 Sum(Bi)>0

FEC

OAM

G.994.1
G.994.1
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LSO

xDSL
XNI

(SNI)

ATU-R

IDFT
68

DSL

((69/68)*4.0=4.0588  kbaud)

AOC eoc

G.994.1

ATU-R
0 4kHz

ATU-C
G.994.1
ATU-C ATU-R
)
1
1
Sum(Bf)>0 Sum(Bi)>0.
(ADSL)
POTS
Zi
1
IB
DMT
FEC
[ACK](1)
ATU-C
03 3.4kHz POTS
POTS
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1
2)

3

4)
5)
6)
7)
8)
9)
10)

G.704
G.961

G.991.1

G.991.2
G.992.1
G.992.2
G.994.1
G.99%6.1
G.997.1
1.411

1991
ISDN (2B+D  144kbps)
1993
(HDSL)
1999
(SHDSL)
(ADSL) 1999
(ADSL) 1999
(DsL) 1999
(DSL) 1999
(DSL) 1999
ISDN 1993
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