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1  Watson 5 

 Watson 5  SHDSL/SDSL, 
:

G.991.2  (G.shdsl) 
TS 101 524 (ETSI SDSL) 

 Trellis PAM16 (Trellis-coded PAM16 linecode), 
,  DSL ,

. ,
.

1,  ( )
, PRA (Primary Rate Access - ),  nx64 /  (V.35, 

V.36, X.21). 
 Watson 5 Multiservice 1

(frE1),  nx64 / . , 1,  nx64 
/ , .

 (LTU)  Watson 5 Multipoint 
 " "  (NTU): 

 Multipoint LTU, 1,
 (NTU) .

, , , ,
 LTU ,

.

 Multipoint LTU 1.

, ,
,

 ( . . ).

 (LTU) : ,  19-
,  Minirack, .

 (LTU)  ( )  LTU-L  LTU-R. 
 LTU-R  NTU. 

 LTU-R  " ",  LTU-L 
 " "  " " (master  slave). 

 (NTU) :
Minirack, .  (NTU) 

 ( )  NTU-L  NTU-R.  NTU-R 
 LTU-R, 

 NTU-L  230 /48 .

 ACU ( )
 EIA485,  EIA232 .

 CMU ( ),  19-
,  SNMP ( )

 TMN ( ). 
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1.2

1.2.1  LTU 

 (Plug-in)  Minirack 
W5 LTU E1/120  nx64, , 1  SZ.866.V318Wxx SZ.876.V318Wxx 
W5 LTU E1/75  nx64, , 1  SZ.866.V338Wxx SZ.876.V338Wxx 
W5 LTU E1/120  nx64, , 2  SZ.866.V418Wxx SZ.876.V418Wxx 
W5 LTU E1/75  nx64, , 2  SZ.866.V438Wxx SZ.876.V438Wxx 
W5 LTU 2  E1/120 , , 1  SZ.866.V511Wxx SZ.876.V511Wxx 
W5 LTU 2  E1/75 , , 1  SZ.866.V533Wxx SZ.876.V533Wxx 
W5 LTU 2  nx64, , 1  SZ.866.V588Wxx SZ.876.V588Wxx 
W5 LTU 2  E1/120 , , 2  SZ.866.V711Wxx SZ.876.V711Wxx 
W5 LTU 2  E1/75 , , 2  SZ.866.V733Wxx SZ.876.V733Wxx 
W5 LTU 2  nx64, , 2  SZ.866.V788Wxx SZ.876.V788Wxx 
W5 LTU 2  E1/120 , , 1 ,  SZ.866.V611Wxx SZ.876.V611Wxx 
W5 LTU 2  E1/75 , , 1 ,  SZ.866.V633Wxx SZ.876.V633Wxx 

1.2.2  NTU 

 Minirack 
W5 NTU E1/PRA/120 , , 1  SZ.886.V310Wxx SZ.896.V310Wxx 
W5 NTU E1/120  nx64, , 1  SZ.886.V318Wxx SZ.896.V318Wxx 
W5 NTU E1/PRA/75 , , 1  SZ.886.V330Wxx SZ.896.V330Wxx 
W5 NTU E1/75  nx64, , 1  SZ.886.V338Wxx SZ.896.V338Wxx 
W5 NTU nx64, , 1  SZ.886.V380Wxx SZ.896.V380Wxx 
W5 NTU E1/PRA/120 , , 2  SZ.886.V410Wxx SZ.896.V410Wxx 
W5 NTU E1/PRA/120  nx64, , 2  SZ.886.V418Wxx SZ.896.V418Wxx 
W5 NTU E1/PRA/75 , , 2  SZ.886.V430Wxx SZ.896.V430Wxx 
W5 NTU E1/PRA/75  nx64, , 2  SZ.886.V438Wxx SZ.896.V438Wxx 
W5 NTU nx64, , 2  SZ.886.V480Wxx SZ.896.V480Wxx 

:

x = W, .
 =  W, .



1.2.3 

 (Subrack) SZ.379.V3W 
ACU2R SZ.369.V5W 
ACU48R SZ.369.V4F 

 Nx64 /
V.35 DTE,  3 
V.35 DCE,  3 
V.36 DTE,  3 
V.36 DCE,  3 
X.21 DTE,  3 
X.21 DCE,  3 

SZ.378.0F1.V1 
SZ.378.0G1.V1 
SZ.378.0H1.V1 
SZ.378.0J1.V1 
SZ.378.0K1.V1 
SZ.378.0L1.V1 

 ( / ) 230  SZ.378.0A0.V1 
 ( / ) 115  SZ.378.0A0.V3 
 ( / ) 48/60  SZ.378.0A0.V5 

2

 Watson. 

2.1

, , , :
 (  NTU 

 Minirack). 
 DSL. 

.
.

.

,  DSL 
, ,

:
, .

.
.

2.2

.

 LTU .
.

 Minirack .
 Minirack ,

 ETS 300 253. 
,  FPE (
).



2.3  Watson 
.

,  " ". ,
 Minirack,  19- .

.
 " ".

/ .
 NTU.  "Rem". 

 NTU  xDSL ,
 xDSL. ,  LTU 

,  NTU 
.  "Loc", 

NTU .
 LTU.  "RPWR A ON", 

"RPWR B ON".  LTU 
 LTU.  "OFF", 
.

:
 LTU 

.
" ",  " ".

.
.  " ".

 DSL.  DSL 
 RJ45  DSL ( )  RJ45 ( ) .

DSL  ( . . ),  10 " ",  "
DSL".

 NTU, ,
 ( ).

.
: .  NTU 

 (
) . .

 NTU, ,
.  LTU,  Minirack, 

,  48 
.

.  " ".
: . ,

 VT 100  "Monitor" .

:
 DSL " / ".  " "

 " " .  " "
 " " .

"  ( )". 
.

 "Local".  " "  "Remote" ,
 " ".

 " ".

 Watson .
 DSL .

, ,
. ,
 Watson. 

3

.
 LTU  V.24  TMN (



)  ACU ( ),
 (LTU)  (NTU) ,  Minirack, 

 NTU .  LTU/NTU 
 " ",  " " .

 LTU  NTU 
 - .

3.1 DSL 

 DSL 
.

3.1.1 /

 DSL 
" ",  " ".

 " " . ,
.

 " "  LTU, 
" "  NTU ( ). ,

 DSL,  LTU  NTU, 
 " ",  " ". 

.  LTU  " "
R/L  "RPWR OFF". 

:
,  " ", 

.  " " ,
.  " "  ( )

,  " " .
" " ,
" " .  " "  DSL 

 " "/" " .

 NTU  "Remote", 
 " ".



3.1.2 

 ETSI TS 101 524 Watson 5 ,  64 
/ ,  Z. 

 = 64 /  N + 8 /  i, 
 3  N  36  i = 0, 1 

Watson 5  Z 
 eoc ( ) 3,2 /

SHDSL 8 / .
Watson 5  2-  4- ,

.

:

 = /  + 8 /  (  Z) 
+ 8 /  (SHDSL OH (  eoc)) 

,
,  Z  DSL mgmt. 

: - ,
,  (

)
 ETSI TS 101 524: 

N
,

 ( / )

 DSL TS 

6 384 6 - - 
8 512 8 - - 

12 768 12 6 - 
16 1024 16 8 - 
20 1280 20 - - 
24 1536 24 12 6 
32 2048 32 16 8 
36 2304 36 - - 



3.2 1 (2 /  G.703/G.704) 

3.2.1 

3.2.1.1 

1 - ,
1

/  CRC 4 ( ).
 "CRC4"  " " (E-bit Insertion) .

3.2.1.2  ITU-T G.704 

 (  ITU-T G.704) 
1 ,  DSL, 1.

. 1,  DSL, 
1, 1.

1  CCS ( ).
16 .

 "CRC4"  " " (E-bit Insertion). 

3.2.1.2.1 CRC 4 

1
 "CRC4" ( ). 

, 1
CRC4  CRC4. 1

 CRC4 .
Sa .

, 1  "1". 
.

1
CRC4 .

3.2.1.2.2 

,  CRC4 
.
,  "1". 

3.2.2  AIS 

, 1  AIS (
 - ), ,

- .
 AIS :

 DSL  (
 DSL). 

 AIS-R (
-  DSL). 

 AIS ,
1 .

3.2.3  AIS 

,  AIS ( ) 1
:

 (  - non-urgent)  (AIS-S). 
 AIS  AIS-R. 



3.2.4 1

3.2.4.1 

- ,
 (LTU)  (NTU) . ( ,  NTU 

!) 
( )  DSL .

 2048 
 DSL /  DSL. 

 DSL 
1.

 3-1: .

E1 Side 1
INP 2048 kHz  2048 
DSL Side  DSL 
External clock 
E1 Tx /  DSL Tx 1 /  DSL 
E1 Rx /  DSL Rx 1 /  DSL 
2 Mbit/s Tx Clock  2 /
Stuff/Delete /  ( )
Internal Clock 
2048 kHz Clock-Recovery  2048 
Recovered 2048 kHz Clock  2048 

: , ,  Tx, ,
,  Rx.                                                                                                                                                             

 DSL ,
.

,
,

 100 .

1 .
, . ,

1  DSL 
, .

External
clock

DSL
Tx

DSL
RxRecovered 2048 kHz Clock

2 Mbit/s Tx Clock

INP 2048 kHz

E1 Side DSL Side

E1
Tx

E1
Rx

Internal
Clock

2048 kHz
Clock-
Recovery

Stuff/
Delete



 3-2:  (= " ).

E1 Equipment 1
2048 kHz Clock  2048 
Rx / Tx  / 

:
1

, ,  DSL 
 LTU,  " ".

.

3.2.4.2 

 3-3: .

Tx / Rx  / 
2 Mbit/s 2 /
INP 2048 kHz  2048 

 2048 
 (LTU),  Minirack, 

 ACU,  LTU ,
. 1.

 " " (External Clock) ,
1 .  2048 

,
1. 1 ,

.
 " " (External Clock) ,

1  2 / . 1
, .

1 Rx .

:
 NTU ,

. 1 Tx 1 .
 Rx 

.  E1 Rx 
 2048 .

E1 NTU /
LTU

Tx

Rx

2048 kHz Clock

E1 Equipment

DSL

Tx

Rx

E1 Equipment

E1 NTU /
LTU

NTU/
LTU LTU

DSLTx

Rx

Rx

Tx

2 Mbit/s2 Mbit/s

INP 2048 kHz



3.3  ISDN PRA 

 PRA  DSL  ISDN PRA NT1 (  - 
 ISDN), LT ( )  NT1 

LT. :

" " , ,  NT1,  " "
, ,  LT. 

" " , ,  NT1  LT. 
 DSL, .

,  0, ,  (
 0 )  PRA-NTU, ,  DSL, 

, 1  (  3-
4). 

 3-4:  PRA. 

DSL Link  DSL 

,  PRA (NT1  LT) 
 (CRC)  NT1 (  2,  I.604). ,

,  I.604. 
,  DSL,  " ",  - 

" ".  LTU ( , ,  NTU) 
 " ",  DSL,  PRA-NTU 

 " ".

 ISDN-PRA  2048 
/ .  120  ( /  BNC 75 ) /

 (PRA), 
 ISDN. ,

1,  NT2,  TE  NT2. ,
 NT2/TE. ,

 ET ( ),  V3. 

3.3.1  PRA 

 NT1, LT  NT1  LT. 

3.3.2  CRC4 

 PRA  CRC4 (
) ,  PRA .

 ITU-T I.604, 
.  PRA 

 CRC (  1),  CRC  NT1 (  2) 
 CRC  NT1 (  4). 

 CRC  LT  NT1 ,  DSL  NT1 
 LT,  CRC. 

NT2/TE NT1 LT ET
DSL
XVR

DSL
XVR

T V3 V3'
DSL  Link



3.3.2.1  CRC (  1) 

 ( )  NT2/TE 
( / ).  PRA-NTU  CRC4 ;
CRC  NT2/TE. 

 AIS ( ). 

,  PRA 
(  2). 

 NT1  LT  1 :
1, ,  AIS 

( ) ,  AIS .
 PRA NT1  LT,  CRC4 .

 PRA LT,  CRC4 .  PRA 
NT1,  CRC4 .

:
 (  1)  (NT2) 

 (ET)  CRC4. 

 3-5:  CRC. 

Digital Link 
Mandatory 
Optional

L:  CRC 
R:  CRC 
M:  ( ) CRC 
G:  CRC 

3.3.2.2  CRC  NT1 (  2) 

 PRA,  ETS 300 233  ITU-T G.962 .
 PRA .

Digital Link

  T  V3'

 M

 G

 G

 M

NT2 ET

R

L

 L

 R

RX

TX

TX

RX
L
R
M
G

Local CRC error information
Remote CRC error information
CRC Monitor
CRC Generator

Optional
Mandatory

Digital Link

NT2

 G

 M

ET

 L

 R

R

L

  T  V3'

NT1 LT

 L
 R

 L

 R

 G

 M G

 M

 M

 G

RX

TX



 3-6:  CRC  NT1. 

Digital Link 
Mandatory 
Optional

L:  CRC 
R:  CRC 
M:  ( ) CRC 
G:  CRC 

 CRC4  NT2/TE  ET, 
 NT1.  NT2/TE  CRC4, 

 CRC4  NT2/TE ( )  (
 Sa6).  CRC4 ,

( ).  CRC4  NT2/
NT1 ( )  (  Sa6). 
CRC4  V3  NT1 ( ).  1  2 

,
 ETS 300 233. 

 NT1  LT  2 :
1, ,  AIS 

( ) ,  AIS .
 PRA NT1  LT,  CRC4 .

 PRA LT,  CRC4 .
 PRA NT1,  CRC4 .

3.3.2.3  CRC  LT  NT1 (  3) 

 NT1 ,  2. LT ,
 CRC4 .

 NT1  LT .  3 
:

 PRA LT,  CRC4 .
 PRA NT1,  CRC4 .

L
R
M
G

Local CRC error information
Remote CRC error information
CRC Monitor
CRC Generator

Optional
Mandatory

Digital Link

NT2

 G

 M

ET

 L

 R

R

L

  T  V3'

NT1 LT

 L
 R

 L

 R

 G

 M G

 M

 M

 G

RX

TX

 L
 R

 L

 R

 G

 M G

 M

L
R
M
G

Local CRC error information
Remote CRC error information
CRC Monitor
CRC Generator

Optional
Mandatory



 3-7:  CRC  LT  NT1. 

Digital Link 
Mandatory 
Optional

L:  CRC 
R:  CRC 
M:  ( ) CRC 
G:  CRC 

3.3.2.4  CRC  NT1 (  4) 

 CRC4 
, . ,

 CRC4,  NT2/TE  ET, 
 G.826  NTU. 

- ,
 AIS ( ).

,  PRA 
(  4). 

 3-8:  CRC  NT1 

Digital Link 
Mandatory 
Optional

L:  CRC 
R:  CRC 
M:  ( ) CRC 
G:  CRC 
SN: .
SU: .

L
R
M
G

Local CRC error information
Remote CRC error information
CRC Monitor
CRC Generator Optional

Mandatory

SN
SU

Storage for network side monitor
Storage for user side monitor

 M

Digital Link

NT2

 G

 M

ET

 L

 R

R

L

  T  V3'

NT1 LT

 M

 M

 G

SNSU

RX

TX



 NT1  LT  4 :
1, ,  AIS 

( ) ,  AIS .
 PRA NT1  LT,  CRC4 .

 PRA LT,  CRC4 .
 PRA NT1,  CRC4 .

3.3.3  CRC4 

,  CRC4, 
,

(  ETS 300 233,  8.3,  4  ITU-T G.962, .5, .2). 
 CRC ,  NT1,  CRC, 

 NT2/TE ,  Sa6. 
,  Sa6 (  Sa6 -
),  CRC4,  NT1, 

, ,  NT1  FC4. ,
 Sa6 .

 CRC4  Sa6 , Sa=0001 ,
 NT2/TE, Sa6=0010  CRC4, 

 NT1,  Sa6=0011 .
,  Sa6 = 0000. 

 Sa  CRC4  NT1, ,
 2 (  CRC  NT1). 

3.4  n x 64 /

,
 n x 64 / .

3.4.1 

 n x 64 /  V.35, V.36  X.21. 
 64 /  64 /  2304 /

(n = 36,  LTU)  4608 /  (n = 72, NTU). 
 V.35  V.36. 

 ( ,  n x 64 / )
 ( ,

) .

.
 SubD25 (ISO 2110  V.35, RS-530  V.36, 

 X.21)  DCE ( ).  (ISO 2593  V.35, ISO 
4902  V.36, ISO 4903  X.21)  DCE ( ),

 DTE ( ) - .
 Loop 1  Loop 2.  V.35  V.36 

 140 (RL)  141 (LL),  V.54. 
 ( )  X.21. 

:  n x 64 / 1

 DSL. 

3.4.2 

 V.35, V.36  X.21. 

3.4.3 

 LTU nx64  NTU nx64: 
 64 /  2304 / .



 LTU E1&nx64  NTU nx64  NTU nx64  NTU nx64: 
 64 /  4608 /

 64 /  (n = 1 - 72) . 

3.4.4  V.54 

 X.21  I, ,
,  V.35  V.36,  X.21. 

3.4.5 

,
:

105 (RTS: ; .21: ):  DTE ( ). .21  = OFF 
( )  DTR ( ). 
106 (CTS: ; X.21: I):  Handshake ( ) ,

 ON,  DSL  105 = ON.  Handshake 
( ) ,  ON,  DSL. 
107 (DSR: ):  ON,  DSL 

.
108 (DTR: ):  DTE ( ).  V.35 

 V.36 108 = OFF  DTR (
).

109 (RLSD: ):  ON, 
 DSL. 

140 (RL: , ):  DTE ( ). 
 OFF. 

141 (LL: , ):  DTE ( ).
 OFF. 

142 (TM: , ):  OFF. 

3.4.6  V.54 

 ITU-T V.54  ( ).
2  3  2  1  DSL. :

V.54 Loop 3 
,  DCE ( ), . .  1 

 DSL  n x 64 /  NTU/LTU.  107 = ON 
 142 = ON. 

V.54 Loop 2 
 DCE ( ), . .  2  DSL 

 (" ")  NTU/LTU. 
:

" " : 107 = ON  142 = ON. 
" " : 104 ( ) = 1, 106 = OFF, 107 = OFF, 109 = OFF  142 = ON. 

3.4.7  DTE/DCE 

 140  141: 
140 = ON  141 = OFF  2 V.54 (  2 DSL). 
140 = OFF  141 = ON  3 V.54 (  1 DSL). 

 "V54LOOPS". 
 DTE ( )  DCE 

( ). 
V.35 DTE  V.35 DCE. 

3.4.8 



 X.21 , .24 (
 "BYTETIMING").  ( )  (

)  15-  ISO 4903, 
.

3.4.9  Multiservice/nx64 

 V.35  V.36 .
.

.  X.21 
 (  S) 

. ,  n x 64 
 S .

, ,
 " ".

,
( , , )

 (
). 

:
 n x 64: ,

,  n x 64 /  (  113, ).
1: , 1.

1 2048 
 (

114).  (
1  n x 64 / ).

:
 ( ,  114). 
:
, ,  (115)  V.35 

V.36 ( ,  114). 

:
  n x 64 /  - n x 64 / : , ,

,  n x 64 / ,
. ,  nx64. ,

.
, ,

.
.21 , :

 nx64 -  nx64,  nx64 - ,  - .
 n x 64 /  - 1: ,

.

, , .
.

, 1 1, 1,
 ( . .

).

3.4.10 

 V.35  V.36 .
,  103 

113. ,  103 
114. , ,

,  32  64 / .



3.5
 DSL 

ETSI TS 101 524. 
DSL .  n  ( )

 (N). .

.
. ,

,  DSL. 

3.5.1 1  frE1 

 3-9: : 16fr 1  E1 

DSL Payload…  DSL 
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7.2.2  LTU  Minirack 
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7.3

 ( )  ITU-T M.3400 
 TMN ( ) .

Performance management  PM 
Fault and maintenance management  FMM 
Configuration Management  CM 
Accounting Management  AM 
Security and Remote Management SM

 Accounting Management , .

Main Menu 
Performance management (PM) 
Fault and maintenance management (FMM) 
Configuration Management (CM) 
Security and Remote Management (SM) 
Exit
Next sub-system 
Select

.

:
"Exit" ( ), 5, LTU. ,

 LTU,  "%SN". 
 "Next sub-system" ( ),  N, 

.  LTU, .

7.3.1  Performance management (PM)

03:33:10 Performance management … 03:33:10 .
 <M>  <H> 

.

                        Watson V SHDSL
                      E1 Monitor V1.0 Dual
Copyright (C) 2001 by Schmid Telecom AG Zuerich, Switzerland

                 +------------------------+
                 |       Main Menu        |
                 +------------------------+

                1. Performance management (PM)
                2. Fault and maintenance management (FMM)
                3. Configuration management (CM)
                4. Security and remote management (SM)
                5. Exit
                N. Next sub-system

LTU_01> Select [1..5,N]:

03:33:10  Performance management activated
          type <M> to return to MAIN, or <H> for HELP information



 < H > .

 SHDSL G.826 
 SHDSL G.826 

1 G.826 
1 G.826 

 G.826 

7.3.1.1  G826 

 G826 
 ITU-T G.826  DSL  DSL. 

:

1. CRC6: 
 DSL .

2. Errored Block (EB): , .
3. Errored Seconds (ES): .

SES, ,  ES. 
4. Severely Errored Second (SES): , 30% .
5. Background Block Error ( ): ,  SES. 
6. Errored Second Ratio (ESR):  ES ( )

.
7. Severely Errored Second Ratio (SESR):  SES 

.
8. Background Block Error Ratio ( R):

,  SES .

LTU_01_PM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
G826              Display local SHDSL G.826 parameter
G826 C            Display local SHDSL G.826 parameter continuously
G826 E1           Display local E1 G.826 parameter
G826 E1 C         Display local E1 G.826 parameter continuously
RESETG826         Reset G.826 error performance parameter
M(AIN)            Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_PM>

LTU_01_PM> G826
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
G.826 Error Performance  :   CRC6 A
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Errored blocks           :  00000000
Errored seconds          :  00000000
Severely errored seconds :  00000000
ESR [%]                  :      0.00
SESR [%]                 :      0.00
BBER [%]                 :      0.00
Available time           :  00624483
Unavailable time         :  00000024
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_PM>



:
C:  G.826. 

1:  G826 E1 
 ITU-T G.826 1 2 / . ,

.

 CRC 4, :

 CRC 4 , :

:
1. CRC4: , -

, 1 2 / .
2. E-bit:  CRC-4, - , 1 2 

/ .
3. FAS: , 1 2 / .  SES 

( )  28  FAS (  G.821). 

 PRA  G826 E1 
 ITU-T G.826  PRA 2 / .

LTU_01_PM> G826 E1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
G.826 Error Performance  :    CRC4      E-Bit
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Errored Blocks           :  00000000  00000000
Errored seconds          :  00000000  00000000
Severely errored seconds :  00000000  00000000
ESR [%]                  :      0.00      0.00
SESR [%]                 :      0.00      0.00
BBER [%]                 :      0.00      0.00
Available time           :  00524129  00524129
Unavailable time         :  00000024  00000024
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_PM>

LTU_01_PM> G826 E1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
G.826 Error Performance  :    FAS
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Errored blocks           :  00000000
Errored seconds          :  00000000
Severely errored seconds :  00000000
ESR [%]                  :      0.00
SESR [%]                 :      0.00
BBER [%]                 :      0.00
Available time           :  00009841
Unavailable time         :  00000024
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_PM>



:
1. CRC4_T: , -

,  NT1 .
2. E-bit_T:  CRC-4, - ,  NT2/TE 

.
3. CRC4_V3: , -

,  NT1  V3. 
4. E-bit_V3:  CRC-4, - ,  ET 

 V3. 

:
 G826 E1 ,  2 (

CRC4)  4 (  CRC4). 
7.3.1.2 RESETG826

 RESETG826  G.826 .

04:35:30 G.826 error… 04:35:30 
 G.826. 

7.3.2 Fault and maintenance management (FMM)

04:41:20 Fault and 
maintenance…

04:41:20 .
 <M>  <H> 

.

 < H > 
.

LTU_01_PM> G826 E1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
G.826 Error Performance  :   CRC4_T   E-Bit_T   CRC4_V3   E-Bit_V3
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Errored Blocks           :  00000000  00000000  00000000  00000000
Errored seconds          :  00000000  00000000  00000000  00000000
Severely errored seconds :  00000000  00000000  00000000  00000000
ESR [%]                  :      0.00      0.00      0.00      0.00
SESR [%]                 :      0.00      0.00      0.00      0.00
BBER [%]                 :      0.00      0.00      0.00      0.00
Available time           :  00524129  00524129  00524107  00524107
Unavailable time         :  00000024  00000024  00000046  00000046
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_PM>

LTU_01_PM> RESETG826
04:35:30  G.826 error performance parameter reset
LTU_01_PM>

04:41:20  Fault and maintenance management activated
          type <M> to return to MAIN, or <H> for HELP information



SHDSL

/
/
/
/

 (1 … 20 )

7.3.2.1  SQ 

 SQ .

 HDSL 

LTU_01_FMM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
SQ                  Turn SHDSL signal quality trace on/off
STATUS              Display local system status
STATUS H            Display system status help information
ALARM               Display local alarm status
ALARM T             Turn alarm trace on/off
ACO [ON,OFF]        Activate / deactivate alarm cutoff
LOOP1 [ON,OFF]      Activate / deactivate local loopback
LOOP2 [ON,OFF]      Activate / deactivate remote loopback
LOOPREGn [ON,OFF]   Activate / deactivate regenerator loopback
STARTAL             Start analog loopback
STOPAL              Stop analog loopback
TRACETIME [1..20]   Change trace time (1..20 seconds)

RESET               Reset system
M(AIN)              Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_FMM>

LTU_01_FMM> SQ
04:53:30  HDSL signal quality trace on
04:53:30  HDSL noise margin: local A: --.-
04:54:30  HDSL noise margin: local A:+16.0
04:55:30  HDSL noise margin: local A:+16.0
LTU_01_FMM> SQ
04:56:30  HDSL signal quality trace off
LTU_01_FMM>



 HDSL: : --.-

 HDSL 

7.3.2.2  STATUS 

 STATUS :

Local System Status 

:

SYNC

00
01
02
03
04
05
06
07

 SHDSL 
 ETSI TS 101 524. 

 0 

 1 
 2 
 3 
 4 
 5 

OPS
00
01
10
18
80

 ( ).

PWR n ,  ( ).
GAIN n  ( )
ATTN n  ( )

PRA (
 PRA) 

00
01
02
03
04
05
06

 (DS)  ETS 300 
233,  9.4 ( ,

 NT1&LT). 
 NTU 
 NTU  FV3/FC5 
 NTU  FC4 
 NTU, FC4  FV3/FC5 
 NTU  AIS 
 NTU, AIS  FC4 

LTU_01_FMM> STATUS
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local System Status                                           V1.0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
SYNC-A: 02  OPS-A: 01  PWR-A:+14.50  GAIN-A:+00.00  ATTN-A:+00.00
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_FMM>



07
08
09
10
11
12
13
14
15
16
17
18
19

FC4
FV3/FC5
FV3/FC5  FC4 

 1 
 1  FC4 
 2 
 2  FC4 
 1  NTU 
 1,  NTU  FC4 
 2  NTU 
 2,  NTU  FC4 

AIS
AIS  FC4 

7.3.2.3  ALARM 

 ALARM :

Local Alarm Status 
On/off /

:

T: .

:

LOS-S:  ( 1). 
LFA-S:  ( 1). 
AIS-S:  ( 1)  AIS ( ).
BER-S: .

 CRC4: BER-S = on,  CRC4  805. 
 CRC4 : BER-S = on,  FAS (
)  28. 

EXT-LOC: .
LFA-V3:  V3 (  PRA). 
AIS-V3:  V3 (  PRA). 
LOSW-A:  (  LOSW) .
LOSW-B:  (  LOSW)  B. 
BER- :  SHDSL  G.826  30% .
BER- :  SHDSL  G.826  30% .
LOOP1:  1 SHDSL (  0). 
LOOP2:  2 SHDSL. 
ACO: .
ALB: .
SEG-A: , .
SEG- : , .

LTU_01_FMM> ALARM
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Alarm Status
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LOS-S:off   AIS-S:off  LOOP1:off  ACO:off    EXT-LOC:off
LFA-S:off   BER-S:off  LOOP2:off  ALB:off    LOOPREG:off
LOSW-A:off  BER-A:off  SEG-A:off  CLD-A:off
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_FMM>



LOOPREG: .
CLD- : .
CLD-B:  B. 

7.3.2.4  ACO 

 ( )
.  ACO , ,

.
 ( ) .

Alarm cutoff activated 
Alarm cutoff deactivated 

7.3.2.5  LOOP1 

 LOOP1 .

Loop 1 activated  1 

7.3.2.6  LOOP2 

 LOOP2 .

Loop 2 activated…  2 

:
 " " .

7.3.2.7  STARTAL 

 STARTAL .

LTU_01_FMM> ACO ON
11:03:10  alarm cutoff activated
LTU_01_FMM> ACO OFF
11:11:70  alarm cutoff deactivated

LTU_01_FMM> LOOP1 ON
01:10:50  Loop 1 activated
LTU_01_FMM>

LTU_01_FMM> LOOP2 ON
01:10:50  Loop 2 activated at remote station
LTU_01_FMM>

LTU_01_FMM> STARTAL
01:04:00  analog loopback started
LTU_01_FMM>



Analog loopback started 
:

" ".
 DSL. 

,  DSL, 
, 1.

,
RESET,  STOPAL. 

7.3.2.8  STOPAL 

 STOPAL .

Analog loopback stopped 

7.3.2.9  TRACETIME 

 TRACETIME  (  1 
- 20 ).

Trace time changed to 03/01 sec  03/01 

7.3.2.10  RESET 

 RESET .

System reset 

:  (Dual LTU) .

7.3.3  Configuration Management CM 

LTU_01_FMM> STOPAL
02:04:00  analog loopback stopped
LTU_01_FMM>

LTU_01_FMM> TRACETIME 3
04:10:30  trace time changed to 03 sec
LTU_01_FMM> TRACETIME 1

LTU_01_FMM> RESET
05:06:10  system reset

04:20:10  trace time changed to 01 sec
LTU_01_FMM>



02:26:00 Configuration 
management… 

02:26:00 .
 <M>  <H> 

.

 < H > .

 / 
/  CRC4 
/
/  AIS 
/  AIS 
/

1
 SHDSL " " / " "

/
/

 SHDSL 

:
 MASTER  LTU-L ( , ,

"RPWR OFF"). 
 POWER  LTU-R ( , ,

"RPWR ON"). 
 UIF ( ):

.
1

.

02:26:00  Configuration management activated
          Type <M> to return to MAIN, or <H> for HELP information

LTU_01_CM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CONFIG              Display local configuration
G704 [ON,OFF]       Set framed mode / transparent mode
CRC4 [ON,OFF]       Set CRC4 mode on/off
EBIT [ON,OFF]       Set automatic E-Bit insertion on/off
AISGEN [OÅN,OFF]     Set AIS generation on/off
AISDET [ON,OFF]     Set AIS detection on/off
EXTCLK [ON,OFF]     Set external clock mode on/off
MP [0..3]           Set E1 time slot mapping mode
MASTER [ON,OFF]     Set SHDSL master mode / slave mode
POWER [ON,OFF]      Set remote powering on/off
RESTART [ON,OFF]    Set autorestart on/off
LINERATE n i a      Select line rate (n=[3..36],i=[0,1],a=[0,1])
MODE [1,2]          Set SHDSL operating mode
DEFAULT [0..2]      Set default configuration
M(AIN)              Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>



7.3.3.1  CONFIG 

 CONFIG .

2 /
: ITU-T G.704 

CRC4:
:

 AIS: 
 AIS: 

:
: 31  64 = 01984 /

SHDSL
" "/" ": " "

:
: 02048 /

: 1-
: 02056 /

:
: -- 

:
.

 LTU-R. 

7.3.3.2 

1
G704: / .
CRC4:  CRC4. 
EBIT: .

LTU_01_CM> CONFIG
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  ITU-T G.704
  CRC4            :  On
  E-Bit Insertion :  On
  AIS Generation  :  On
  AIS Detection   :  On
  External Clock  :  Disabled
  Data Rate       :  31 x 64 = 01984 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>



AISGEN:  AIS. 
AISDET:  AIS. 
EXTCLK: .
MP: 1:

0: TS0 , TS16 ,  frE1 > 16. 
1: TS0 , TS16 ,  frE1 > 16. 
2: TS0 , TS16 .
3: TS0  TS16 .

 Multiservice: 
ON: 1
OFF: 1

UIF: 1  PRA. 

 PRA 
PRA:  ISDN PRA. 

OFF:  PRA  ( ).
NT1LT: NT1  LT. 
LT:  LT. 
NT1:  NT1. 

CRC4:  CRC4 ( )
1:  CRC4. 
2:  CRC4. 
3:  3 .
4:  CRC4. 

 (NT1  LT) 
 PRA NT1&LT.  NT1  LT ,

CRC4  (  PRA). 
CRC4SA6:  CRC4  ET (

 NT1) 
MP: 1:
UIF: 1  PRA. 

 DSL 
POWER: .
MASTER:  " "/" "  DSL. 
RESTART: .
LINERATE:

LINERATE n i a 
 n  DSL, ,  i = 1 

 Z,  EOC  3,2 
/  8 / ,  a = 1  PSD. 

: i = 0  1; 3  n  36 
MODE:  DSL 
MODE 1:  1-
MODE 2:  2-
MODE 4:  4-

7.3.3.3 
1.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: 1)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Rx 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



E1 Time Slot Map 1
Mode: 1 : 1 

:
:

Tx ( ):
0:  DSL 
1:  DSL 
N:  DSL  nx64 (  nx64 - E1) 
-: 1  ( )
Rx ( ):
0:  (  TS0) 
1:  DSL 
N:  DSL  nx64 (  nx64 - E1) 
-:  DSL 
-: 1  ( )

:
, ,

.  Tx ,  Rx 
, .

. ,
 Tx  Rx , .

:
1.  3, 1 ,  0 (frE1 - frE1). 

E1 Time Slot Map 1
Mode: 0 : 0 

2.  3, 1 ,  1 (frE1 - frE1). 

E1 Time Slot Map 1
Mode: 1 : 1 

3.  3, 1 ,  2 (frE1 - frE1).

E1 Time Slot Map 1
Mode: 2 : 2 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: 0)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rx 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: 1)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rx 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: 2)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rx 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



4.  3, 1 ,  3 (frE1 - 
frE1). 

E1 Time Slot Map 1
Mode: 3 : 3 

5.  3, 1 ,  (frE1 - 
nx64).

E1 Time Slot Map 1
Mode: :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: 3)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rx 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
E1 Time Slot Map                                         (Mode: x)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Tx 0 N N N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rx 0 N N N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



7.3.3.4  DEFAULT 
 DEFAULT .

:

LTU_01_CM> DEFAULT 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  Transparent
  CRC4            :  --
  E-Bit Insertion :  --
  AIS Generation  :  On
  AIS Detection   :  On
  External Clock  :  --
  Data Rate       :  32 x 64 = 02048 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>

LTU_01_CM> DEFAULT 1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  ITU-T G.704
  CRC4            :  On
  E-Bit Insertion :  On
  AIS Generation  :  On
  AIS Detection   :  On
  External Clock  :  Disabled
  Data Rate       :  31 x 64 = 01984 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>



2 /
:

CRC4: -- 
: -- 

 AIS: 
 AIS: 

: -- 
: 32  64 = 02048 /

SHDSL
" "/" ": " "

:
: 02048 /

: 1-
: 02056 /

:
: -- 

2 /
: ITU-T G.704 

CRC4:
:

 AIS: 
 AIS: 

:
: 31  64 = 01984 /

SHDSL
" "/" ": " "

:
: 02048 /

: 1-
: 02056 /

:
: -- 

2 /
:

CRC4: -- 
: -- 

 AIS: 
 AIS: 

: -- 
: 32  64 = 02048 /

LTU_01_CM> DEFAULT 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  Transparent
  CRC4            :  --
  E-Bit Insertion :  --
  AIS Generation  :  On
  AIS Detection   :  Off
  External Clock  :  --
  Data Rate       :  32 x 64 = 02048 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>



SHDSL
" "/" ": " "

:
: 02048 /

: 1-
: 02056 /

:
: -- 

, , ,
DEFAULT2.  (LTU)  (NTU)  DSL 

 (LTU  " " ,  NTU  " " ).
:

 DEFAULT  " "/" "
.

7.3.4  Accounting Management (AM) 
 Accounting Management .

7.3.5  Security and Remote Management (SM) 

18:19:50 Security and Remote 
management… 

18:19:50 
.

 <M>  <H> 
.

 (  = [2 . . 10]) 
 ( )

 CONNECT ( ) ,
 (  TS 101 524, 

,  2 = NTU). 
 DISCONNECT ( ) .

,  DISCONNECT 
.  DISCONNECT 

 ESC. .

:  CONNECT  DISCONNECT ,
 (HELP). 

18:19:50  Security and remote management activated
          type <M> to return to MAIN, or <H> for HELP information

LTU_02_SM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CONNECT adr         Connect remote terminal (adr=[2..10])
DISCONNECT          Disconnect remote terminal(s)
M(AIN)              Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



7.4  n x 64 /

,  n x 64 / .

7.4.1  Fault and maintenance management (FMM) 

7.4.1.1  ALARM 

Local Alarm Status

 n x 64 / :

DTR-S:
 "  DTR ( )".  X.21 

 ( )  DTR. 
 DTR  "ON":  " ".
 DTR  "OFF":  " ".

LOC-S:
 ( ).  LOC 

,
 (n). 

:
 " ".

:
 " ".

 n x 64 / 1,  ALARM  E1/PRA, 
 n x 64 / .

7.4.2  Configuration Management (CM) 

NTU_FMM> ALARM
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Local Alarm Status
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
DTR-S:off   LOOP1:off  ACO:off
LOC-S:off   LOOP2:off  ALB:off
LOSW-A:off  BER-A:off  SEG-A:off
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NTU_CM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CONFIG              Display local configuration
BITRATE [0..72]     Set bit rate of nx64 Port
CLOCKMODE [0,2,3]   Select clock source:
                    0=nx64 Port, 2=internal, 3=remote
CLOCKDIR [0,1]      Set clock direction of nx64 Port:
                    0=codir, 1=contradir
V54LOOPS [ON,OFF]   Set V.54 loop control on/off
BYTETIMING [ON,OFF] Set byte timing on/off
HANDSHAKE [ON,OFF]  Set RTS/CTS (C/I) handshake on/off
UIF type            Select user interface type
MASTER [ON,OFF]     Set SHDSL master mode / slave mode
RESTART [ON,OFF]    Set autorestart on/off
DEFAULT [0..2]      Set default configuration
M(AIN)              Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NTU_CM>



 nx64 
: 0 =  nx64, 2 = , 3 = 

 nx64: 0 = , 1 = 
/  V.54 
/
/  RTS/CTS (C/I) 

 SHDSL " " / " "
/

 n x 64 / 1,
1  PRA. 

7.4.2.1  CONFIG 
 CONFIG  NTU (V.35). 

V.35 
: 31  64 = 01984 /

:
:

 V.54: 
:

SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

 n x 64 / 1,
E1/PRA,  n x 64 / :

NTU_CM> CONFIG
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                          Id : nx64 kbit/s V.35
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
V.35
  Bit Rate        :  31 x 64 = 01984 kbit/s
  Clock Mode      :  Remote
  Clock Direction :  Codirectional
  V.54 Loops      :  Disabled
  Handshake       :  Disabled
SHDSL
  Master/Slave    :  Slave
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NTU_CM>



2 /
: ITU-T G.704 

CRC4:
:

 AIS: 
 AIS: 

: 19  64 = 01216 /
.21 

: 12  64 = 00768 /
:

:
:

SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

:
 n x 64 / ,

1 . -
,  n x 64 /  NTU,  LTU 

.
. ,

 NTU! 

7.4.2.2  BITRATE 

 n x 64 / : n = [0 … 36 (  Dual LTU)/72 
(  NTU)]. 

 nx64  0. 

7.4.2.3  CLOCKMODE 

: 0 =   nx64, 2 = , 3 = .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                              Id : Multiservice
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  ITU-T G.704
  CRC4            :  On
  E-Bit Insertion :  On
  AIS Generation  :  On
  AIS Detection   :  On
  Data Rate       :  19 x 64 = 01216 kbit/s
X.21
  Bit Rate        :  12 x 64 = 00768 kbit/s
  Clock Mode      :  Remote
  Byte Timing     :  Off
  Handshake       :  Disabled
SHDSL
  Master/Slave    :  Slave
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



7.4.2.4  CLOCKDIR 

: 0 = , 1 = .

7.4.2.5  V54LOOPS  

 1  2  140 (RL - 
)  141 (LL - ).  V.35  V.36. 

7.4.2.6  BYTETIMING 

, .21 .
,

.

7.4.2.7  HANDSHAKE 

 RTS/CTS (C/I). 

7.4.2.8  UIF 

: V.35 = V.35, V.36 = V.36, X.21 = X.21. 
 n x 64 / 1, 1  PRA 

1  PRA. 

7.4.2.9  DEFAULT 

 DEFAULT .
 n x 64 / 1,

.

 nx64 / :

V.35 
: 32  64 = 02048 /

:
:

 V.54: 
:

NTU_CM> DEFAULT 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                          Id : nx64 kbit/s V.35
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
V.35
  Bit Rate        :  32 x 64 = 02048 kbit/s
  Clock Mode      :  Remote
  Clock Direction :  Codirectional
  V.54 Loops      :  Disabled
  Handshake       :  Disabled
SHDSL
  Master/Slave    :  Slave
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NTU_CM>



SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

V.35 
: 32  64 = 02048 /

:
:

 V.54: 
:

SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

NTU_CM> DEFAULT 1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                          Id : nx64 kbit/s V.35
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
V.35
  Bit Rate        :  32 x 64 = 02048 kbit/s
  Clock Mode      :  Internal
  Clock Direction :  Codirectional
  V.54 Loops      :  Disabled
  Handshake       :  Disabled
SHDSL
  Master/Slave    :  Slave
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NTU_CM>

NTU_CM> DEFAULT 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                          Id : nx64 kbit/s V.35
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
V.35
  Bit Rate        :  32 x 64 = 02048 kbit/s
  Clock Mode      :  Remote
  Clock Direction :  Codirectional
  V.54 Loops      :  Disabled
  Handshake       :  Disabled
SHDSL
  Master/Slave    :  Slave
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
NTU_CM>



V.35 
: 32  64 = 02048 /

:
:

 V.54: 
:

SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /



7.5  TMN 
LTU,  Minirack 

 LTU  Minirack  NTU 
 ( ).

 LTU  Minirack 
 DSL (

NTU).
 1 - 127  DSL  LTU. 

 TMN  2-  4-
.  ( )

 LTU  Minirack. 

 RESET, DEFAULT ,
 TMN. 

 / 
/  CRC4 
/
/  AIS 
/  AIS 
/

1
/
/

 (n = [3 … 36], i = [0, 1], a = [0, 1]) 
 SHDSL  

 V.11 

LTU_01_CM> H
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CONFIG              Display local configuration
G704 [ON,OFF]       Set framed mode / transparent mode
CRC4 [ON,OFF]       Set CRC4 mode on/off
EBIT [ON,OFF]       Set automatic E-Bit insertion on/off
AISGEN [ON,OFF]     Set AIS generation on/off
AISDET [ON,OFF]     Set AIS detection on/off
EXTCLK [ON,OFF]     Set external clock mode on/off
MP [0..3]           Set E1 time slot mapping mode
POWER [ON,OFF]      Set remote powering on/off
RESTART [ON,OFF]    Set autorestart on/off
LINERATE n i a      Select line rate (n=[3..36],i=[0,1],a=[0,1])
MODE [1,2]          Set SHDSL operating mode
ADDRESS [1..127]    Set address
V11WIRES [2,4]      Set number of V.11 wires
DEFAULT [0..2]      Set default configuration
REMOTE              Activate remote configuration
M(AIN)              Return to main menu
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_01_CM>



7.5.1  ADDRESS 

 ADDRESS  1  127 
DSL  LTU  Minirack. 

01:19: 40  04 

2 /
: ITU-T G.704 

CRC4:
:

 AIS: 
 AIS: 

:
: 31  64 = 01984 /

SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

:
: -- 

TMN
: 04 

 V.11: 04  

LTU_01_CM> ADDRESS 4
01:19:40    Address set to 04
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  ITU-T G.704
  CRC4            :  On
  E-Bit Insertion :  On
  AIS Generation  :  On
  AIS Detection   :  On
  External Clock  :  Disabled
  Data Rate       :  31 x 64 = 01984 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
TMN
  Address         :  04
  V.11 wires no.  :  04
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_04_CM>



:
 (Dual LTU)  Minirack 

 DSL A  DSL B. 
 LTU  DSL A 

 DSL  RJ-45. 

:
.

 Minirack 
 LTU. 

 TMN ,
 SW  (TMN). 

:
 DSL  Dual LTU .

 01 - 12  33 - 44  SNMP ( ), 
.

7.5.2  V11WIRES 

 V11WIRES  2-  4-  TMN (  EIA-
485).

23:34: 90  V.11  02 

2 /
: ITU-T G.704 

CRC4:
:

 AIS: 
 AIS: 

:
: 31  64 = 01984 /

LTU_04_CM> V11WIRES 2
23:34:90    V.11 wires set to 02
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Local Configuration                            Id : 2 Mbit/s G.703
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 Mbit/s
  Framing         :  ITU-T G.704
  CRC4            :  On
  E-Bit Insertion :  On
  AIS Generation  :  On
  AIS Detection   :  On
  External Clock  :  Disabled
  Data Rate       :  31 x 64 = 01984 kbit/s
SHDSL
  Master/Slave    :  Master
  Autorestart     :  Enabled
  Payload Rate    :  02048 kbit/s
  Operating Mode  :  1 Pair
  Line Rate       :  02056 kbit/s
  Remote Powering :  Off
  Regenerators    :  --
TMN
  Address         :  04
  V.11 wires no.  :  02
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_04_CM>



SHDSL
/ :

:
: 02048 /

: 1-
: 02056 /

:
: -- 

TMN
: 04 

 V.11: 02 

:
 LTU  Minirack  4- .

:
4-  Rx  Tx  CMU (

)  LTU ( ).  2-
 Rx A  Rx B - .



8  " "

 Watson 5  " ".

8.1

 " " 1
 NTU.  Watson 5 

1  DSL. 
,  DSL 

1.
1  DSL 

 (Multipoint LTU) .

 8-21 ,
 "  - " ( . . ). 

 a), . .
 LTU (Dual LTU). ,  LTU  (

 e) .

 8-21: .

 (Multipoint LTU) 1 (  1  2) 
 DSL ( , ,  D).  LTU 

 LTU, , . .
, .

 1-  (  LTU). 
 2-  -  12,  3-  4-  -  24  36. 

1  1-  3- . 2-  4-  DSL. 
, 1-  3-  LTU E1 (

1  1  DSL, ;
1  2  DSL, ).  2-  4-
. 1

 DSL, . . 1  DSL. 
.

8.2

,  " ", :

D

A

B

C

E1
1

E1
2

D

A

B

C

E1
1

E1
2 D

A

B

C

E1
1

E1
2

D

A

B

C

E1
1

E1
2

D

A

B

C

E1
1

E1
2

b)

c) d)
e)

D

A

B

C

E1
1

E1
2

a)



1  DSL. 
1  DSL. 

 DSL ,
1.

.

8.2.1 1  DSL 

 " ", 32 1
. 1

, 1
.  CRC4,  CRC4 

. 1 .

 DSL,  " ",  DSL 
" ",  DSL  -  " ".

, .
,  16 /

(  n x 64 /  + 16 /  n ).  DSL 
 (  1- );  DSL C  D 

 (  3- ). ,
, , ,

,  (  D) 
, ,

.

8.2.2 1  DSL 

, 1  DSL, 1
" "  DSL. 1

 DSL. 

:

Multipoint Configuration 

LTU_02_CM> MP 1 AAAAAAAAAAAAAAAABBBBBBBBBBBBBBBB
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  a a a a a a a a a a a a a a a a b b b b b b b b b b b b b b b b
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
D  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_02_CM>



 0  15 ( 1  1) ,
16  31 .  MP  ("1" 

1,  "2" 1).
,  32 .

 (TS0), .
.

 00  31. ,  "1"  "2" 
1  1  2,  " ", " ", " ", "D" ,

DSL  D. 

1 :
 … D: ,  DSL. 

0:  (
).

L: .

 32- , .
 1- 1  "MP 1 OFF" (  "MP 1 

0").  L  "
 Multipoint LTU". 

8.2.3  DSL 

, 1  DSL, ,
 DSL 1.  DSL  0  31.  

1,  DSL, 
 ETSI TS 300 311, . .

1 ,  DSL n 
 n 1. .  0  15 1-

1  DSL A,  16  31  DSL .
 2064 / ,  32 

. ,  DSL  16 ,
,  32-  " "  16-

1.  0 - 15  1 - 16 
.

LTU_02_CM> MP A 11111111111111110000000000000000
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  A A A A A A A A A A A A A A A A b b b b b b b b b b b b b b b b
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - - - - - - - - - - - - - - - -
B  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
D  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_02_CM> MP B 01111111111111111000000000000000
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  A A A A A A A A A A A A A A A A B B B B B B B B B B B B B B B B
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - - - - - - - - - - - - - - - -
B  - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - - - - - - - - - - - - - - -
C  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
D  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LTU_02_CM>



Multipoint Configuration 

 "MP"  " "  " " .
 32 ,  32-  DSL. 

 0, 1  2: 
0:  ( / ).
1  2:  1  2 

 DSL. 



 DSL , 1. 
 0  1- 1 .

 DSL A,  "1". ,  (
 1 1),  DSL A,  "1", 
.

 32- , ,
 "MP  011111111111111111000000000000000"  "MP 

011111111111111111". 
 "OFF". 

:
 TS0 1 FAS/NFAS 

. ,  TS0  DSL 
 TS0 1.  TS0  DSL A  TS0 1-

1,  TS0  DSL B .

8.2.4 

.
.

:
MP cmd map 

cmd Map 
- - .
OFF - ,  LTU 

 Dual LTU  1-  3- .
ON - ,

,  "MP OFF". 
1, 2 0ABCDL 1 1 cmd  DSL: 

0:  ( ).
:  DSL A. 
:  DSL .
:  DSL .

D:  DSL D. 
L: .

A,  B, C, 
D

012  DSL,  cmd: 
0:  ( ).
1, 2:  DSL 

1.

:

Multipoint Configuration 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  - A A A A A A A A A A B B B B B B B B B B C C C C C C D D D D A
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  - 1 1 1 - 1 1 1 1 1 1 1 1 - - - - - - - - - - - - - - - - - - -
B  - 1 1 1 1 1 1 1 1 1 1 - - - - - - - - - - - - - - - - - - - - -
C  - - - - - - - - 1 1 1 1 1 1 - - - - - - - - - - - - - - - - - -
D  - 1 - 1 - 1 - 1 - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



 (0 … 31),  (1-
2- 1,  DSL A, B, C, D). 

:

1- 1 TS0 
1- 1 TS1 … 10, 31  DSL A TS1 … 3, 5 … 12 
1- 1 TS11 … 20  DSL  TS1 … 10 
1- 1 TS21 … 26  DSL  TS8 … 13 
1- 1 TS27 … 30  DSL D TS1, 3, 5, 7 
2- 1 TS0 … 31 

1.
" "  ("a" … "d"), 

, .
,  DSL. 

, ,  (" " … "D") 
1. ,

1,
. ,

.

:
1

DSL.
 DSL C  D 

1. 1.
1 , 1

.  D. 
 D  47 .

, ,
1 , ,  32 .

, ,
47 ,  32 ,

 (  " "  8 ).
,  D 

 (TS1)  (TS31) .

, ,  2, . . 2, 4, 8  16 
(  "  Multipoint LTU"). 

8.2.5  Multipoint LTU 

,  DSL 1  32-
.  LTU .

.
,  DSL  LTU, .
,  DSL  LTU, .

1 1 1-  LTU. 1 1-  LTU 
,  DSL 1-  LTU 

, . 1
1 2-  LTU.  LTU 

;  1-  LTU. 
,  1-  LTU, 

,  LTU. 1 2-  LTU 
, ,  2-  LTU, 

 ( ,  1-
LTU  2-  LTU). 1 1  LTU 

. 1  LTU 1.



 8-22:  Multipoint LTU. 

Transmit/receive time slots 0 … 15  /  0 … 15 
Loop back time slots 16 … 31  16 … 31 
Transmit/receive time slots 16 … 31 /  16 … 31 
Loop back time slots 0 … 15  0 … 15 

 (  8-22): 

 32 1  8  NTU.  NTU 
 4  (256 / ).  NTU  1  4 (  LTU 1) 

 0 - 3, 4 - 7, 8 - 11, 12 - 15,  NTU  5  8 (  LTU 2) 
 16 - 19, 20 - 23, 24 - 27, 28 - 31. 

E1

D

A

B

C

NTU
2

NTU
3

NTU
1

NTU
4

loop back time
slots 16...31

transmit/receive
time slots 0...15

E1

D

A

B

C

NTU
6

NTU
7

NTU
5

NTU
8

loop back time
slots 0...15

transmit/receive
time slots 16...31

LTU 1

LTU 2



 LTU 1 :

:

Multipoint Configuration 

 LTU 2 :

Multipoint Configuration 

MP 1 AAAABBBBCCCCDDDDLLLLLLLLLLLLLLLL

MP A 1111
MP B 01111

MP C 01111
MP C 01111

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  A A A A B B B B C C C C D D D D L L L L L L L L L L L L L L L L
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
C  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
D  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MP 1 LLLLLLLLLLLLLLLLAAAABBBBCCCCDDDD
MP A 01111
MP B 01111
MP C 01111
MP D 01111
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Multipoint Configuration
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TS 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3
Nr 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

1  L L L L L L L L L L L L L L L L A A A A B B B B C C C C D D D D
2  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
B  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
C  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
D  - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



1  LTU 1 1  LTU 2; 1  LTU 
1  LTU 1 1  LTU 2. 

, , ,  2, . . 2, 4, 8 
 16. 

8.3

 (1 … 4) 
. , ;

.

8.3.1 

, ,

 ( )  ( / )
 ( )  ( / )



9
9.1  NTU, 

1 120 

1 75 

n x 64 /

1 120  n x 64 /

1 75  n x 64 /



9.2  NTU  Minirack, 

1 120 

1 75 

n x 64 /

1 120  n x 64 /

1 75  n x 64 /



9.3  LTU, 
 Dual 

LTU 2 x E1 120 
,

Multipoint LTU 
2 x E1 120 

 Dual 
LTU 2 x E1 75 

,
Multipoint LTU 
2 x E1 75 

 Dual 
LTU 2 x nx64 

/
1

120  n x 64 
/

1
75  n x 64 

/



9.4  LTU  Minirack, 

 Dual LTU 2 x E1 120 ,  Multipoint LTU 2 x E1 120 

 Dual LTU 2 x E1 75 ,  Multipoint LTU 2 x E1 75 

 Dual LTU 2 x nx64 /

1 120  n x 64 /

1 75  n x 64 /



10

10.1  DSL 

: RJ45-8 

 RJ45-8, 

 NTU   LTU (Dual  Multipoint) 

1 - LD.a  D, 1  (
)

2  DSL 
( )

LD.b  D, 2  (
)

3 - LB.a  B, 1  (
)

4 LA.a  A, 1  (
)

LA.a  A, 1  (
)

5 LA.b  A, 2  (
)

LA.b  A, 2  (
)

6 - LB.b  B, 2  (
)

7  DSL 
( )

LC.a  C, 1  (
)

8 - LC.b  C, 2  (
)

10.2 1

10.2.1  120 

 LTU:

:  SubD15 ( ).

1 RX1a 1- 1 120  ( )
2 FPE  (  RX) 
3 TX1a 1- 1 120  ( )
4 FPE  (  TX) 
5 FPE  (  RX) 
6 RX2a 2- 1 120  ( )
7 FPE  (  TX) 
8 TX2a 2- 1 120  ( )
9 RX1b 1- 1 120  ( )
10  - 
11 TX1b 1- 1 120  ( )
12  - 
13 RX2b 2- 1 120  ( )
14  - 
15 TX2b 2- 1 120  ( )

 NTU:

Front View
RJ45-81 8

1 8

9 15

1 5

6 9



:  SubD9 ( ).

1 RXa 1 120  ( )
2 FPE  (  RX) 
3  - 
4 FPE  (  TX) 
5 TXa 1 120  ( )
6 RXb 1 120  ( )
7  - 
8  - 
9 TXb 1 120  ( )

10.2.2  75 
: BNC 75 

10.3  n x 64 /
10.3.1

 SubD25. 
 (  RS-530, ISO 2110) ,

.

 SubD25, .

 ITU-T /
V.35 V.36 X.21 V.35 V.36 X.21 

1  FGND FGND FGND    
2  103  103  V.35 V.11 V.11 
3  104  104  RA V.35 V.11 V.11 
4  105 105  V.28 V.11 V.11 
5  106 106  IA V.28 V.11 V.11 
6  107 107A  V.28 V.11  
7  102 102 G    
8  109 109   V.28 V.11  
9  115  115  V.35 V.11 V.11 
10   109    V.11  
11  113  113  V.35 V.11 V.11 
12  114  114  SB V.35 V.11 V.11 
13   106  IB  V.11 V.11 
14  103  103  V.35 V.11 V.11 
15  114  114  SA V.35 V.11 V.11 
16  104  104  RB V.35 V.11 V.11 
17  115A 115A A V.35 V.11 V.11 
18  141 141  V.28 V.10  
19   105B CB  V.11 V.11 
20  108/2 108/2A BIA V.28 V.11 V.11 
21  140 140  V.28 V.10  
22   107B   V.11  
23   108/2B BIB  V.11 V.11 
24  113A 113A A V.35 V.11 V.11 
25  142 142  V.28 V.10  

 ITU-T  ITU-T V.24 (V.35, V.36)  ITU-T X.24 (X.21). 

13

1

25

14



 ITU-T  DCE 
(

)

 DCE 
(

)
102, G, 
SGND

   

103, 
104, R 
105, 
106, I 
107 
108/2 
109 
113, ,

114 ,

115, S ,

140 
141 
142 

,

BI  ( )

 DCE ( ), -
 DTE ( )  ISO 2593  V.35, 

ISO 4902  V.36, ISO 4903 .21.

10.3.2  n x 64 /

10.3.2.1  V.35 DTE 

34-  V.35/ISO 2593 

: 34-  (ISO 2593), 

 ITU-T  34-

 (a/b) 

 25-
 (a/b) 

FGND A 1 
SGND B 7 
103 P/S 2/14 
104 R/T 3/16 
105 C 4 
106 D 5 

AA

A B
C D

E F
H

L
N

P
S

R
T

U
W

Y
X

V

NN

C
H

S
W

A
E

P
U

D

N
T
X

B

L
R
V

NN

femalemale



107 E 6 
108 H 20 
109 F 8 
113 U/W 24/11 
114 Y/AA 15/12 
115 V/X 17/9 
140 N 21 
141 L 18 
142 NN 25 
10.3.2.2  V.35 DCE 

: 34-  (ISO 2593), 

 ITU-T  34-

(a/b)

 25-
 (a/b) 

FGND A 1 
SGND B 7 
103 P/S 3/16 
104 R/T 2/14 
105 C 5 
106 D 4 
107 E 20 
108 H 6 
109 - - 
113 U/W 17/9 
114 - - 
115 V/X 24/11 
140 N 25 
141 L 25 
142 NN 18 

10.3.2.3  V.36 DTE 

37-  V.36/ISO 4902 

: 37-  (ISO 4902), 

 ITU-T  37-

 (a/b) 

 25-
 (a/b) 

FGND 1 1 
SGND 19 7 
SGND (a) 37 7 
SGND (b) 20 7 
103 4/22 2/14 
104 6/24 3/16 
105 7/25 4/19 

19

1

37

20

femalemale

1

19

20

37



106 9/27 5/13 
107 11/29 6/22 
108 12/30 20/23 
109 13/31 8/10 
113 17/35 24/11 
114 5/23 15/12 
115 8/26 17/9 
140 14 21 
141 10 18 
142 18 25 

11.3.2.4  V.36 DCE 

: 37-  (ISO 4902), 

 ITU-T  37-

(a/b)

 25-
 (a/b) 

FGND 1 1 
SGND 19 7 
SGND (a) 37 7 
SGND (b) 20 7 
103 4/22 3/16 
104 6/24 2/14 
105 7/25 5/13 
106 9/27 4/19 
107 11/29 20/23 
108 12/30 6/22 
109 - - 
113 17/35 17/9 
114 - - 
115 8/26 24/11 
140 14 25 
141 10 25 
142 18 18 

10.3.2.5  X.21 DTE 

15-  X.21/ISO 4903 

: 15-  (ISO 4903), 

 ITU-T  15-

 (a/b) 

 25-
 (a/b) 

FGND 1 1 
G 8 7 
S 6/13 15/12 

8

1

15

9

femalemale

1
9

15
8



R 4/11 3/16 
T 2/9 2/14 
C 3/10 4/19 
I 5/12 5/13 
B 7/14 17/91)

BI (7/14)1) 20/231)

:
1)  17 - 20  9 - 23  25- .

, , ,
:

 ITU-T  15-

 (a/b) 

 25-
 (a/b) 

FGND 1 1 
G 8 7 
S 6/13 15/12 
R 4/11 3/16 
T 2/9 2/14 
C 3/10 4/19 
I 5/12 5/13 

 7/14 24/11

10.3.2.6  X.21 DCE 

: 15-  (ISO 4903), 

 ITU-T  15-

 (a/b) 

 25-
 (a/b) 

FGND 1 1 
G 8 7 
S 6/13 24/11 
R 4/11 2/14 
T 2/9 3/16 
C 3/10 5/13 
I 5/12 4/19 
B 7/14 20/23

, , ,
:

 ITU-T  15-

 (a/b) 

 25-
 (a/b) 

FGND 1 1 
G 8 7 
S 6/13 24/11 
R 4/11 2/14 
T 2/9 3/16 
C 3/10 5/13 
I 5/12 4/19 

 7/14 15/12



10.4  ( )  NTU 
:  SubD9 ( )

1 SGND  RS-232 
2 TXD  RS-232 
3 RXD  RS-232 
4 ALACOM 
5 SGND  RS-232 
6 DA_NC  ( ) ,
7 DA_NO/CTS  ( ) , /

 RS-232 
8 ND_NC/RTS  ( ) , /

 RS-232 
9 ND_NO  ( ) ,

10.5  ( )  LTU  Minirack 
:  SubD9 ( )

1 SGND  RS-232 
2 TXD  RS-232 
3 RXD  RS-232 
4 NC 
5 SGND  RS-232 
6 NC 
7 NC 
8 NC 
9 NC 

 RS-232 SubD9 (
 - ).

10.6  48  (NTU) 

: Molex Minifit Junior, .

 Molex ( )

1 -PWR 
2 PROT  DSL 
3 NC 
4 +PWR 

5 1

9 6

5 1

9 6

4 3

2 1



10.7  48  (  Minirack) 

: Molex, .

 Molex ( )

1 NC 
2 NC 
3 -PWR  ( )
4 +PWR 

10.7.1  (  LTU  Minirack) 

 230 /115  IEC127. :
2  500  115 , 2  250  230 .

 IEC 320 C14. 

10.7.2  2048  (  LTU  Minirack) 
.

: BNC 75 
.

10.7. 3  TMN (  LTU  Minirack) 

RS485. 

: SubD15, .

1 GND  (  8) 
2 RX_485+  RS485 ( )
3 NC 
4 TX_485+  RS485 ( )
5 NC 
6 NAL_NO  ( ) :
7 DAL_NO  ( ) :
8 SGND_485  RS485 (  1) 
9 RX_485-  RS485 ( )
10 NC 
11 TX_485-  RS485 ( )
12 NC 
13 NAL_N  ( ) :
14 DAL_N  ( ) :
15 AL_COM  ( )

4 3

2 1



11

11.1

11.1.1  DSL 

: ETSI TS 101 524, ITU-TT G.991.2 
: 1, 2  4 

: 200 - 2320 /  ± 32 ppm 
: Trellis-coded PAM16 

: 135 

 135 :
 TS 101 524 

: LTU:  ITU-T K.20:2000 (K.44:2000) 
NTU:  ITU-T K.21:2000 (K.44:2000) 

: RJ-45, 8-

11.1.2

1: 

:  ITU-T G.703/G704 
: 2048 /  ± 50 ppm 

: HDB3 
: ITU-T G.704/

: 120 , 75 
: ± 3,00  (120 ); ± 2,37  (75 )

:  ITU-T G.823 
: 8  ( )

: LTU:  SubD15 120 
 BNC 75 

NTU:  SubD9 120 
 BNC 75 

PRA:

: ETS 300 233, ETS 300 011, ETS 300 046 

n x 64 / :

 V.35 V.36 X.21 
: n x 64 /  (n = 1 … 72) 

:
:

:
:

ITU-T V.35 
ITU-T V.35 
ITU-T V.28 

ITU-T V.11 
ITU-T V.11 
ITU-T V.11/V.10 

ITU-T V.11 
ITU-T V.11 
ITU-T V.11 

: 8  ( )
 HDSL: SubD25 (ISO 

2110), 
SubD25 (RS530), SubD25,

: 34-
(ISO 2593) 

37-
(ISO 4902) 

15-
(ISO 4903) 



11.1.3  ( )

: RS-232 
:  9600 ,

: 8 , , 1 

XON/XOFF 
:  SubD9. 

11.1.4  TMN  (  LTU  Minirack) 

:  SubD15. 

TMN ( ):

: TIA/EIA-485 == RS-485 
:  9600 ,

:  SZ. 

:

 RS485  120 , ,
,  LTU  Minirack ,

.

11.1.5  230/115  48 
Minirack

 LTU,  Minirack, 
 230/115 ,  48  (

). 
 230 

 115 .
.  230/115 ,

.
 48 

 1 .  48 
 LTU  NTU  1500 .

 60 .

11.1.6

 LTU  Minirack,  2048 ,
, .

 BNC 75 ,
,  1500 .

 TTL  LTU. 
, , 1  LTU .

 2048 
375  3  ( ), .

 6  (
 ITU-T G.703,  10, 
 1,5 ).

 375  ( )  LOXCK 
( ). /  LOXCK 

 25 .



11.2

 (1- /2- ), ,
 UIF .

11.2.1  LTU 

: -40,5  … -72 

 (
):

 (
)

0  10  50 

SZ.866.V711, , 2 6,6/8,5 0,8/1,2 0,8/1,2 5,8/6,1 1,2/1,7 25,6/26 4,0/4,4 

SZ.866.V511, , 1 3,8/5,4 1,0/1,2 1,0/1,2 3,4/3,5 1,2/1,3 13,1/ 
13,4 

2,3/2,6 

SZ.866.V788, , 2 6,6/9,1 0,8/1,2 0,8/1,2 5,8/6,1 1,2/1,7 25,6/26 4,0/4,4 

:  Watson 5 LTU  SZ.379.V3WDA, 
 16 .

11.2.2  NTU 

 ( ):

 -40,5  … -72  -112  … -65 
 DSL  NTU 

SZ.886.V410, 2  3,9 - 4,9 3,7 - 4,6 
SZ.886.V480, 2  (  4608 / ) 4,0 - 6,0 3,7 - 5,7 
SZ.886.V310, 1  2,8 - 3,7 2,6 - 3,4 
SZ.886.V380, 1  2,9 - 3,6 2,8 - 3,5 
SZ.886.V418, 2  (  4608 / ) 4,4 - 6,3 4,0 - 6,0 

11.3

11.3.1

: ETS 300 019-1-1  1.2 -25°  … +55°
: ETS 300 019-1-2  2.3 -40°  … +70°

: ETS 300 019-1-3  3.2 -5°  … +45°

11.3.2

 EN 60950:2000 (IEC60950:1999). 

11.3.3

 EN 300386-2000. 

11.4

11.4.1  LTU 

,  19- :  259  (6HE),  30 
.



 Minirack:  43,5 ,  483 ,  230 .
 (PCB):  233,35 ,  220 .

11.4.2  NTU 
:  220 ,  195 ,  43 .

 Minirack:  43,5 ,  483 ,  230 .

12

12.1
 Flashloader, 

.
 DSL .
 DSL  V.24  DSL. 

-  RAM ( ) (
 DSL),  " "  DSL 

-  NTU ( ).
:

 DSL  8 
.

,  "valid but old" ( , ),
.

.
,

.

. ,
.  32-

, . : Watson 4, Watson 5, Pegasus . .
: NTU, LTU_SINGLE, LTU_DUAL, REGENERATOR . .

-
, . ,

 LTU Watson 5  LTU Watson 4, 
.

.
,

.

12.2  ACU 

Download via ACU

L
T

U
 #

1

A
C

U

L
T

U
 #

2

L
T

U
 #

12

V.24 Flash Loader on PC

DSL

NTU

NTU REG

NTU



 ACU ( )

:

 NTU :
V.24 
V.24  DSL 

 LTU :
V.24,  ACU2R/ACU48R 

 ACU 
 V.24  ACU. 

:  DSL  V.24  9600 / .
 V.32  LTU  ( , 19200) 

.

12.3  CMU 

 CMU ( )

:

 NTU :
Ethernet  DSL  CMU. 

 LTU :
Ethernet  CMU. 

 RS485 (  CMU) .

Download via CMU

L
T

U
 #

1

C
M

U

L
T

U
 #

2

L
T

U
 #

12

EthernetFlash Loader on PC

DSL
NTU REG

NTU



12.4
 DSL, , ,

 V.24  NTU #1  NTU #2. 

:  LTU !

:
NTU.

13 ,

13.1

 ( )

 ( )  " ",
 " " . , .

.
.

 13-23: .

Download via Modem Chain
V.24

DSL DSLLTU #1 NTU #1 NTU #2 NTU #3

Note: No remote download to LTU!

REGDSL DSLLTU NTU

Flash Loader on PC

V.24

Flash Loader on PC

V.24

MasterSlave

HDSL

Loop 1     Loop 2 Loop 1

 TX

 TX RX

 RX

User
Interface

User
Interface



Slave " "
Master " "
User Interface 
Loop 1/2  1/2 

:

 " "  Loop 1 ,
 Loop 2  " " .

 "Status Local"  " "
 "Status Remote"  " " .

 " "  Loop 1 .
Loop 2  Loop 2  " " .
Loop 1,  "Status Local" .

 DSL. 
 DSL ,

 " ".
 (  " ").

 DSL 
-  DSL. 

.

.
. ,

 ( ) .

13.2

13.2.1

. , .
 - ?
?  " ".

 ( )? 
.

, : , COM1, COM 2 . .
 (  " ").

 <Control-Q> (XON)  <ECHO> (
 LTU,  XOFF). 

 <%n>,  n 
 (  " ").

.

.
 <Control-Q> (XON)  <ECHO>. 

1 ( ,
, ).

: 1

,  DSL 
 LTU, .

.

.
 " "

" ", .  " "
, .

" " .
,  RJ-45  DSL. 



, .

13.2.2

.

. ,
,

.

0 01 RAM_ERROR .
0 02 EEPROM_ERROR  EEPROM. 
0 04 XDSL_ERROR 

.
0 08 TCVR_A_ERROR  DSL ( ).
0 10 TCVR_B_ERROR  DSL (  B). 
0 1000 TCVR_ _ERROR  DSL ( ). 
0 2000 TCVR_D_ERROR  DSL (  D). 
0 40 NX64_ERROR  Nx64 
0 80 ETHERNET_ERROR  Ethernet 
0 100 CEPT_ERROR  E1 
0 8000 SW_PROTECT_ERROR .



14

14.1

ACU Alarm Control Unit 
CAP Carrierless Amplitude Phase 

Modulation 
- .

ITU  International 
Telecommunication Union 

.

CCS Common Channel Signaling .
CMU Control and Management Unit .
CRC Cyclic Redundancy Check 
DSL Digital Subscriber Line 

1  ITU-T G.703  2048 /
ET Exchange Termination .
EOC Embedded Operations Channel .
FrE1 Fractional E1 1
ISDN Integrated Services Digital 

Network 
,

ITU-T International 
Telecommunication Union 

.

LT Line Termination 
LTU Line Terminating Unit 
NC Not Connected 
NEXT Near End Cross Talk 
NM Noise Margin 
NT Network Termination 
NTU Network Terminating Unit 
PDH Plesiochronous Digital 

Hierarchy 
.

PRA Primary Rate Access  ISDN 
Rx Receive 
SDH Synchronous Digital Hierarchy 
SDSL Single Pair High Bit Rate DSL 

 ETSI 
SHDSL Single Pair High Speed DSL 

 ITU-T 
SMF Sub-Multiframe -
SNMP Simple Network Management 

Protocol 
.

TE Terminal Equipment 
TMN Telecommunication 

Management Network 
Tx Transmit 
UIF User Interface 
UTP Unshielded Twisted Pair 
XVR Transceiver  ( )


