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ADSL practical application

e How to install ADSL

e What is the reach and the bandwidth
e Which equipment to use

o Equipment at exchanges

e Configuration

e ADSL connections

e Debugging
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ADSL traffic
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12000 18: 00 oa: 0d

B Incoming trafic in bits pr second
B Cutgoing trafic in bits pr secand
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Og: 00 12: 00

Maximal In: C.E24 G [ 4,38%) Maximal Qut: 19,927 3 [ 15, 53%)
Average In: 4,03 G [ 3,13%) Average out; 18,204 G [ 12, 32%)
Current In: 4,128 ¢ [ 2,221 Current out: 16. 202 & [ 12, 71X
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Datarate [kBit]

Reach of ETSI cables

ADSL over POTS upstream performance
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Datarate [kBif]

Reach of ETSI cables

ADSL over POTS downstream performance
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ADSL configuration

Phone line
Splitter

Ethernet switch IP network

Home router

ADSL modem

Phone

switch

ATM network
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ADSL installation

Telephone exchange

Telephone /ISDN

Filter

ADSL and telephone

Telephone/ISDN

Filter

ADSL modem
DSLAM

I

Internet

ADSL customer
modem

PC
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LSA Pliers
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DSL connection setup

e The red line is disconnected, and the 2 green are
connected

e The two leftmost breakout boxes are backwired to the
splitter connected to port 67 on the DSLAM

PSTN Echange
port 345
phone 99 88 77 66

exchange side
ADSL DSLAM port 67
line side

Customer line
LID: 123 543
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Line qualification
[ ~ 0000000000000@00@0O0O0O0O0O0O0OOo]

12

(Commaize el e ol Max. attenuation at 150kHz [db] Accept without calculation
Up kbit/s Down kbit/s PSTN ISDN PSTN ISDN PSTN ISDN
128
256 42 dB OK 3,5 km 250 nF
128 27 dB OK 2,2 km 160 nF
512
2048 40 dB OK 3,3 km 238 nF
256
512
256 004 40 dB OK 24 dB OK 3,3 km 2,0 km 238 nF 143 nF
2048
512
512 1024 32 dB OK 16 dB OK 2,6 km 1,3 km 190 nF 95 nF
2048
768 4096 18 dB OK 9dB OK 1,5 km 0,7 km 107 nF 53 nF
512 (min 128) 512 {min 512) 42 dB OK 27 dB OK 3,5 km 2,2 km 250 nF 160 nF
2048 (min 512)
768 (min 256) 4096 (min 2048) 40 dB OK 24 dB OK 3,3 km 2,0 km 238 nF 143 nF
768 (min 512) 8096 (min 4096) 28 dB OK 16 dB OK 2,3 km 1,3 km 166 nF 95 nF
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Line qualification

Max. attenuation accept without calculation
Speed at 150kHz [db]
dB Distance LTS
576/576 40 OK 2,5 km 238 nF
1152/1152 28 OK 1,8 km 167 nF
2304/2304 22 OK 1,4 km 131 nF
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Installation with KAP plug

PSTN/ISDN
Home
installation

ADSL KAP PIN 3, 4

1 ADSL
P12
—1 3 Ctr-Linie OUT POTS/ISDN
Exchange Line f T —_— RJ11 (not used)
o | Y=
/ A 5 IN/OUT 1)
—|  PSTN/ISDN POTS/ISDN)
| 6] Home
RJ11 installation 1) IN (LINE) pin 3, 4
/ OUT(POTS) pin2,5
Short circuited when plug is removed
OAM of ADSL services
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Do-lt-Yourself installation

Telephone

NT/ADSL

(RJ11)

POTS/Phone

(RJ11)

15

LINE (RJ11)

ADSL filter

ADSL Modem
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ADSL splitter
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Small Splitter (bottom view)
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Small Splitter (top view)
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Small Splitter (mounted)

19
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768/8096 reduced speed

= Element Manager XL3.0 - Client connected to ACIEM7R ] [0 il
Ale Wew Configuration Fault Measurement Security Ufilites QOptions  Window  Help

& Ny By B = |8 8 8% Q] Y [Zoomed 100% +| 2

= General NE parameters of SUADSL: 16P#305 (172.16.240,120: MUXDL2) - - |Elli|i

Part |12 - Line G0 -

Status | Modula | ADSL Local | ADSL Remate | NT | ATHIZE | Eifiemet Line Supenvision |

— Downstream Channel

15
1
256
— Upstrearn Channel hode
’76‘ Eits per BIN " BMNR ‘
ADEL Transmission Bate

15 Downstrearm (kihps)
Upstrearm (khps):

Update |

64

1 i 1 I'
4| | E

[For Help, press F1 O &Mt oo:zz.00 041120 4
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768/8096 full spee

= Element Manager XL3.0 - Client connected to ACIEMGR ] [0 il
Ale Wew Configuration Fault Measurement Security Ufilites QOptions  Window  Help

& Ny By B = |8 8 8% Q] Y [Zoomed 100% +| 2

™ General NE parameters of SUADSL:16P#306 (172.16.240.45: SAAXDL2) —|= il:l

Pot [8 +| Line 2o x>

Statuz | Module | ADSL Locel | ADSL Remote | NT | 47725 | Effemet Line Supervsion |

— Downstream Channel

256
—Upstream Channel "MDdE‘ ‘

= Bits per BIk " BNR

ADEL Transmission Fate

15 Downstream (kbps)
Upstream (kbps]

Update

b4

i i rera—(
<] | »
[For Help, press F1 0O BMm 14 [oo:z4:11 04112003 4
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Standard 128/256

Element Manager XL3.0 - Client connected to ACIEM7R

UiNE B =9 8|98 Q) ¥ [oomed 1o0x ]

General NE parameters of SUADSLI16P&#302 (172.16.240,132: FAACKDL1)

Carrier: £3; Bits: 3
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TDC ADSL - Overview

BB RAS
server

/ VP/VC
(Port)
DHCP z A o
PSTN server Internet
DSLAM
(Exchange)
ADSL: current access variants:
1: TDC Bredband (PPPoA): ATM
2: TDC Bredband (DHCP): Eth. Bridged 1483
| Splitter | | Splitter | | Splitter | Splitter Splitter 3: TDC Bredband Professionel: Routed 1483
4: TDC Bredband Professionel: Eth. Bridged 1483
5: TDC Bredband (PPPoE)
aosL (i (o (=
NT
Router Router
(5711) m m T (2601)
Royter
Service (Diy.)
interface
(Access) 1: ATM 2: Ethernet | 3: Ethernet |4: Ethernet Internet  RADIUS server
- - LAN - LAN - LAN 3: Ethernet server (TDC@)
LAN
(PPPOE)
PC
OAM of ADSL services
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Customer Premises

DSL provides a triple-play of services:
voice, data, video; for home, business.

or small office applicaticns.

Typical application ADSL and VDSL

A

FOTS or ISDN

CPE

Typical application SHDSL

NT Sph’tterl

DSL triple play

The Last Mile
ADSL: 5 km
SHDSL: 3 kmto 6 km
VDSL: 1.5 km

Central Office

r

Local Exchange
Switch

Narrowband combines
wilh broadband through
internal or external
splitter units,

Ethernet

OS5 can manage
NEs inband or
outhband.

® Redundant
- ATM Interfaces|

IP Network

Voice and data over ADSL, VDSL, and SHDSL
All three can be used simultaneously in the same subrack

- CPE

Subrack in shelter or
climate controlied
building

24

Daisy-chain over Interlink
(STM-110C-3c). Star network
over SUSTM1 and SUIMA

also possible.

ATM Network

Operating
System

Con.tenl Provider

UAIVI o1 ADSL services
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SpeedStream 2601 router

SpeedStreamm®
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SpeedStream 2601 router
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Ericsson modem
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Ericsson modem

OAM of ADSL services
28 4. maj 2006



Siemens modem
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Siemens modem
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SpeedStream 5100 modem
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SpeedStream 5100 modem
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Speedstream 5400 modem
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Speedstream 5400 modem
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SHDSL router/modem Speedstream 5950

OAM of ADSL services
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SHDSL router/modem Speedstream 5950

5950 back panel view
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Siemens DSLAM 3.1

OAM of ADSL services
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Siemens DSLAM 2.1
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Siemens ATU-C splitter panel

OAM of ADSL services
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Siemens ATU-C distribution frame
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= AccessIntegrator Cross Domain Manager 9.1 - Client connected to ACICDMIR - [Editor on TOP]

@) Fle Edit View Insert Layout Options Window Help

B
 DON'T CARE

 Bornholms amt

Lo B W .

Roskilde am )

. Storstrgms amt . .

ZZ_I

W ® B8 o002 122731 26-10-2004
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= AccessIntegrator Cross Domain Manager 9.1 - Client connected to ACICDMIR - [TOP:Arhus amt]
@_- Ele Wwiew Fault Security Utliies Optiors Window Help

=le x|
=1 x|

B8 R
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Lindbjerg Marke

Havndal

Bredstrup Lishjery

Brabrand
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Hinnerup

Bestrup Grauballe

<

Sahro

Silkebory

Pindstrup Randers Them Vejlby

Resenbro Thorsager  Virklund

Thorss {Voldum

Risskov Skanderbory
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Rude {Jyll) Skadstrup
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Todbjery
Ryomgard
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Skeering Trustrup
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Stilling
o]

Svejbak
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.

S
[]

o
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[For Help, press F1
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A DSLAM Group (Don’t care)

= AccessIntegrator Cross Domain Manager 9.1 - Glient connected 1o ACICDMIR o = |EI [i[
Flle Wiew Fault Security Ubites Options Window Help
B E L B 188 Zoomed 100% - ®
= TOPIDON'T CARE
TRGIATS P5.5.1 . TRGBXDCH-3-1-»4 TRGEXDL2-309-104
TRGEXDLA interfink
..... : . —
E| L | E 00
TRG6XDL1;EM6 TRG6XDLZ;EM2 TRG6XDL3:EM7 TRG6XDL4;EM10
: o
— FOE
TREABLIEM BOATESTXDL1;EMS
4 | 2l
TRGEXDL1 Orline WS 58 ooz 131038 26-10-2004 4
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Siemens DSLAM (NE view)

SIEMENS

Network Element

Status | Prafile crderlist| DetefTime | Canfiguration | Telnet Management | SHDSL Speciic | SNMP Parameter|

[ AT 8kt | PIU-Type | Administative . | Operational . | Availability .. | Download .. | Alarm severity.. |
301 UPLA " unlocked . enabled availakle initialized 4
302 SUADSLI1BEP unlocked enabled available initiglized

303 SUADSLIEP unlocked . enabled available initialized

g SUADSLAEP unlocked . enabled availakle initialized

305 SUADSLIEP unlocked .~ enabled available initialized

306 SUADSLIER unlocked . enabled available ak

307 SUADSL16EP locked enabled available initiglized

308 SUADSLI1ERP locked disahled not installed initializec!

309 CLUNEROS " unlocked .~ enabled available initialized

310 SUSHDSL16 " unlocked .~ enahled available initialized

311 BUADESLIEP unlocked . enabled available initialized

312 SUADSL1EP unlocked .~ enabled available initialized

313 SUIMAET1BC unlocked enabled available initialized

314 SUADSLE unlocked . enabled available initialized

315 SUADSLE " unlocked .~ enahled available initialized

3B SUADSLIEI unlocked enahled availahble initialized

37 SUADSLIEI unlocked enahled availahble initialized

Modules

0000V 0O0CCOVOVOOQ

Update Status

Get | Ay | Close | Help |
17 1 S|
[For Help, press F1 1O Bl 1/ [12:57:45 26-10-2004
OAM of ADSL services
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Siemens DSLAM (Accesslintegrator)

= Element Manager hix 5300 V1.0 - Client connected to ACII

=|o] x|

File Wiew Configuration Fault Measurement Security  Utlites Opfions  Window  Help

® !iVE | By B |8 B

LER =R V) ||Zoomed 100%

= 172,16.240.87: TRG6XDL1 - Equipment View

SIEMENS

49115005 | @

d9113a%ns B

d913a%ns |

d2175a%NS |3

d9115a%Ns |3

d9113a¥ns &

S0E5LT0 |
8115aHSNS @
49115005 | @

49115a%0S | @
19 175a%NS (@
191:75a%0s (@
191:75a%0S [@
191:75a%0S |@

291 L3VIING [

TRGEXDLL

|

<

I+ |

WS B 14 [13:00:37 26-10-2004
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Siemens DSLAM (E1IMA)

= Element Manager hiX 5300 V1,0 - Client connected to ACIEM6R __'_ 51 %
File  ‘iewr Corfiguration  Fault  Meastrement Security  Utiities  Options  Window Help

® [Ny By B = |8, A 8% Q] 17 |zoomed 100% ~|| ? ‘ SIEMENS
= General NE parameters of TRGEXDL1 (172.16.240.87) LI ilﬂ

E1 IMA

OAM of ADSL services

Maule:[SUIMAE 11804313 -] Link: 7 -] Group: |1 i
Status | E1 Parameter | Group Parameter | Link Parameter |
j,ﬁl Graup.. | Link .. | Linein..| Administrative st.. | Operatianal state |
& ¢ 1 - 145 locked disabled
& @ g g 145 locked disabled
& @ 1 2 145 locked dizabled
& ¢ 1 3 145 locked disabled
& @ 1 4 145 locked disakled
& @ 1 5 | 14 locked dizabled
& @ 1 3 145 locked disabled
& ¢ 1 7 145 locked disakled
& @ 1 ] 145 locked dizabled
& o 2 - 145 locked disabled
& @ 2 4 146 locked disakled
& e 2 10 146 locked dizabled
& ’ | 2 1 146 locked disabled
B @ 2 12 146 locked disakled
[N 2 13 146 locked disakled
& ¢ z 14 146 locked disabled
& ¢ 3 15 146 locked disakled
& e 3 16 146 locked disakled
Get | Agapaly | Close | Help |
BN
| »
|Congistent SUMAEL: 18C [ D B 1/3 [13:04:03 26-10-2004
46
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Siemens DSLAM (SUADSL)

=&l x

Utlities Options  Window  Help

!J’ Zoomed 100% ~| @ SIEMENS
o] x|

FaLlt Measurement Secur

EEr

Madule: SUADSLT6P#302 : Port: |1 -1 Line:

Status |AD8L Lacal | ADSL F{e’mot’el NT | ATHEZS | Etheret| Line Supenvisian |

1 [ & Par | Linein. | CustameriD. | Profile | Proflest. | Linkstate | Local sdmin... | Remote admin.. | Operational...|

il 1 == Nane none quiet unlocked unlocked ~disabled
MNaone none quiet . unlocked unlocked . disahled
MNone none quiet . unlocked unlocked . disahled
Mane none quiet  unlocked unlocked digahled
Mane none quiet . unlocked unlocked disahled
Maone none active  unlocked unlocked enabled
MNane none active . unlocked unlocked enabled
Mane none quiet . unlocked unlacked disahled
Mane none uiet . unlocked unlocked disabled
None none quiet unlocked unlocked disabled
None none active unlocked unlocked enabled
None none active unlocked unlocked enabled
MNone none active unlocked unlocked enabled
None none active . unlocked unlocked enabled
None none active unlocked unlocked disabled
MNane none guiet unlocked unlocked disabled

00000 COO0O000R0

Get Profile Log Clear Profile Log Aaply Profile | Update Status I

Get | Anply | Close | Help |

Verifying profies. . [7 [ B|
[For Help, press F1 IS B8Mm 14 125200 26-10-2004
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Siemens DSLAM (ADSL local)

d to ACIEMGR
Ele Wiew Configuration Fault Meastrement Security  Utiites  Options  Window  Help

® i Ng (B B 2|8 4 | =9 Q) ¥ |[zoomed 100% ¥| 2
: XDL1 (172 7

'Mc'rd'ule:|SUAD5L 16P#302 Paort: (g - Line:

‘Status ADEL Local |ADSL Remote | NT | ATHEZE | Ethenet| Line Supenvision |

 States

Operational state; IEmﬁb‘E'd

Alarms: |none.

Admin state; |U.ﬁ|DCkJEd Lock |

Line
’V Lock Lnlack

Senvice ype: |Mu|timu de
Al on LDS: ] |
AlS on ACT: L

Banchwidth usage (%): IU

Link state: |a:tive

Init state: InD init error

Trellis coding I

Overbooking factar I

IWurmberof LN vides channels:

Alarmn severity profile: |2 3:

GetModem Data.. |

Save as Profile |

- #DsLline

Downstream Upstraam

e rate-_(kbpsj; |2-DiiB |5T2
Min rate (kbps): Jenan 512

Fixed rate: r

Desired margin (dB); |E'

‘Retrain margin {dE)f: |D

Expeftriade =

Latency: Ifn’(e."rle aved low |'in.te_r\aa\'¢ed_'1ow

—Currentwvalues
Rate (kbps): IED48 |51 2

Margin (dB): |31 I1 &

Aftenuation (dB) |1.5 I'I.[l

Transceiver output power (dBm): I8

Service type: |ITU G.982.1A (full)

Trellis coding: I

[For Help, press F1

e attain rate (kbps): IB150 IEDD
— Loopback
LocationlD ASGI | ¥ ¥ ¥ ¥ § ¥ ¥ ¥ ¥ ¥ ¥ ¥ [
Location 1D HEX: |FF FF FF FF FF FF FF FF FF FF FF FF 00 00 00 04
Mode: Ifurward ;I
Aaply | Close | Help |
05 05 ©
[0 3O BMW 1/ [12:54:40 26-10-2004
OAM of ADSL services
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= Elerent Manager hixX 5300 V1.0 - Client connected to ACIEMER

Siemens DSLAM (line supervision)

Fie View Configuraton Fault Measurement "Eecurity Utities  Options  Window  Help
’ |

LI

1 B Q) ¥/ [zoomed 100% ~|| 2

_ =) x|
e T
SIEMENS
1P| = General NE parameters of TRGEXDL1 (172.16.240.87) fi
ADSL

Module:| SUADSLT6P#I02

LI Fort m Line

3 vl
g | ADSL Loeal | ADSL FME"7’>E31E'I NT | ATMEE' Ethermet Line Supendsion |
i~ Downst Chaninel
Modules Daounstream Chann

| .
255
—Maode

& Bits par BIN

—ADEL Transmission Pate

Downstreanm (kiaps]

—

Upstrearm (khps)

Expart Update

tpply | _Cose | belp |
07 [ 07 |
[For Help, press F1 S anti

2:55:41 26-10-2004
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ATM technology

3 1 B 5 i 3 H i
Generic Flow Control | Virtual Fath Mdentifier
Virtual Path ldentifier
Virtual
Channe| |dentifier
Wl Pavload Lﬁ:
Type Braviy
Header Errar Checl
Ceall Payload (48 octets)
Transmission

Link £ Vinwal Path

v

Cannectian:]

Virtual Circuits

1
'

&

2
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ATM cross connects

Subrack
CLU
SU VpCC _I
VPl 2 )
VR 22
z 3
VeCCs
[VCl 55—y
VP8 Cl272 V| 8
VpeTp I
VB 1 Ycl 48-NVCl 32 VPl 15
| I Vpelp _|
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Siemens DSLAM (cross connects)

@ Element Manaqger XL3.0 - Client connected to ACIEM1R

File  “iew Configuration

Fault Measurement Security Ulilities

Options

Window  Help

=)

L

NE By o A A 1m B 17 Q) [Zoomed 100%

1

@& Cross Connection-a:172.16.240 87

Yirtual Path Crogz Connection
Yideno Channel VecTp

| Yirtual Path Connection TR
Yirtual Channel Crogs Connection

| kulticazt Wpc for video channels

| Traffic Parameter

I |nband Cannection

L Line ... | Module | pI . [ve. [wve. |we [ ve. | alam. | adwin. | oper. | 7. ] TOup.. | T.. | TD2
2 SUADSLIEPH302 2 CPE O 101 101 102 clear  unlocked dizabled 39 40
3 SUADSLIEPH302 3 CPE O 101 10 101  clear  unlocked enabled 39 40
4 SUADSLIEPHI02 4 CPE 0O 32 20 130 clear  unlocked disabled 39 40
4 SUADSLIEPH302 4 CPE O 101 0 101 clear  unlocked disabled 39 40
5 SUADSLIEPH302 5 AT.. O 1001 101 105 clear  unlocked disabled 39 40
5 SUADSL:IEPH302 5 Eth.. 130 32 101 1005 clear  unlocked disabled 39 40
3 SUADSLIEPH302 6 AT.. O 101 101 106 clear  unlocked disabled 39 40
3 SUADSL:IEPH302 6 Eth.. 130 32 101 1006 clear  unlocked disabled 39 40
7 SUADSLIEPHI02 7 AT.. O 1001 101 107  clear  unlocked disabled 39 40
7 SUADSL:IEPH302 7 Eth.. 130 32 101 1007 clear  unlocked disabled 39 40
8 SUADSLIEPHI02 8 AT.. O 1001 101 108 clear  unlocked disabled 39 40
EEI SUADSL:1EPH302 8 1 1008 unlocked enabled
g SUADSLIEPH302 9 AT.. 0O 1001 101 109 clear  unlocked disabled 39 40
g SUADSL:IEPH302 9 Eth.. 130 32 101 1009 clear  unlocked disabled 39 40
10 SUADSL:IEPH302 10CPE O 101 101 110 clear  unlocked disabled 39 40
11 SUADSL:IEPH302 11 Eth.. 130 32 101 111 clear  unlocked disabled 39 40
12 SUADSL:IEPHI02 12 Eth.. 130 32 101 112 clear  unlocked disabled 39 40
13 SUADSL:IEPH30Z 134T O 101 101 113 clear  unlocked dizabled 39 40
14 SUADSL:IEPH302 14 Eth.. 130 32 101 1014 clear  unlocked enabled 39 40
14 SUADSLIEPHI02 14 AT.. 0O 1001 101 114  clear  unlocked disabled 39 40 = -
\For Help, press F1 B2 o100 tA 0000 [14:45:49 16-11-02
OAM of ADSL services
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Ericsson concentrator

ET155 ET2

. Fault & Fault
. Powef @ Power

; ewesson B gricsson £

r | 10BASET ' 1pgASE-T
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E root's x11 desktop {anxms:4)

Equipment

OAM of ADSL services
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Ericsson Testnet

ATM testnet anxcpt
170-1/P1-8-1 170-3/P1-10-1 170-4/P1-10-1
STM1 IR STV IR STM1 IR
Slettest-1 (1) Slettest-2 (2)
1 1 1
3 testxdc2 5 testxdc3 ntmnxdc1
2 2
STM1 EL E1 IMA STM1 EL STM1 EL
1 1 1 1
testxde32 testxde33 testxde34 ntmnxde1
2
E1 IMA
1
testxde35
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&= root's x11 desktop (anxms:4)

.
Sl

.

PUC Management

T=slxdal-5 SiP=slxdcl:1 Dizablad UnlockedEnabled
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Debugging

)

BB RAS
server

o TDC ATM Network

=y -

Router

C Ping
C ) OAM
OAM of ADSL services
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Ethernet DSLAM
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Ethernet DSLAM

el

\ N !VW/
'\\\ \\- *

ss Al

ﬂ“
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Ethernet DSLAM
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Ethernet DSLAM
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Ethernet Aggregation Network

T
Ealatl

L. IFLI =
TR
anes)
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DHCP option 82, suboption 1

o Format: Fixed length: 12 bytes
— 01 :xx:xxx:xx:xx:00:yy:00:zz:pp:cc:cc
— xx:xx:xx:xx: DSLAM |P address.
— DSLAM MDF position: yy.0.zz.
— pp: UNI'VPI
— cc:cc: UNI VCI
e The DSLAM MDF position is related to the
logical TDC port number by:
— Logical port: n: n=1-288
— MDF position: yy.0.zz: y=1-24, and z=1-12.
-n=(y-1)"12+z
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