
T
re

n
d

C
om

m
un

ic
at

io
ns

 

AD SL te sti ng, A DSL te ste r, ADSL conec t ion t est i ng,  R EADS L, ADSL 2+  t est ing, ADSL 2 te st er, ADSL 2 te st ing, ADSL2 trouble shoot ing
ADSL  commissioning,  ADSL  insta ll at ion,  ADSL  maintenance , ADSL t roubleshoot ing,  ADSL 2 commissioning, ADSL2 inst al lat ion, ADSL2 te ste r
ADSL 2+ test er, ADSL2+ t roubleshoot ing,  DSL c onne ct ion tes ting, DSL maint enance,  DSL t este r, DSL t est ing,  R EADSL  te ste r,  te sti ng ADSL
xDSL ma inte na nc e, xDSL t est er, xDSL t est ing

                   

Figure 1 Reach achieved and power spectrum of different xDSL technologies
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Figure 2 Technology comparison

AuroraPresto
Hand-held tester with 
multi-layer capabili ties for 
testing Physica l, ADSL2, 
ADSL2+, READSL 
SHDSL, ADSL over 
ISDN/POTS, ATM, PPP, 
IP and appl ication layers, 
such as In ternet 
download testing.
Internal in terface cards 
provide various modem 
types, data interfaces and 
TDR/DMM testing 
capabili ties within one 
unit.

FlexaNetxDSL
FlexaNet is a  fami ly of 
system solutions that 
tests and monitors xDSL, 
transmission and video 
networks.
All you need is an IP 
connection to make your 
workstation a control  
centre, or to  integrate 
FlexaNet into your OSS.
FlexaNet is the ideal 
solu tion for verifying SLA 
targets, di fferentiating 
services, maintenance, 
provision ing, and for any 
task re lated to network 
auditing.

AuroraForte
Powerful and flexib le tool  
for testing the Physical, 
ATM and IP layer 
operation during the 
commission ing, 
maintenance and trouble-
shooting of ATM.
Aurora Forte can be used 
wi th  Aurora Presto for 
mul ti -layer testing of 
xDSL. Advanced 
features, such as AAL 
support, F4 and F5 OAM, 
QoS, SVC support, IP 
Ping, h igher protocol 
analysis and remote 
contro l, ideally sui t 
Aurora Forte  for xDSL 
testing.

ALT2000
The ALT2000 is the tool 
for physical quali fication, 
monitoring and 
maintenance of copper 
pa ir subscriber loops.
Its advanced features and 
Pass/Fail  testing capaci ty 
make i t easy for anyone 
to use. Capabi lities for 
voice and DSL make it 
attractive to the specia list 
needing a high 
performance analyser.
This tester includes a ll 
the functions you need for 
copper loop testing.

AuroraTango
Modular multi-technology 
p latform for simple, fast 
and effective testing. It 
can operate in both One-
button mode, using pre-
defined parameters, and 
PDA mode.
Swappable modules offer 
flexibi lity in testing 
various technologies.
The ADSL option is 
designed to assist service 
providers in the volume 
deployment of ADSL to 
residential  and business 
customers.
ADSL2 and ADSL2+ 
ready!

Trend´s xDSL Guide
Pocket Guide
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Figure 3 xDSL Reference model
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Figure 4 Structure and protocols involved in the xDSL service
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Figure 5 ETSI masks for copper qualification
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fast AS0 AS1 AS2 AS3 LS0 LS1 LS2 AEX LEX FEC bytes

sync AS0 AS1 AS2 AS3 LS0 LS1 LS2 AEX LEX FEC bytes

fast LS0 LS1 LS2 LEX FEC bytes

sync LS0 LS1 LS2 LEX FEC bytes

Figure 6 ADSL frame models

Fast Fast data FEC Interleaved data

F a st  b uf fe r I nt er le av ed  b u ffe r

ADSL Frame

Fast buffer (ATU- C)

Interleav ed buffer ( ATU-C)

Fas t buffer  (ATU-R)

Interleaved buffer (AT U-R)

( at  th e  co n ste lla tio n  co d er  in p ut ) (a t th e co ns te lla tio n en co d er  in p u t)

2 50  µ s

Figure 7 Handshake frame format. Messages: MS, MR, CL, CLR, ACK(1), ACK(2), NAK-EF, NAK-NR, 
NAK-NS, NAK-CD, REQ-MS, REQ-MR, REQ-CLR.

Flag FCS1Message 
(optional )(optional)Flag=7Ex 

Identification Standard info Non-standard info
(optional)

Flag Flag Flag Flag FCS1 Flag Flag Flag

Type of message Version number Manufacturer Parameters

Handshake frame

Figure 8 Handshake sessions
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Figure 9  ATM Cell format according to the ATM Forum
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VCI: Vi rtual Channel Identi fier
PT: Payload Type
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Figure 10 AAL5 format

PAD : complements the PDU up to  forming a mul tiple  integer o f 48 bytes
UU : al lows for transparent data transmission between AAL5 extremes
CPI: a ligns the PDU in  64 bits
LI: data size
CRC: G(x) = x3 2 + x2 6+ x2 3 + x2 2+ x1 6 + x1 2+ x11 + x1 0 + x8 +x 7+ x5 + x4  + x2+ x + 1 (Calcu lated for the enti re PDU)

User data CPI LI CRC

1 to 65,535 4 

ATM header

CS-PDU:

SAR-PDU:

PAD

BOM EOM

UU

1 2 0-47 

. . .
COM

PTI=xx0 PTI=xx0 PTI=  xx1

PT payloadpayload

1 

48 

bytes
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PT payloadPT

Figure 11 PPP encapsulation
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PPP packet

Padding
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bit

Encapsulated Protocol

Protocol: 0001h - Padding, 

C023h - PAP,

Flag: 7Eh

C223h - CHAP

0021h - IP,
 C021h - LCP

Address: FFh
Control: 03h

PPP PacketHDLC Frame Structure 
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Figure 12 PPP Sessions
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LCP Option Purpose

Maximum-Receive-Unit Maximum size of the packet that can be received
Authentication-Protocol Authentication protocol to be used
Quality Protocol Quality monitoring protocol to be used
Magic-Number To detect looped-back links and other anomalies
Protocol-Field-Compression Compression of the PPP Protocol field
Address-and-Control-Field-Compression Compression of the Data Link Layer Address and Control fields

 

IPCP Option Purpose

IP-Compression-Protocol Van Jacobson TCP/IP header compression to save bandwidth
IP-Address Specify or request IP address to be used by the initiator

Init iator
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Figure 13  IP Header

Version Type of service Tota l lengthIHL

Identi fication Flags Fragment offset

Time to  l ive Protocol Header Checksum

Source Address

Destination  Address

Options (+padding)

Data (variable  size)

bit 0 3116

20 bytes

Figure 14 TCP and UDP headers

Destination Port

Sequence number

Options (+padding)

Data (variable size)

bit 0 3116

Source Port

Acknowledgement number

Offset Resrvd U A P RS F Window

Checksum Urgent pointer

IP Header

Destination Port

Data (variab le size)

bit 0 3116

Source Port

Checksum Urgent pointer

IP Header

Protocol Port TCP/UDP Description

echo 7 TCP + UDP Echo protocol
discard 9 TCP + UDP Discard protocol
daytime 13 TCP + UDP Daytime protocol
qotd 17 TCP + UDP Quote of the day Protocol
ftp-data 20 TCP File transfer protocol (default data port)
ftp 21 TCP File transfer protocol (control)
ssh 22 TCP Secure shell
telnet 23 TCP Telnet protocol
smtp 25 TCP Simple mail transfer protocol
time 37 TCP + UDP Time protocol
whois 43 TCP Whois protocol
dns 53 TCP + UDP Domain name system protocol
tftp 69 UDP Trivial file transfer protocol
gopher 70 TCP Gopher protocol
finger 79 TCP Finger user information protocol
http 80 TCP Hypertext transfer protocol (world wide web)
pop3 110 TCP Post office protocol version 3
nntp 119 TCP Network news transfer protocol
ntp 123 UDP Network time protocol
imap 143 TCP Internet message access protocol
snmp 161 UDP Simple network management protocol
bgp 179 TCP Border gateway protocol
https 443 TCP Hypertext transfer protocol over secure sockets layer
r ip 521 UD Routing information protocol

Figure 15  Application protocols
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Acronyms

AAL ATM Adaption Layer LI Length Indicator

ACK Acknow ledge LLC Logical Link Control

ADSL Asymmetr ic D igital Subscriber Line MAC Media Access Control
AEX A(S) extension byte; byte inserted in the 

transmitted ADSL frame structure
NAT Network Address Translation

ASx Any one of the simplex bearer channels (0 -3) NSP Network Service Provider
ATM Asynchronous Transfer Mode OSPF Open Shortest Path First

ATU-C ADSL Termination Unit Central PAD Padding 
ATU-R ADSL Termination Unit - Remote PAP Password Authentication Protocol

BGP Border Gateway Protocol PAT Port Address Translation
BOM Begin of message PDH Plesiochronous Digital Hierarchy

CHAP Challenge Handshake Authentication Protocol PDU Protocol Data Unit
COM Continuation of Message POTS Plain Old Telephone Service

CPI Common Part Indicator PPP Point to Point Protocol
CRC Cyclic Redundancy Check PT Payload Type

DMM Digital Multi-Meter PVC Permanent Virtual Circuit
DSLAM Digital Subscriber Line Access Multiplexer RADSL Rate Adaptive Digital Subscriber Line

EOM End of Message SAP Service Access Point
FCS Frame Check Sequence SAR Segmentation and Reassembly

FEC Forward Error Correction SDH Synchronous Digital Hierarchy
FR Frame Relay SDSL Symmetr ic Digital Subscriber Line

FTP File Transfer Protocol SHDSL Symmetric High Bit rate Digital subscriber Line
HDSL High bit rate Digital Subscriber Line SMTP Simple Mail Transfer Protocol

HEC Header Error Control SNMP Simple Network Management Protocol
HTTP Hypertext Transfer Protocol STF Start Field

ICMP Internet Control Message Protocol TCP Transmission Control Protocol
IP Internet Protocol TDR Time Domain Reflectometer

ISDN Integrated Services Digital Network UDP Universal Datagram Protocol
ISP Internet Service Provider UU User-to-User indication

L2TP Layer 2 Tunnelling Protocol VCI Virtual Channel Identifier
LCP Link Control Protocol VPI Virtual Path Identifier

LEX L(S) Extension byte; byte inserted in the 
transmitted frame structure
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