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Foreword
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1 Scope

The present document describes a transmission technique called High bit-rate Digital Subscriber Line (HDSL), asa
means for the transportation of several types of applications. The present document defines the requirements for the
individual HDSL transmission system, the transmission performance, the HDSL maintenance requirements and
procedures and the mapping of information from the dedicated applications.

Anindividual HDSL transceiver system is atwo wire bi-directional transceiver for metallic wires using the echo
cancellation method. Three systems may be utilized, one transporting a bit rate of 784 kbit/s over each of three pairs
used in parallel, a second with an increased bit rate of 1 168 kbit/s and two pairsin parallel only and a third with amore
increased bit rate of 2 320 kbit/s on one pair only.

The line codes of systems specified in the present document are 2B1Q (2 Binary 1 Quaternary) and CAP (Carrierless
Amplitude Phase modulation). Systems using a CAP line code are covered in annex B. Annex C summarizes the
Committee T1 recommendation for the frame structure of 1 544 khit/s applications. Only one of the line codes has to be
realized in atransmission system.

The present document defines the common circuitry for combining and controlling one, two or three HDSL transceiver
systems, depending on the bit rate of the transceiver system used, for the support of applications with a2 048 kbit/s
hierarchy. The common circuitry and the necessary number of HDSL transceiver systems form the HDSL core, whichis
independent from the different applications defined in the present document.

The applications of HDSL are determined by the functionality of the mapping and interface part, some of which are
defined as follows:

- |ISDN primary rate access digital section in accordance with ETS 300 233 [1];

- ONP leased line access D2048U based on ETS 300 246 [2] and ETS 300 247 [3];
- ONP leased line access D2048S based on ETS 300 418 [4] and ETS 300 419 [5];
- 2 Mbit/s access to the Synchronous Digital Hierarchy (SDH) viaa TU-12.

The HDSL core may be used for applications that are not restrictive to the access portion of the network but thisis
outside the scope of the present document.

NOTE: If further applications are identified in future the present document may be enhanced to define the
relevant interface and mapping requirements as far as these do not violate the specification of the HDSL
core.

Specia applications of the HDSL core or part of the HDSL core can be;

- fractional installation, which provides reduced access capability only by a reduced number of HDSL
transceivers, to cater for an inexpensive system if the total capacity of 30 x 64 kbit/sis not needed,;

- partia operation, which isthe persistent operation of the operable HDSL transceiver systems when others
become inoperable;

- fractional payload, e.g. Hy-channel.

The bit-rate at the application interface will also be 2 048 khit/s in these applications, but not all thetime slotsin the
ITU-T Recommendation G.704 [32] frame may be used, or there may be network specific interfaces used for these
applications, the definition of which is outside the scope of the present document.

The present document does not specify all the requirements for the implementation of NTU, LTU or REG. It serves
only to describe the functionality needed.
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2 References
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3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

2B1Q
AlS
BER
BERTS
BT
CAP
CRC
DC
DLL
EMC
eoc
HDSL
HOH
ISDN-BA
ISDN-PRA
IuT
LCL
LFA
LOS
Isb
LTU
msb
MTIE
NEXT
NNI
NTU
o&M
ONP
ppm
PRBS
PSD
PSL
REG
REG-C
REG-R
rms
SDH
TMN
TS
TU-12
ul

UNI
uTC
VC-12

2 Binary 1 Quaternary (line code)
Alarm Indication Signal

Bit Error Ratio

Bit Error Ratio Test Set

Bridged Tap (an unterminated twisted pair section bridged across the line)

Carrierless Amplitude Phase modulation
Cyclic Redundancy Check

Direct Current

Digital Local Line

ElectroMagnetic Compatibility
embedded operations channel

High bit rate Digital Subscriber Line
HDSL OverHead

Integrated Services Digital Network Basic Access
Integrated Services Digital Network Primary Rate Access
Implementation Under Test
Longitudinal Conversion Loss

Loss of Frame Alignment

Loss of Signal

least significant bit

Line Termination Unit

most significant bit

Maximum Time Interval Error

Near End crosstalk

Network Node Interface

Network Termination Unit

Operation and Maintenance

Open Network Provision

parts per million

Pseudo-Random Bit Sequence

Power Spectral Density

Power Sum Loss

REGenerator

NTU side of the regenerator

LTU side of the regenerator

root mean sguare

Synchronous Digital Hierarchy
Telecommunications Management Network
Time dot

Tributary Unit-12

Unit Interval

User Network Interface

Unable To Comply

Virtual Container-12
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4 Reference configuration and functional description

An access digital section which uses HDSL technology can be considered as a number of functional blocks,

(seefigure 1). Depending upon the HDSL transceiver (H) transmission rate, afully equipped HDSL core consists of one
2 320 khit/s, two 1 168 kbit/s or three 784 kbit/s HDSL transceiver pairs connected by Digital Local Lines (DLLS)
(which are linked by some common circuitry (C). The HDSL core is application independent. Operation with a non-
fully equipped HDSL core is also permitted.

If enhanced transmission range is required the HDSL core may contain optional regenerators (REGs). The overall
insertion loss of the HDSL core with regenerator shall be less than 1,8 timesthe value Y of the non-regenerated HDSL
core. The regenerator may beinserted at any convenient intermediate point in the HDSL core with the limitation that
the insertion loss of each part-DLL shall be lessthan 0,9 times Y. In addition there may be further restrictionsin line

length due to power feeding.

An application is defined by the interface (I) and mapping & maintenance (M) functionalities.

The functionalities at the exchange side constitute the Line Termination Unit (LTU) and act as master to the (dave)
customer side functionalities, which collectively form the Network Termination Unit (NTU) and the REGs where

applicable.
- Access Digital Section >
HDSL Core
< '
Application : . Application
Interface . D L L D L L . Interface
' H REG H '
Customer side , e annny I .
: U S-S i :
! et (AR ; Foemes !
[ ] - [ ] [ ] 1
- > NOTE - >

NTU
(Network Termination Unit)

LTU
(Line Termination Unit)

Description of functional blocks:

H = HDSL transceiver
REG = Regenerator

C = Common circuitry
| = Interface

DLL = Digital Local Line
M = Mapping

NOTE: A fully equipped HDSL core consists of one, two or three H, REG and DLL combinations depending on

HDSL transceiver data transmission rate. REGs are optional.

Figure 1: Access digital section employing HDSL technology (simplified configuration)
Throughout the present document,