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1 
SYSTEM  OVERVIEW

1.1 General

The demand for new telephone connections as well as for 2 Mbps-services has been increasing steadily. Using the newest technologies in many cases the existing copper networks can provide the additional capacity. One of the technologies for transmission of 2 Mbps-services is:

1.1.1 HDSL: High-bit-rate Digital Subscriber Line

HDSL is a technology that will provide high-speed digital access on non-loaded telephone loop plant in a repeaterless subscriber loop network. The typical speed is 2 Mbps. HDSL enables high bandwidth to be delivered in both directions (full duplex).

HDSL characteristics:

· transmission over existing unconditioned twisted copper pairs

· full duplex rates of up to 2 Mbps

· repeaterless operation

· no pair selection required

· very low BER

· line code is 2B1Q

HDSL advantages:

· very fast and easy delivery of 2 Mbps-service to customer

· very cost-efficient

· easy to install

1.2 HDSL-Applications

A number of business applications require E1 or fractional E1 service which could be economically supplied by HDSL. This includes rapid growing market segments like video conferencing, LAN-to-LAN interconnection, mobile communication etc. A further possibility for HDSL-application is the provision of primary rate ISDN. Also the interconnection of private PABX via HDSL could be an interesting application. 

The demand for digital leased lines is growing rapidly and there is a market for sub-E1 lines to small and medium-sized businesses. A significant number of these applications will probably be implemented with HDSL.

In the near future, at least, the other major use for HDSL will be primary rate access (PRA) ISDN.

Together with pair-gain technology, HDSL can be a solution to economically increase the number of residential POTS-channels carried by each copper pair.



fig.1: HTU ISDN Application



fig.2: HTU High Speed Data Application



fig.3: HTU Mobile Networks Application

Summary:

· HDSL-lines can be provided very quickly

· no repeaters needed = improved transmission quality (data transmission)

· performance monitoring is standard for HDSL-system

· reduced amount of electronics in the circuit (compared to PCM30, fibre)

· HDSL-transmission is less sensitive to cable characteristics

· According to the ETSI-standard there are two versions of HDSL-systems:

· the 3-pair (6-wire) system with 784 kbps transmission speed for each pair

· the 2-pair (4-wire) system with 1.168 kbps transmission speed for each   pair

The ERICSSON AUSTRIA HTU System is a 2-pair (4-wire) system.

HTU-System Configuration

1.2.1 Overview

The HTU-system consists of the following parts:

· HTU/E =

Exchange Unit

· HTU =

Remote Unit

· HS BGTR = 

Subrack 19“

· HS BGTR/E = 

Subrack ETSI

· SVB3 = 

DC Power Supply Unit

optional:

· CPU card = 

NCS Controller Card

· NCS software = 
Network Control System NCS

The HTU/E is the exchange card of the system to be installed at the exchange site into the 19“ subrack type HS BGTR or the ETSI subrack type HS BGTR/E.

The HTU is the table-top remote unit for indoor mounting to be installed next to the subscriber premises.

The HS BGTR is the 19“ subrack with a capacity of 12 HTU/E cards.

The HS BGTR/E is the subrack in compliance with the ETSI standard with the capacity for 12 HTU/E cards.

The SVB 3 is the central power supply unit to be installed into the subrack. The subrack can house up to two power supply units for full power supply redundancy.

Optional there is also a AC power supply available. 

The optional CPU-card is a plug-in card for the subrack and is the hardware required to run the NCS (Network Control System) software for operation & maintenance of the HTU-system.

The NCS may be installed on any PC with the minimum configuration specified in 

Section III: NETWORK CONTROL SYSTEM

Please note: The PC required to run the NCS software is a component of the HTU system and therefore not included in any offer or delivery.



fig.4: HTU system principle diagram

HTU-System Specifications

1.2.2 Short description

The system HTU is a 2-pair (4-wire) HDSL based transmission system to operate 2 Mbps services via standard copper access network to provide high-speed access for telecommunication networks. It allows to have great flexibility in installation and operation because it is possible to use any standard copper cable without using repeaters for a maximum distance of 10 km (depending on the cable diameter. See also chapter Transmission parameters for the transmission range).

Based on a core of 2B1Q-coded transmission units, the HTU system provides different operation modes to give a maximum performance.

Further flexibility is provided because both the HTU/E exchange unit and the HTU remote unit may be configured as LT (line termination) or NT (network termination).

The basic operation modes for the HTU-system are:

· structured primary rate 2 Mbps-data transmission (time slots 0 up to 32)

· unstructured 2 Mbps-data transmission (transparent data stream).

Furthermore, the system HTU supports the distribution of a highly precise station clock within the central shelf for the synchronisation of the HTU/E central cards. This clock can be used for internal synchronisation as well as for external synchronisation. The external synchronisation is provided via the clock interface of the HTU remote unit.

The applications of HDSL are determined by functionality of mapping and interface according to ETSI:

· ISDN primary rate access digital section according to ETS 300 233

· ONP leased -line access D2048U based on ETS 300 246 and ETS 300 247

· ONP  leased-line access D2048S based on DE/BT-20221and DE/ET-2022

1.2.3 System performance

The ETSI specified line attenuation of the HTU system is 27 dB at 150 kHz and ETSI shaped noise. Our system has a 4 to 8dB margin depending on the different ETSI loops. This means that our system can bridge 31dB to 35dB cable attenuation  measured at 150kHz. For the transmission distances please see also „technical specifications“.

1.3 Line code 2B1Q

The shape of the digital signal to the system’s efficiency is related to:

a. The signal's spectrum on the line

b. Near End Cross-talk immunity

c. Near End Cross-talk

d. Digital Interference

According to 2B1Q coding, one signal output level corresponds to a pair of two successive input bits according to the following table.


First Bit 
Second Bit
Signal Level 2B1Q


1
0

+3


1
1

+1


0
1

-1


0
0

-3

fig.5: 2B1Q line code

1.4 Echo cancellation

Echo in transmission through a two-wire line is caused by:

· Line impedance variations at different frequencies

· Variations of conductor diameter

· Bridges taps

This phenomenon results in the reflection at the receiver, of a part of the transmitter signal. The echo cancellation technique used in the HTU is based on the detection and initial storage of each line reflection characteristics and their consequent usage during transmission for echo cancellation by the received signal.

This is carried out by Digital Signal Processors programmed to function as adaptive echo chancellors.

The basic diagram of the operation of an echo chancellor is shown in figure 6:




fig.6: Echo cancellation

1.5 Block diagrams

1.5.1 System block diagram

The 2 Mbps data stream is splitted into two data streams of 1.168 kbps each to be transmitted over the 2 copper pairs (4-wires). The HTU includes two 2B1Q transceivers, the multiplexer/demultiplexer and the codirectional G.703 interface towards the terminal equipment. The HTU controller takes care of control and supervision of the unit and provides the interface to the optional Network Control System NCS. (fig.7)




fig.7:  HTU system, block diagram

The HTU is mainly splitted in three function blocks:

CORE, MAPPING and INTERFACE (fig.8). 

The CORE and MAPPING block are responsible for the basic transmission functions. 

The INTERFACE block is responsible for the transmission of structured PCM30 data and for the communication with the CPU card.



fig.8:  HTU core block diagram

1.5.2 HTU-transmission unit 




fig.9a:  HTU block diagram




fig.9b: HTU block diagram

Technical Specifications

1.6 Standards

The HDSL transmission system HTU fulfils the following specifications:

ETSI HDSL specification:
ETR 152

Interface Specifications:
CCITT G.703



CCITT G.704

Safety standards:

EN41003



EN60950

Overvoltage protection:
CCITT K20



CCITT K.21

Electromagnetic compatibility: 
EN 50 082 - 1;Class A

Radio interference: 

EN 55 022 / 1988

1.7 Electrical characteristics

1.7.1 Subrack

DC-power supply:

Input-voltage range:

-36V to -72V positive pole grounded



The DC/DC-converter is protected against reversal of the 




power supply polarity

AC-power supply:

Input-voltage range:

155V to 255V

Input-frequency range:
47 Hz - 63 Hz

Output power

550W

Protection norm

EN60950

Power consumption:

HDSL card:

<8W

CPU card:

<3.5W

1.7.2 Desktop-unit

AC-power supply:

Input-voltage range:

220V -10%/ 230V +10%

Input-frequency range:
47 Hz - 53 Hz

Protection norm:

EN60950

DC-power supply:

Input-voltage range:

-20V to -72V positive pole grounded



The DC/DC-converter is protected against reversal of the 




power supply polarity

Power consumption:

Desktop unit:

<15W

Line interface

1.7.3 Interface parameters:

Code

2B1Q

Bit rate

2 x 1168kbps dualduplex

Transmission level

14dBm

Line impedance

135( 

1.7.4 Transmission performance

Transmission distance without ETSI noise:

( 0,4mm:

up to 3,7km

( 0,6mm:

up to 6km

( 0,8mm:

up to 8km

Transmission distance with ETSI noise:

( 0,4mm:

up to 3km

( 0,6mm:

up to 4,5km

( 0,8mm:

up to 7,5km

ETSI loops:

The HTU-transmission equipment is designed for the transmission on two non loaded cable pairs. It can bridge a line attenuation of at least 27 dB @ 150kHz (defined by ETSI). Our system has a 4 to 8dB margin depending on the different ETSI loops. This means that our system can bridge 31dB to 35dB cable attenuation  measured at 150kHz.

The upper edge of the transmission spectrum of the 2B1Q transceivers ends at 292kHz declining with 80dB/octave, the frequency range between 500kHz and 1MHz is not used any more. 

Regarding the cascading of cables with different diameters please refer to the following picture, which shows the 7 standardised ETSI loops as an example configuration. (fig.10)




fig.10:  ETSI loops

Electrical protection

Overvoltage protection:

The overvoltage protection at the subrack card is designed according to the CCITT recommendation K.21. In the desktop unit  the overvoltage protection is in accordance with CCITT K.20, K.21.

a to b 
peak voltage 2kV
10/700 and 1,2/50 µS

a, b to earth 
peak voltage 2kV
10/700 and 1,2/50 µS

Isolation resistance:

a, b to earth 
200M(  /  100VDC

1.8 2Mbps interface

The 2 Mbps interface of the HTU is in accordance with to CCITT G.703 Version 1 and can be configured to 120 SYMBOL 87 \f "Symbol" symmetrical or 75 SYMBOL 87 \f "Symbol" asymmetrical with jumper bridges.

Code

HDB3 / AMI

Bit rate

2048 kbps   SYMBOL 177 \f "Symbol" 50 ppm

Amplitude (sym. - 120 SYMBOL 87 \f "Symbol") peak
3 V   ± 10%

Amplitude (asym. - 75 SYMBOL 87 \f "Symbol") peak
2,37 V  ± 10%

Maximum allowed attenuation of an interface cable at 1 MHz:  0 to 6 dB

(6 dB equals about 300 m cable 2Y (St)Y 2*0.5/2.2)

1.8.1 Return loss (120 SYMBOL 87 \f "Symbol") :

to 
102 kHz
> 12 dB
to 
2048 kHz
> 18 dB
above
2048 kHz
> 14 dB

1.8.2 Transmission delay

The one way delay in the digital access section (reference points T / V3) is less than 1250µs.




fig.11:

Electrical protection

Overvoltage protection:

The overvoltage protection at the subrack card is designed according to the CCITT recommendation K.21. In the desktop unit  the overvoltage protection is in accordance with  CCITT K.20, K.21.

a to b 
peak voltage 2kV
10/700 and 1,2/50 µS

a, b to earth 
peak voltage 2kV
10/700 and 1,2/50 µS

1.9 Clock interface

The clock interface of the HTU is in accordance with to CCITT G.703 Version 1 and can be configured to 120 SYMBOL 87 \f "Symbol" symmetrical or 75 SYMBOL 87 \f "Symbol" asymmetrical with jumper bridges.

Code

HDB3 / AMI

Bit rate

2048 kbps   SYMBOL 177 \f "Symbol" 50 ppm

Amplitude (sym. - 120 SYMBOL 87 \f "Symbol") peak
3 V   ± 10%

Amplitude (asym. - 75 SYMBOL 87 \f "Symbol") peak
2,37 V  ± 10%

Maximum allowed attenuation of an interface cable at 1 MHz:  0 to 6 dB

(6 dB equals about 300 m cable 2Y (St)Y 2*0.5/2.2)

1.10 Maintenance interface

1.10.1 Alarm relays

For visual displaying of alarms one relay is available.

Contact power:

max. 30W / 50VA

Contact current:

max. 1,25A

Contact voltage:

max. 150V

1.10.2 NCS (Network Control System) 

The NCS is a general usable network management system with the capability to manage network elements (configuration and control).

Interface to the NCS PC:
RS232

Interface between the subracks:
RS485

1.11 Mechanical characteristics

1.11.1 Subrack

The dimensions of the 19“ subrack are:

Width:

483mm - 19“

Height:

266mm

Depth:

175,5mm

1.11.2 Desktop unit

The dimensions of the desktop unit are:

Width:

239mm

Height:

48mm

Depth:

215mm

1.12 Environmental characteristics

1.12.1 Operating conditions

The operation temperature range for the HTU is between -10(C and 50(C

The max. humidity is 85% non condensing.

1.12.2 Storage and transport conditions

Unless otherwise agreed, the equipment shall be supplied in the packing determined by the manufacturer.

The package is labelled with the necessary transport information.

As the equipment is designed for stationary use, the transport of the board assembly and the individual parts shall be performed in the stated transport packages only.

The HDSL equipment in the transport package may be transported by usual means of transport (car, railway, plane) at an ambient temperature ranging from -40°C to +70°C, a relative humidity of up to 98 % and a minimum air pressure of 23 kPa.

During transport, it is necessary to protect the packed equipment from rain, direct solar irradiation as well as from sudden changes in temperature.

The equipment can be stored without transport packing in closed rooms at an ambient temperature of 0° C to 50° C with a relative humidity of up to 85% non condensing.

The equipment can be stored in the transport packing in closed rooms at an ambient temperature of -20° C to 70° C with a relative humidity of up to 85 % condensing for a period of max. one year.

2 ABBREVIATIONS / TERMINOLOGY

AIS
Alarm Indication Signal

ALB
Analogue Loopback 

F1
Application (G.703) Interface

F2
Line Interface

G.703
CCITT G.703 Interface

G.704
CCITT G.704 frame structure and signalling like a PCM30

HDSL
High-Bit rate Digital Subscriber Line

HTU
HDSL - Transmit Unit

HTU/E
HTU configured for the exchange side (LTU)

HTU/R
HTU configured for the remote or customer side (NTU)

LED
Light Emitting Diode 

LTU
Line Termination Unit (HTU/E)

NCS
Network Control System

NTU
Network Termination Unit (HTU/R)

RLB
Remote Loopback
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