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Summary

1.1 HDSL - High-bit-rate Digital Subscriber Line

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

1.2 HDSL characteristics:

· transmission over existing unconditioned twisted copper pairs

· fibre quality on copper wires

· full duplex rates of up to 2 Mbps

· ISDN primary rate connections

· repeater less operation

· no pair selection required

· very low BER

· line code is 2B1Q

1.3 Technology:

HDSL has been developed in the US to carry 784 Kbps full duplex on a single copper pair over a distance of around 3,5 km. This allows to carry a US T1 signal (1,5 Mbps) over two pairs. However, the European standard uses E1 signals (2 Mbps) and therefore there are two options for HDSL in Europe:

use of three pairs with 784 Kbps (US standard) for the 2 Mbps Euro​pean standard

use of two pairs with a higher bit rate of 1.168 Kbps per pair

The standard line code is usually 2B1Q but ETSI also accepted now the use of CAP (carrierless amplitude modulation) and both 2B1Q and CAP are approved as European standards. It will be decided by the market which code will prevail.

The Ericsson Austria HDSL system today is a two pair system with 2B1Q. 

1.4 General information on HDSL applications:

A number of business applications require E1 service, which could be economically supplied by HDSL. This includes rapidly growing market segments like video-conferencing, LAN-to-LAN interconnection, base sta​tions for mobile communication, etc. A further possibility for HDSL appli​cation is the provision of primary rate ISDN. Also the interconnection of private PABXs via HDSL could be an interesting application. 

HDSL is clearly meant for use in business and professional/semi-profes​sional applications and there will be a very limited use for pure residential applications.

World-wide, the demand for digital leased lines is growing rapidly and there is a market for E1 lines to small and medium-sized businesses.

A significant number of these applications will probably be implemented with HDSL, particularly in areas where copper networks exist and a very fast providing of service at reasonable cost is required. For green field applications fibre cables may be the first choice.

At least in the short term, the other major use of HDSL will be primary rate access (PRA) ISDN and in mobile networks.

1.4.1 General information on HDSL advantages:

· HDSL lines can be provided very quickly

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

· very cost efficient

· use of existing copper cable plants

· no repeaters needed = improved transmission quality (data transmis​sion)

· performance monitoring is the standard in HDSL systems

· reduces the number of electronics in the circuit (PCM30, fibre)

· HDSL transmission is less sensitive to cable characteristics

2 HTU - the 4-wire (two pair) solution

for an operating range of up to 10 km (depending on the cable diameter).

The transmission device HTU is part of the product family of Ericsson Austria (SEA)  2 Mbps transmission equipment. The HTU is a Line Termi​nating Equipment for 2 Mbps data via two twisted pairs (4-wire) local loop lines following the ETSI standard for 4 wire HDSL 2 Mbps transmission. The data terminal interface used is the G.703 interface. The HTU can be controlled and configured via the NCS (Network Control System).

The HTU has been designed for repeater less transmission of 2 Mbps according to the ETSI standards. It provides high speed subscriber access with fibre quality on existing copper cable plants.

The average local loop length:

in Europe is approx. 90 % less than 3 km

in the rest of the world is less than 4 km

Therefore there is no need to use expensive repeaters as required for PCM-30 installations.

For more detailed information please see chapter „Application areas for HTU“ and chapter „Competitive technologies“ in this marketing guide.

HTU Applications and Features

 Applications:
(
Highs peed (2 Mbps) Subscriber Access


(
Fully transparent connections


(
PRA (Primary Rate Access) for ISDN



including NT1 functionality


(
Interconnection of Local Exchanges


(
LAN to LAN connections


(
Linking Base Stations to Switches in 



Mobile Telephone Networks


(
Providing digital 2 Mbps connection to network for PABXs

 Features:
( 
fibre optic quality on copper wire


(
4-wire operation


(
For operation on ordinary copper wire


(
Makes complicated pair selection obsolete


(
Standard G.703 Interface


(
Unrepeated range up to 10 km


(
2B1Q line code according to ETSI


(
NT/LT functionality


(
Simple installation and maintenance

Marketing message

2.1 Brief Introduction

With HDSL systems it is possible to realise 2 Mbps transmission over copper wires with fibre quality. Approx. 90% of all subscribers are located within the distance of:

· less than 3 km in Europe

· less than 4 km in the rest of the world

Using HDSL systems means that it is not necessary to use repeaters. The result is lower costs and shorter lead times for new services. The HTU is a 2-pair (4-wire) system and, therefore, fits into the existing cable structures of operators (which is a much better solution than 3 pair sys​tems).

2.2 Market situation

Key information:
· 2Mbps transmission
More than 90% of the applications are 2Mbps E1 transmissions with G.703 interface.
The HTU complies fully to ETSI, which means we have a 2-pair solu​tion 
(2 x 1168kbps dual duplex) with 2B1Q line code

· Partial operation (= if one pair is missing limited service on the remain​ing pair is possible)
Today there are:
- No applications
- No terminal equipment available to handle partial operation.

ETSI does not specify any interface or terminal equipment which can handle the reduced transmission rate if one copper pair is defect. It is not specified  what happens if one pair of the two pairs is defect, i.e. how the connected exchanges should handle the reduced transmission rate. Most likely if a cable is defect both pairs are defect and to have partial opera​tion offers no advantage. 

· Fractional / n x 64 operation (= uses only a part of the full HDSL transmission capacity)
The n x 64 operation is only useful in a 2-wire-operation-mode, be​cause if more than 15 x 64kbps channels are to be transmitted, the 4-wire-operation-mode is necessary. With this mode, there is no advan​tage over a normal 2Mbps transmission.
The applications for n x 64 (and therefore maybe fractional) are very limited and can only be used in the area of data communication or data and voice (mixed application) communication. 
Today this corresponds to less than 10 % of the market and HDSL equipment including these functions will be more expensive than straight-forward 2 Mbps systems.
Most of the operators are using the 2 Mbps transmission path for more than 8 x 64 Kbps and the number of channels available is handled via the switching system.

· Multipoint operation 
- No applications
- No terminal equipment
- No specification

· Remote feeding
From the practical point of view, remote power feeding is not neces​sary because every device at the remote end which is connected to a 2Mbps system needs local power supply. Therefore local power sup​ply is available and the HTU remote unit (AC and DC voltage is possi​ble) can be supplied by the same source.
Also, some of the integrated circuits used in HDSL transmission sys​tems are still consuming a lot of power and remote feeding, which re​stricts distances. An exception could be the use of relatively high volt​ages, which again causes problems with regard to safety requirements and isolation in the local loop.
The next generation of transmission chips (end of 1995) will have re​duced power consumption and than it may be of interest to have re​mote power feeding depending on the market requirements.
So far we cannot see any real application. Furthermore there will be a price difference between the standard HDSL system and a remote powered system.

· Repeater
ETSI standards specify definitely HDSL as a repeaterless transmission technique. We think that more than 95% of the potential applications do not require any repeaters because they are within the normal transmission range of the HTU system. For longer transmission dis​tances you can use HTU with a back-to-back installation in a cable distribution building.

· TU12 / VC12
SDH interfaces are not specified by ETSI, because there is no interna​tional standard for such interfaces. It is not possible to offer an open solution. As soon as ETSI agrees on standards we will be able to in​clude this feature depending on market requirements and quantities.


Summary:

The HTU is a straightforward 2 Mbps HDSL transmission system, and it is our aim to offer a cost-efficient solution for the TOs with:

· reduced investment costs (compared to the actual solutions)

· reduced costs for installation

· reduced costs for maintenance

Applications for HTU

The HTU is an HDSL system for the provision of 2 Mbps subscriber access, providing fibre quality on copper wires. Today we can see three main application areas:

· business applications

· applications in telecom operator networks

· applications in residential areas

Business and „telecom“ applications are the target applications for HDSL. There will be also a limited use of residential and private network applica​tions.

Typical HTU application





fig. no 1, typical application

2.3 Applications for business customers:

HDSL transmission devices can be used for all business applications which require a 2Mbps / E1 transmission, because using existing copper cables is the easiest way to bridge the last few kilometres between the exchanges and the customers in the local loop. 

Another possibility for HDSL application is the provision of primary rate ISDN.

In many cases, the local exchange is located at a distance of some 1.5 to 3 km on the average from customer site. Approx. 90 %  of the subscribers are based within an area of 3 km from the local exchange.

Examples for business applications:

· Corporate networks

· PABX trunk line connections

· PABX interconnections e.g. MD110 - LIM (see fig. no 2)

· ISDN primary rate connections

· LAN interconnections

· 2Mbps leased lines 

· 2Mbps data services

· Video conferences

· SMO (small/medium office)

· SOHO (small office/home office)

The typical parameters for business applications are:

· copper cable diameter is usually 0.4 mm or 0.5 mm

· average distance between local exchange and customer is 2.5 km





fig. no 2, typical application

2.4 Applications in telecommunication networks:

Because of the fast development of cities, industrial areas, etc. it is often necessary to offer new services very quickly. HTU offers easy and fast connection e.g. remote subscriber multiplexers over existing copper wires to the exchanges.

In mobile networks the HTU can be used to connect radio base stations to base station controller.

Examples for telecom operator applications:


· High speed 2 Mbps subscriber access

· E1 connection between local exchange and some kind of remote sub​scriber multiplexers, such as a connection between AXE and RSS/ RSM/DiaMUX, etc.

· E1 connections between base station controller and base station in GSM and other mobile and cellular networks (booming market) 
(see fig. No. 3)

· DECT systems, RAS 1000 applications

· Data networks

The typical parameters for operator applications are:

· copper cable diameter is usually 0.5 mm or 0.6 mm

· average distance 3 km





Fig. no 3, typical application

2.5  Applications in residential areas:

Examples for residential applications:


· SOHO (Small Office and Home Office) applications for tele-worker  and professionals (e.g. broadcast reporters and journalists), medical centres, etc.

The typical parameters for operator applications are:

· copper cable diameter is usually 0.4 mm

· average distance 3.5 km

3 Competitive Technologies:

The applications mentioned above may be realised not only via modern HDSL transmission systems but also in many cases by old PCM-30 or modern fibre and radio systems. Of course the advantage of HDSL is that it can be implemented very fast using the existing copper plant.

And the price and delivery time will be the factor of success anyway.

3.1 Comparison to other transmission techniques

3.1.1 PCM-30:

PCM-30 transmission uses also 4 copper wires like HDSL, but it needs repeaters for the transmission. In our opinion, HTU has many advantages in handling, installation and pricing.

Typical PCM-30 application:





fig. no 4, PCM-30 transmission system

Requirements for PCM-30 installations (not required for HTU installa​tions)

· extensive administration and planning work

· digging to install repeater

· repeaters require some space to be placed

· cable splicing

· repeaters must be waterproof

· repeaters need pressurisation

· installation takes time (cost)

· remote power feeding is required

· HDB3 code is very sensitive (cross talk)

· cable selection is required
Comparing installation and handling

cable (PCM-30 can only use a limited number of wires which have to be in a special position in the cable) HDSL is a repeaterless transmission technique, so installation is much easier much 
faster and much cheaper, because no digging and difficult splicing work is required during the installation of the repeaters ( the installation procedure is shorter.No pair selection and cable conditioning is necessary with HDSL sys​tems. This means HDSL can use all wires in a ( the installation with HTU is more flexible.

· Because of the easier handling of HDSL the planning and administra​tion of new installations is more effective ( the planning procedure is shorter.

3.1.2 Fibre:

Fibre is an excellent way for digital high speed transmission (n x 2Mbps). But if you have to transmit 2 Mbps it is more efficient to use already exist​ing copper wires. For green field installations fibre will be used to serve highs peed applications. In urban and metropolitan areas, however, where we have existing copper plants, it is more cost-effective and much faster to install HTU systems on existing copper pairs than to do digging work to install new fibre cables.

It depends very much on the application whether fibre or HDSL will be the solution. Fibre and copper do not exclude each other - they will coexist (and even need each other). Fibre deployment is still (and will be) very slow compared to the installed base of copper pairs.

The conclusion therefore is, that the Access Network will not be uniform - it will be application-oriented and cost-oriented. The cost is a more and more important factor for TOs and they have to use the technology which for a certain application is the most cost-efficient.

Typical Fibre application:



 


fig. no 5, fibre transmission system

Comparing installation and handling

· Laying of new fibre cables is expensive and takes a very long time = slow reaction on new demand ( HTU offers you a very short installa​tion and planning procedure

3.1.3 Radio:

Radio link is a flexible transmission system, but it is economically used only in rural areas with low density. For urban areas with existing copper plants HDSL transmission systems are definitely more economical in terms of money to be invested and time needed to provide 2 Mbps serv​ices. The installation of the terminals on poles, etc. results in extensive planning and civil works.

Radio is a complementary solution and it depends on the application and the related costs. The TOs have to use the technology which for a certain application is the most cost efficient. If there is no cable network installed radio can be the most cost-efficient solution.

Typical Radio application:





fig. no 6, radio transmission system

Comparing installation and handling

· For the installation it is necessary to know the operation area (landscape, etc.) exactly, as it may be necessary to build poles for the installation. ( for HTU no special installation and planning procedure is required. 

· Free frequency bandwidth is required 

· Another aspect is the increasing opposition from environmentalists.

Product description

3.2 HTU-System Configuration

3.2.1 Overview

The HTU-system consists of the following parts:

· HTU-C
central side card for 19" subrack

· HTU-R
desktop unit

· Cobra-BGTR
19" subrack

· Cobra-SVB 3
DC power supply for 19" subrack
Optional:

· Cobra-BGTR/E
ETSI subrack

· Cobra-CPU
controller card for NCS

· Cobra-NCS
Network Control System, Windows based software to control, configure and 
 maintain HTU-C and HTU-R 

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

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

The Cobra-BGTR is the 19“ subrack with a capacity of 12 HTU-C cards.

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

The Cobra-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.

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

The NCS may be installed on any 386-PC.

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

3.2.2 Principal configuration of HTU




fig. no 7: HTU system principle diagram

HTU-System Specifications

The system HTU is a 2-pair (4-wire) HDSL based transmission system to provide 2 Mbps services via standard copper access network for high speed access to telecommunication networks. It offers great flexibility in installation and operation because it is possible to use any standard cop​per cable without using repeaters for a maximum distance of 10 km de​pending on the cable diameter. (See also "Technical data" [page 17] for the transmission range).

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

Further flexibility is provided because both the HTU-C exchange unit and the HTU-R 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).

· ISDN PRA connection (including NT functionality)

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

The applications of HDSL are determined by the functionality of mapping and interfaces 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

3.2.3 System performance

The ETSI specified line attenuation for HDSL systems is 27 dB at 150 kHz and ETSI shaped noise. Our system HTU has a 4 to 8dB margin de​pending on the different ETSI loops. This means that our system can bridge 31dB to 35dB cable attenuation measured at 150kHz and therefore the HTU can operate on much longer distances as defined by the stan​dard. For the transmission distances please see also „technical data“ [page 17].

Technical data

3.2.4 Standards

The HDSL transmission system HTU complies with the following specifi​cations:

ETSI HDSL specification:
ETR 152

Interface Specifications:
CCITT G.703



CCITT G.704

Safety standards:

EN41003



EN60950

Over voltage protection:
CCITT K20



CCITT K.21

Electromagnetic specifications: 
DE/EE4003



ETS 300-126

3.2.5 Power Supply

3.2.5.1 Subrack Cobra-BGTR

AC-power supply extern:

Input voltage range:

220V -10%/230V +10%



110V -10%/120V +10%

Input frequency range:
47Hz - 66Hz

Protection norm:

EN60950

DC-power supply Cobra-SVB 3:

Input-voltage range:

-36V to -72V positive pole grounded



The DC/DC-converter is protected 
against reversal of the power 
supply polarity

Power consumption:

HDSL card:

<8W

CPU card:

<3.5W

3.2.5.2 Desktop-unit HTU-R

AC-power supply:

Input-voltage range:

220V -10%/ 230V +10%



110V -10%/ 120V +10%

Input-frequency range:
47 Hz - 53 Hz

Protection norm:

EN60950

optional:

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

3.2.6 Line interface

Code

2B1Q

Bit rate

2 x 1168kbps dualduplex

Transmission level

14dBm

Line impedance

135( 

Typical transmission distances

( 0,4mm:
up to 3,7km

( 0,6mm:
up to 6km

( 0,8mm:
up to 8km

3.2.7 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 31 dB at 150kHz (the ETSI standard is 27 dB only!). Our system has a 4 to 8dB margin depending on the different ETSI loops compared to the defined standard. This means that our system can bridge 31dB to 35dB cable at​tenuation  measured at 150kHz and therefore the HTU can operate on much longer distances as defined by the standard.

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

3.2.8 2Mbps interface

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

Code

HDB3 / AMI

Bit rate

2048 kbps   SYMBOL 177 \f "Symbol" 50 ppm

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

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

3.2.9 Electrical protection

Over voltage protection:

The over voltage protection at the subrack card is designed according to the CCITT recommendation K.21. In the desktop unit  the over voltage 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

3.2.10 HTU system components

HTU-C
central side card for 19" subrack

HTU-R
desktop unit

Cobra-BGTR
19" subrack

Cobra-SVB 3
DC power supply for 19" subrack
Cobra-CPU
controller card for NCS

Cobra-NCS
Network Control System, Windows based software to control, configure and maintain 


HTU-C and HTU-R. 

3.2.11 Mechanical characteristic

3.2.11.1 Subrack Cobra-BGTR

The dimensions of the 19“ subrack are

Width:

483mm  (19“)

Height:

266mm

Depth:

175,5mm

3.2.11.2 HTU-R desktop

The dimensions of the desktop unit are

Width:

239mm

Height:

48mm

Depth:

215mm

3.2.12 Environmental characteristic

3.2.12.1 Operating conditions

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

The max. humidity is 85% non condensing.

3.2.12.2 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.

Network Control System  NCS

The Network Control System software NCS is a general-purpose network control system with the capability to manage network elements.

The configuration of a managed network is as follows (see fig. no 8):

A single network element consists of one HTU-C linked to one HTU-R. Cobra-BGTR, the 19" subrack, contains up to 12 HTU-C cards and one Cobra-CPU card.

The Cobra-CPU card is connected to a standard PC (serial interface) where the Cobra-NCS software is installed.

Up to 31 Cobra-BGTR can be interconnected via one Q2-bus on the Cobra-CPU card (standard 2-wire RS-485 bus) and managed by one PC (also called element manager) with the Cobra-NCS software installed. The configuration of up to 31 sub racks managed by one Cobra-NCS is also called cluster (one cluster = up to 31 Cobra-BGTR sub racks).

For each cluster you need one PC and one Cobra-NCS software. There​fore, the maximum number of HTU links to be controlled via one cluster is 372 (12 HTU-C cards can be plugged into one Cobra-BGTR). It is also possible to use modems to connect several clusters to one PC. Than you need one modem at the PC site and one modem for each cluster.





fig. no 8, HTU with NCS

The Cobra-CPU card provides the function of configuration and control of the central site HTU-C boards as well as the remote site HTU-R desk top units and the communication within the network element (via the Q2-bus).

The HTU-R is controlled by accessing the corresponding HTU-C card in the respective network element, and is using the Embedded Operation Channel (EOC) of the HTU system to control and monitor the remote unit.

The Cobra-NCS-software is running on any IBM-compatible PC. The PC is connected to the Cobra-CPU card of one Cobra-BGTR (any within one cluster) via a standard serial RS-232-interface. The PC can be connected directly to the Cobra-CPU card as well as from a remote site using any bit-transparent data-transmission service (e.g. dial-up modem).

Generally, each HTU-cluster will be managed by exactly one NCS-PC. Accessing one HTU-cluster with several PCs simultaneously is not pos​sible and suitable for this configuration. Only one PC can communicate with one cluster at the same time.

The number of PCs managing the overall HTU-network simultaneously is equal or less the number of  HTU-clusters in the overall HTU-network.

Furthermore, it is possible to manage the overall HTU-network with one single PC (using modems) because all data are handled (and stored) in​dividually by each Cobra-CPU card for each network element.

With the Cobra-NCS software you can handle:

· installation and configuration of each individual HTU link (consisting of HTU-C and HTU-R)

· installation and configuration of each network element

· installation and configuration of each cluster

· installation and configuration of the whole network

· fault location within HTU hardware and software

· fault location of defective lines

· operation status of lines and HTU hardware and software

· configuration scheme of the network including alarm status of each cluster

· configuration scheme of each cluster including alarm status of each network element

· configuration scheme of each network element including alarm status of each HTU link

Product positioning








The HTU is a straightforward 2 Mbps HDSL transmission system and our aim is to offer a very cost-efficient solution for the TOs to reduce their in​vestment costs (compared to the actual solutions) and at the same time also to reduce their costs for installation and maintenance.

The HTU is a system which allows the operator to provide 2 Mbps serv​ices to any place where a copper cable is already installed without addi​tional costs (e.g. for planning, installation of repeater, cable selection, etc.) and without losing time. The system can be installed quickly. There is practically no training needed for the TOs personal to install the system. HTU is a system simply to handle (plug & play).

The market for 2 Mbps transmission systems is growing very fast (70 % per year) and the maximum distance in 95 % of all applications is less than 3 km. Therefore the HTU fits very well into the market place.

The HTU is a 2-pair HDSL system and is therefore much easier to handle for the operator than the 3-pair solutions (3-pair systems are more ex​pensive and the use of one more copper further increases the investment for the operator).

Today, in some inquiries additional features like repeater, nx64, etc. are requested. However, the question is whether the customer really needs all these functions (we do not think so) and whether the customer is will​ing to pay for it a much higher price.

Summary

According to the requirements the reach for HDSL systems should be:

· 3,5 km on 0,4 mm cable

· 4,5 km on 0,5 mm cable

According to ITU the distances in the access network are as follows:

· 80 % less than 3,5 km

· 97 % less than 4,5 km

With the Cobra-HTU you can meet these requirements without requesting any repeater. Most of our competitors have systems with a shorter reach and therefore need repeaters to meet the demands. 

Repeaters are increasing the equipment costs and also the costs of instal​lation, maintenance and operation significantly.

The n x 64 feature is very specific for data communication applications which are in fact less than 10 % of all applications. (Is it worth to pay for 90 % of the applications much more for a system including this feature when you do not need it ??)

With the Cobra-HTU you have a very cost efficient system to satisfy 90 % of all applications.

It is necessary to discuss all these aspects with our customers to avoid overkill tender specifications. The price difference for systems with re​peater to our system without repeater satisfying the same request in terms of distance is significant (our system is at least  50 % cheaper). We have to compare apples with apples.

There are always features which are nice to have but which nobody really needs and the customer probably will decide in favour of the most eco​nomic solution only.

To meet more sophisticated requirements the HTU system is integrated into the DIAmuX.

4 Future/Availability








Currently we are also investing in a new project for a future 1-pair HT1 (HDSL system providing 2 Mbps over one twisted pair). Our intention is to have samples by the end of 3Q97 for field trials and volume production 4Q97.

If you need more details (or updated information) on the above mentioned projects please do not hesitate to contact us.

Your contact for more information

 e

   A. Trabesinger, J. Lindh, M. Boehm, S. Pabisch

   Marketing and Sales Support Office

   Multi-Service Access

   Ericsson Austria AG

   Pottendorfer Strasse 25 - 27
Telephone :
+43-1-81100-6632

   A-1121 Vienna, Austria
Telefax:
+43-1-81100-5381

http://www.sea.ericsson.se

Competitor analysis








Below you find a comparison between our Cobra-HTU and competitive products. Please note that all prices are per line (including central site and remote site equipment).

There are two different line codes used for HDSL: CAP or 2B1Q

2B1Q is more reliable, CAP causes problems with crosstalk and usually cannot reach the distance mentioned in the leaflets.

· Pair gain

Pair gain has two HDSL systems, one is called ELU/ERU, the second is called CAMPUS-E1.  

ELU/ERU:
short range, low price, remote power feeding, repeater, G.703 interface,


low quality product (we have test results)


Reach: 2,5km on 0,4mm and 3,4km on 0,5mm cable.


Attention: because of Jitters problems the offered transmission distance cannot be 
reached!!


Test result: 2,1km on 0,4mm and 2,9km on 0,5mm cable without repeater and 3,9km/ 
5,5km


with repeater (depending on the remote power feeding)


Price USD: app. 1.700,--, repeater price app. 1.200,-- 

Cobra-HTU: 
advantage: longer reach: 3,7km on 0,4mm and 5,5km on 0,5mm cable no repeater


this is no disadvantage because our Cobra-HTU can reach almost the same distance 



without the need of a repeater an the message is: We don’t need a repeater !


price comparison: to reach the distance of our Cobra-HTU you need the ELU/ERU 
system


plus one repeater = 2.900,-- USD !!

Campus-E1:
no remote power feeding, no repeater.


Reach: 2,8 km on 0,4 and 3,8 km on 0,5 mm cable. 


Attention: because of Jitters problems the offered transmission distance cannot 
be reached !! 


Test results: 2,4 km on 0,4/3,3 km on 0,5 mm cable 


Interfaces: V.35, G.703, X.21, RS-449/RS-422 


Price: app. 2.200,-- USD

Cobra-HTU:
advantage: longer reach: 3,7 km on 0,4 and 


5,5 km on 0,5 mm cable, cheaper


disadvantage: we have only G.703 interface. 

· GDC

GDC:
good quality product, we also have test results, short reach, high price. 


Reach: 2,8 km on 0,4 and 3,8 km on 0,5mm cable.


Price: app. 3.000,-- USD

Cobra-HTU:
advantage: longer reach: 3,7km on 0,4mm and 5,5km on 0,5mm cable, much cheaper

· ECI

ECI:
is very aggressive in pricing and got some of the European contracts last year. 


They are offering CAP and 2B1Q systems and they have quality problems with the CAP 



system. 


Reach: 2,8 km on 0,4 and 3,8 km on 0,5 mm cable with the 2B1Q system (shorter with


 the CAP system)


Price: 2.100,-- USD (sometimes also 1.600,-- USD !!) repeater available (price: 1.500,-- 


USD),  n x 64, Interfaces G.703 and V.35

Cobra-HTU:
advantage: longer reach: 3,7 km on 0,4 and 5,5 km on 0,5 mm cable


disadvantage: no V.35 interface; no repeater -  but this is not really a disadvantage, 


our Cobra-HTU can reach almost the same distance without the need of a repeater and


 the message is: we don’t need a repeater !!


price comparison: to reach the distance of our Cobra-HTU you need the HDSL system


plus one repeater = 3.100,-- USD if we take the 1.600,-- line price !!

· Alcatel

They have two products, a cheap, low reach and low quality product (not conform to ETSI standard) and the System 1512-PL which is fully ETSI compliant (only this one we compare).

System 1512-PL: 
Reach:  2,6 km on 0,4 and 3,5 km on 0,5 mm cable


Price: approx. 3.000,-- USD,  no repeater available

Cobra-HTU:
advantage: longer reach: 3,7 km on 0,4 and 5,5 km on 0,5 mm cable much cheaper

· Westell

Westell:
Is a CAP system with all the problems of a CAP system.


Reach acc. to the leaflet: 3,5 km on 0,4 mm (very theoretical figure for CAP systems, 


cannot be reached in the network, our customers told us that 2,7 km is the maximum). 


Price: 2.500,-- USD, Therefore a repeater is needed for longer distances.


repeater price:  approx. 2.300,-- USD 

Cobra-HTU:
advantage: longer reach: 3,7 km on 0,4 and 5,5 km on 0,5 mm cable


disadvantage:  only G.703 interface; no repeater -  but this is not really a disadvantage,


our Cobra-HTU can reach almost the same distance without the need of a repeater and 


the message is: we don’t need a repeater !!


price comparison: to reach the distance of our Cobra-HTU you need the HDSL system


plus one repeater = 4.800,-- USD !!

· RAD

RAD:
Very low quality, cannot reach offered distances by far!!


Reach: 2,5 km on 0,4 and 3,1 km on 0,5 mm cable


Price: 2.200,-- USD, repeater price: 1.200,-- USD

Cobra-HTU:
advantage: longer reach: 3,7 km on 0,4 and 5,5 km on 0,5 mm cable


disadvantage: no repeater -  but this is not really a disadvantage, our Cobra-HTU can


reach almost the same distance without the need of a repeater and the message is:


we don’t need a repeater !!

price comparison: to reach the distance of our Cobra-HTU you need the HDSL system


plus one repeater = 3.400,-- USD !!

· Schmid Telecom

Schmid Telecom:
Fully featured product with n x 64 and a variety of interfaces, CAP or 2B1Q system 
available 


Reach: 4 km on 0,4 and 6 km on 0,6 mm cable


Price:  3.300,-- USD (very expensive)

Cobra-HTU:
advantage: price


disadvantage: interfaces
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