
Getting the most out of the transport nenvork
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Unlock the real potential of SDH

An SDH trarusport netuzrk can deliuer real benefits.

It allows )/0u t0 prouide aduanced, high-quality end-user

seruices quickly arud fficierutly; it supports dynamic

reconf.guration of transmission resources in a multi-
seruice network; and it helps you to maximise the

productiuity of your operational personnel, reducing your

field engineering commitment.

SDH can do all of this. But it can only do so, with the

right mdndgement systems.

The Synchronous Digital Hierarchy (SDH)
standards for transport networks are creating a new
era in transport network evolution. Until SDH,
transmission systems were basically passive systems:

their functions were defined in hardware. Changes

to the transmission network meant physical changes

to hardware and cabling.
\With SDH, most of the functions of the

transport network are software-controlled. And the
transport network itself is immensely more
flexible and powerful than before ÅÅ

But how do you harness that power and
flexibiliry? Although the basic transmission
standards of SDH have been well defined,
standardization of management issues and systems is

still a long way away. And yet it is the management
system that is the real key to exploiting the benefits
of an SDH network.

THT, sRAINS BEHIND THE NET\TORK

control ofthe total configuration of
your nenvork: letting you re-plan

and re-configure the ne[work as

traffic patterns change. \7ith the

Management and control systems are the real

brains behind the SDH network. They are what
enable the provision ofhigh-qualiry services 

- 
such

as leased lines 
- 

quickly and at the right price for
your end-user customers. They can also provide
you with audited quality measuremenl5 

- 
5e fi21

you can guarantee service quality to your most
valuable customers.

Management systems also put you in

-l
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right management systems, you can run your
transport network as a bearer infrastructure for a

multitude of other neworks and services 
- 

always
with accurate control over traffic priorities, routings
and billing data.

And without management, how could you keep
the network running at peak efficienry? How could
you spot faults and traffic disturbances, and put
them right before your customers notice?

Finally, how do you make the best use of your
skilled personnel? SDH expertise is in short supply

- 
without the best centralized managemenr

systems to help them, your own network
management staffwill spend too much of their time
putting out fires, and too little time managing the
network.

Hov Do You MANAGE?

Ericssont SDH management sysrems, part of
ETNA - the Ericsson Tiansport Network
fuchitecture - give you the tools to achieve all
these aims, and more.

Our network management systems are unique, in
that they have been developed alongside the
network systems they manage 

- 
nor added on later,

as an after-thought.
The result? A range of management solutions

that can be precisely tailored to your needs. Small
and simple when your nerwork is small and simple;
and growing to large, sophisticated systems when
your network becomes large and sophisticated.

These are systems with a future. lWeve thought
of all the problems you need to solve when your
SDH network is first established. But we haven't
stopped there. Our managemenr solutions address
your future requirements too. Such as managing
multi-vendor SDH networks. Handling growth,
and handling new services such as broadband and
multimedia communications.

And linking together with your orher systems, to
provide painless automation of your complete
business processes.

All in all, we don't think you ll be able to manage
without our systems.
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comprehensiue configuratio n and fau b mandgernent

for SDH networh equipment. Usualfi installed on a

portable PC, it prouidcs an interface for feld
engineers to initialize and configure equipment

when it is frst installed, and to mahe adjustments

and reconf.gurations as necessltul.
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A management strate gy that delivers the goods

- at every stage of nerwork developmenr

A job is always easieruf lou haue the right tools to do

it. That's why Eriasonls SDH mdndgement systems

come in a range of shapes and sizes 
- 

so that the

systems you use are always appropriate for the

applications, and tlte nerutorks, you want to run.

Euen better Ericssonls mdnagement systems dre

modular and upgradable: you cdn stdrt small, and

finish up big, uithout losing any ofyour inuestmeruts

along the way.

Ericssont SDH management systems come in a
variety ofsizes and configurations: from a single
terminal to manage a single network elemenr,
through sub-network management systems, right
up to national-scale management systems that give
you an overview of the complete network
operation.

Each system serves specific needs 
- 

and you
can combine different systems ro serve the needs
of your specific network situation. It might not
be appropriate to manage the configuration of
every small multiplexer or access node in your
network from a single, centralized system 

- 
so

with Ericssont management architecture, you can
devolve those functions to small, manageable sub-
networks. And still take over from a central
network management system if necessary.

Equally, you might
be misguided to invest
in a full-function
network management
system, when all you
have to manage is a
handful ofcross-
connects and
multiplexers. \With

Ericsson, you dont
have to. You can buy
the functionaliry you
need in a relatively
lnexDenslve e

your network grows to need it.
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The Remote Operations Terminal (ROT) has the

same functions as the LOT, but is centralQ located.

The ROT can log in to seueral network elements,

handling them one at a time for functions suclt as

conf.guratian andfaub managenlent. The ROT
application can also be run on a windnw in an

element or networh mdnagement worhstation.

SrBp-sv-srpp MANAGEMENT EVoLUTIoN

Ericsson has four levels of SDH management
system, each suited to particular needs, or
particular stages of network evolution:

Local Operations Terminal (LOT) This is a single
terminal, to manage a single nefivork element. It
is used on-site, to initialize and configure a

network element when it is first installed, and by
field engineers to make adjustments and
reconfigurations as necessary. Typically, the LOT
might be installed on a portable PC terminal,
which is moved around from one network element
to another.

O.-*,..-*,

Remote Operations Terminal (ROT) This has the

same functions as the LOI but it is centrally
located. The ROT can communicate with network
elements via the ECC (Embedded Control
Channel) in an SDH signal, and can be run in a
window on an element or network management
system.

FacilityManagement System - Element Manager
(FMAS-EM) This is a centralized application,
which manages a group of network elements of the

same type, at a relatively low cost. FMAS-EM
systems run on PC or UNIX platforms, and can

manage from a handful to several hundred network
elements, depending on their size and configuration.I

1

,1

I

i

I

I
(

6



Ericssonls SDH management and control systems work at all leuels of the management hierarchy. Local or remote terminals control
single network elements; FMAS-EM systemr czntrll multiple elements of a single type; and at the top, FMAS-NM can integrate the
control of the complete SDH network, prouiding interfacu to other uendori equipment and md.ndg€ment slstems as necessdr!,

FMAS-NM can also connect to your existing busines or seruice md.rutgement s!§tems, to prouide increased automatirn throughout
your business processes.

TMN 'Q' interfaces to business/
service management systems

FMAS.NM
Network

Management
Level

FMAS-EM FMAS-EMOther
vendor's
system

In some cases, they can be used for end-to-end
service provision within local and regional sub-
networls 

- 
or across a complete national network,

while the network is growing towards its full size

and scope.

Facility Management System 
- 

Network Manager
(FMAS-NM) FMAS-NM provides centralized
management for the entire SDH network, with the
possibiliry also to manage multi-vendor network
elements via TMN Q interfaces. In a large, fully-
developed SDH network, FMAS-NM controls end-
to-end service provision, and can completely take
over this application from FMAS-EM systems.
FMAS-EM systems can be accessed via a graphical

Element
Management

Level

ffiffi
LOT/ROT Network

Element
Level

user interåce from FMAS-NM. In this way, they
can act as 'gateways' between FMAS-NM and the
network elements.

FMAS-NM is a member of Ericssonb TMOS
(Glecommunications Management and Operations
Support) åmily of network managemenr sysrems.
It implements industry standards in computing and
telecommunications, and uses modular and scalable
hardware and soffware. As a TMOS system, FMAS
can be integrated with other TMOS applications:
for instance systems for the management of PSTN
services, cellular networks, and in the future for
broadband service management. FMAS can also
provide standards-based interåces upwards to
operators' service and business management systems.

7



Turn your transport network into a business

One of the most exciting aspects of SDH is the

o?portunity it giues you to turn your trdnspzrt nefi,uork

into one of your primaryt sources of reuenue: supporting

the rueeds not just of priuate leased-line networkt but of
otlter network operdtors and seruice prouiders too.

Ericssonls SDH network mdndgement »tstems giue you

the edge in a fiercely competitiue enuironment.

Today, just about every telecom network operator
is taking a long, hard look at all aspects of its
operations. Deregulation, reregulation and
competition all sharpen the focus on the bottom
line. Every part ofthe business is assessed for cost-
effi ciency and effectiveness.

The transport nerwork is no exception. In the
past, transmission was simply a function within
telephone networks 

- 
sf gsu156, the network

couldnt function without it, but transmission had
no value in itself.

The arrival of private networks, and with them
leasedJine business, changed the way operators
looked at transmission. In most developed
countries, revenues from leased lines and other
non-telephony services are set to outstrip revenues

from telephone calls by the year 2000. The
transport network's role as a profit centre has

arrived.

MaxrvrsrNc THE PRoFIT
FROM THE TRANSPORT NET\TORK

A well-managed transport network can create

many new revenue-earning services. Leased-line
connections, for instance, can be set up or removed
in minutes, with just a few commands from an

FMAS-EM or FMAS-NM terminal. This is a vast

improvement from the days when it took weeks or
months to hard-wire every connection.

Service quality is an issue of critical importance
for many of todays leasedJine users: and itt an

area of special weakness when connections are

hard-wired within PDH networks. In an SDH

network, Ericsson's
management systems can

provide end-to-end
quality measurements on
any end-user service:

giving you the chance to
spot problems and solve

them before your
customers do; and the
opportunity to provide audited reports on service

qualiry.
Our management systems also give you full

control of the grade of service your customers
receive: from FMAS terminals you can specify
protection schemes to give your most important
customers guaranteed service 

- 
at a premium

price.

more and more operators will e the market
with niche service ofFerings.
networks were the first exam

telephone
in the near future,

network providers

All of these new
network capacity.

you the business. And Ericsson's SDH

TUB uur-rr-SERVICE
TRANSPORT NET\TORK

Itt not just your traditional leased-li

rs need transport
ability to provide that

telecoms service provision industry
As the
tS,

management systems will ensure you can do this.
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FMASi Sedion provi5ioning: Details

SelectedObje* MSr00154158

--;_l
,4n\ I

^l
,/t6\ Ä /r6\ Ä

^rtE_\
001s1 001s2 00133 00201 00158

J r l)

Rraoy ro MEET YouR BUSINESS
CHALLENGES

\7ith our topJevel network management system,
FMAS-NM, we have built in functions that
support key parts of any network operator's
business processes: such as service provision,
network configuration, and operation and
maintenance. These functions have been designed
to fit in with existing processes and support
systems; and they are continuously being refined
and improved.

\il/ith open interfaces to any managemenr sysrem
above, below or at the same level in the
management hierarchy, FMAS-NM is ideally
placed to become part of a much bigger machine.
A machine composed of collaborative systems
suppofting a complete business function. In this
scenario, FMAS-NM will receive orders from
above, and translate them into actions within the
network, completely automatically.

FMAS-NM giues you end-to-end control ouer the

prouision of infa*ruaure and seruices within the

SDH transport networh. You can set up sub-

networhs, implement routing rules, and define the

mubiplex structure of high-ord.er paths; and you can

also set up and remoue end-to-end leased-line seruices

for customers, on demand.

FMåS: Sedion Provisioning

File tdit Parameteri

ObJed Name 8tt Rate Prov, State

HSi00153142 5T11-16 In Service
H5:00155147 STF16 In Service
flS:08156148 STF16 In Service
HS:0815S149 STH-16 In Sgrvlcs
rls:0i154156 5TH-16 Ir Service

Olried Name: M5:001 5415q

Ffoh: 00000154:5TM-16i00

To: 00000158:5TM-15:00

Length (m): 100ö00

APPIY ' Reset
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Streamline your business processes

Ericsson's SDH mdndgement qlstems fit in with
dn)/ strdtegJ/ for SDH nettuork deployment,

always prouiding appropriate, economical

solutions. But it doesn't stop there: our q/stems

are ready to integrate with other network
mdndgement $ts tems, o tlt er u endo rs' e quipm ent,

and with your own administratiue systems for
seruice and business mAnagement.

The end resuh is a solution t/tat cdn dutomdte

dnd stredmline your total business processes.

A srRergcy FoR Top-Do\rN NET\roRKs . . .

If your SDH implementation plans start with your
backbone national and regional transport
networks, then FMAS-NM will provide a strong,
centralized network management system,
controlling the complete network configuration,

FMAS-EM systems allow you to con*ol sub-networks
composed of mubiple networh elements of the same type,

with comp lete confi guratio n, p erfo rmance and faub
management. In the early stages of network deuelopment,

they are a cost-ffictiue ahernatiue to afull FMAS-NM
system; and thel ffir a migration/integration snategt with
FMAS-NM systems wlten these are introduced,

fault and performance management from a central
point. Supplemented, if you wish, by FMAS-EM
systems for AXD 4/1 cross-connects, and AXD
2500 and 620 multiplexers.

This solution is fully standards-compliant, and
can be extended as your network gro*r, to interåce
with systems controlling the lower-order SDH
network elements in the local and access networks.

. . . A STRAIEGY FOR BOMOM-UP NET\7ORKS . . .

Ie on the other hand, youte focusing on local
networks, and building out STM-1 rings to serve
your demanding business customers, then we can
meet your needs with scalable FMAS-EM systems,
each dedicated to sub-networks small or large, and
providing full end-to-end management of the
configuration and performance of leased-line
servlces.

Later, as your backbone network takes shape,
you can consolidate the FMAS-EM systems into an
FMAS-NM system, that looks after both the
backbone and the local networks. This will give
you total flexibility: you can continue to manage
sub-networks from your FMAS-EM systems, or
migrate all activities functions to the central FMAS-
NM, with the FMAS-EM systems acting as
'gateways' to the network.

n
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FMAS-NM hts ))ou'zoonx in'on indiuidual network elentents, and

see blth the physical and logical structure ofllur networh graphically.

. A STRATEGY FOR EVERYTHING AT ONCE

Or, let's say you're aiming to build all the SDH
at once, in an overlay network. Here too,

has the appropriate management strategy:

using FMAS-EM systems to centralize
levels, until the network is large

enough to require of FMAS-NM to
bring together the ma of all the network
layers.

At every stage, you're never ity
you cant use, or making investments i, p",

off. Thanks to the step-by-step building
Ericssont SDH management systems, you
have just what you need.

RBaov FoR A MULTI-vENDoR
ENVIRONMENT

Most SDH networks will contain network
elements from at least two vendors. §7hile

functions such as alarm handling and åult
management can be handled from the individual
management systems for each vendort elements,

there are some areas 
- 

such as configuration
management 

- 
where a network-wide view will be

a big advantage.
In this case, FMAS-NM can become a powerful

solution for multi-vendor networks. Thanks to its
foundation on industry standards, such as TMN,
and its modular architecture that permits special

interfaces to outside systems to be built, FMAS-
NM can grow to take on configuration
management facilities across a multi-vendor SDH
network.

These multi-vendor advantages can be exploited
various ways. FMAS-NM can be extended to

all the elements in a multi-vendor transport
dvely, it can manage just the
elements, and pass informationEricsson

up via a
management system.

to a higher-level network
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Svsrprras rHAT GRo\r strrrH youR NETsToRK

'§7ith 
Ericsson's åmily of SDH management and control systems, you can build up a management structure

that provides the most efficient and economic solution at each stage in the build-up of your network. Here is a
simplified illustration of how the strategy works.

l. In the initial stages of SDH network deployment, only
a sntall uariety and number of networh elements will be

deployd (for iutance, large ross-connects and line systems

within the backbone networh). At this stage, §ystems can

be connolled by LOT/ROT systems, mouing to an FMAS-
EM system once tbe netuorh is established.

2. ,4s the networh grotus, a small FMAS-NM system is

installed, to manage the networh from a cennal point.
This FMAS-NM system is later enhanced by adding a linh
to the FMAS-EM 

- allowing the entire networh to be

controlhdfom a single, cental slsteru. At this point, the

networh is still limited to proaiding seruices in the

bacbbone networh. The next stage of deueloprnent will
extend SDH seruices out to the local networhs.

It
ll

ul#

[[l!""'.Ih.
E:IIHI

3. Later on, more networh element ty?es are addtd, as

the networh extends to prouide seruices at the local leuel.

Another Ericsson networh element is installed, together

with its FMAS-EM system. This FMAS-EM system is

initially used to contol sub-network configurations in
local STM-l ring netruorhs; though a communication
interface is also add.ed to the FMAS-NM rystem, for
centralized alarm handling and, ubimately, full connol
of the STM-l networh kyer.

The other new network element type comes fom a
dffirent uendor, with its own element mandgement
slstern. An interface (either using the TMN 'Q'
standard or a specialQ-deueloped interface module)
allows this element management rystem to report into
FMAS-NM,

Abo in this configuration, one of the original FMAS-
EM systems has ceased. to be a 'manned'system: all its

functionality has been migrated to the FMAS-NM
system, and the element m/zndger remains pure[t as a
'gateway' between FMAS-NM and the network
elements.

r3



ETNA: the complete transport network solution

Upgrading tlte transport network is a strategic imperatiu, fo,
long-term reaenue generation, and protection.

If a network cannot lffi, aduanced, high-quality, flexibh,
high-bandwidth seruices, then it will lose reaenue.

Coruuersely, networh operators u.tlto seize the opportunity to

bring rueut seruices to marhet ahead of their competitors caru

quickly establish a market-leading position.

SDH is the mechanis* fo, de liuering these seruices.

ETNA 
- 

the Ericsson Tlansport Network
Architecture 

- 
is a complete, integrated family of

SDH systems, all optimised to work together for
maximum efficiency and productivity.

There are three main equipment types: cross-

connect systems, synchronous add-drop and
terminal multiplexers, and management systems.

All of these systems have been designed from the
ground up: the result ofstrategic research and
development work at Ericsson centres in ten
countries. Their modular design simplifies both
hardware and software architectures, making for
highly versatile network elements.

Because Ericsson has undertaken so much core
development work in-house, the ETNA systems are

exceptionally well integrated: ETNA is not just a

ion of network elements, but a true SDH

ETNA c ble, flexible, standard-based
and intelligent taking you
srnoothly into the SDH era, a ng you to
support broadband and multim
Indeed, much of Ericssont development ofA
based broadband systems has taken place in parallel
with SDH systems, to ensure that ETNA will
provide the best possible transport infrastructure for
broadband services based on AIM.

And just as important, ETNA systems fit
seamlessly into the existing transmission
environment, increasing its capabilities and
maximising your returns on investment.

A urBRaRcHY FoR ALL LEVELS

OF THE TRANSPORT NET\rORK

ETNA systems cover all applications, at all levels

of the transport network hierarchy. High-capaciry
cross-connect and multiplexing systems handle
high-speed trunks at up to 2.5 Gbit/s at the
national and regional levels; at the local level, add-
drop multiplexers, wideband cross-connects and a
wide variety of other access systems provide end-
user connection to services.

AII this equipment, at every level in the network,
is managed by Ericsson's range of SDH
management systems. Local, regional and national
management systems can be installed, each

communicating with each other, and each able to
take over the functions of subordinate systems
whenever necessary.

At the top of the SDH management hierarchy is

FMAS-NM: the command centre for the whole of
the SDH network. FMAS-NM can manage all
ETNA network elements; and thanks to
standardized, open interfaces it can manage
network elements and element managers supplied

vendors too. FMAS-NM also provides
open upwards towards service and
business
opportunity to create

providing the
solutions that

automate all aspects

Processes.
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Synchronous Multiplexers

ffi *0 ,,0 ffi o*o *to ffi o*o .ro ffi *o ,uu-, ffi :';;ru'

TMOS: ÄN TNTTGRATED soLUTroN FoR TorAL

TELECO MMU NIC ATION NETV/ORK MAN AG E MENT

TMOS (Glecommunications
Management and Operations Support) is
Ericssont family of telecom network and
service management systems.

TMOS implements TMN standards
for network management, in order to
manage networks with mixed-vendor
equipment in a unified manner.

There are currently five main
application areas within TMOS. FMAS
is one: others are NMAS for
PSTN/ISDN management, SMAS for
Intelligent Networks, CMAS for cellular
networks, and BMAS for business
services such as Centrex and VPNs.

In TMOS systems, different functions
are represented by discrete 'building
blocks'. These can be combined in any way, ro
suit the needs of diflbrent rypes of network, or to
fill the gaps left by other management sysrems.

TMOS applications also share a common
hardware and software base. This means that
diflerent application sysrems can share the same
computing resources, the same core so{tware
functions, and the same object-oriented model of
the network.

Cross{onnects

ffi|
ffi rxoerr 

I

STM-16 (2.s Gbius)
STM-4 (620 Mblvs)
STM-'I (1ss Mbivs)

@@

All systems are easily adaptable to different
network management practices, and individual
operator needs and preferences.

Graphical user interfaces, on-line help
functions and user-defined menus, windows and
report structures are key features that help to
reduce operational costs and increase user
satisåction and productivity.

r5
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Ericssont 75,000 employees are active in more
than 100 countries. Their combined expertise in
switching, radio and networking makes Ericsson a

world leader in telecommunications.
Business Area Public Telecommunications

creates, markets and supplies advanced systems and
products for public telecommunications networks.

The successful AXE system for switching and
intelligent network applications has been installed
in more than 100 countries. Other important
product areas are transport network systems and
network management and operations systems.

Ericsson Telecom AB
5-126 25 Stockholm, Sweden
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