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4.1.1
3GPP Reference Model

A 3GPP System is made of the following components:

-
one or more Access Networks, using different types of access techniques (GSM, UTRA, DECT, PSTN, ISDN, ...) of which at least one is GSM BSS, UTRA; or LTE radio access network;

-
one or more Core Networks;

-
one or more Intelligent Node Networks, service logic and mobility management, (IN, GSM ...);

-
one or more transmission networks (PDH, SDH etc) in various topologies (point-to-point, ring, point‑to‑multipoint etc) and physical means (radio, fibre, copper, etc.).

The 3GPP system components have signalling mechanisms among them (DSS1, INAP, MAP, SS7, RSVP, etc.).

From the service perspective, the 3GPP system is defined to offer:

-
service support transparent to the location, access technique and core network, within the bearer capabilities available in one particular case;

-
user to terminal and user to network interface (MMI) irrespective of the entities supporting the services required (VHE);

-
multimedia capabilities.
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4.2
TMN

TMN (Telecommunications Management Network), as defined in [1], provides:

-
an architecture, made of OS (Operations Systems) and NEs (Network Elements), and the interfaces between them (Q, within one Operator Domain and X, between different Operators);

-
the methodology to define those interfaces;

-
other architectural tools such as LLA (Logical Layered Architecture) that help to further refine and define the Management Architecture of a given management area;

-
a number of generic and/or common management functions to be specialised/applied to various and specific TMN interfaces.

The PLMN Management Architecture is largely based on TMN, and will reuse those functions, methods and interfaces already defined (or being defined) that are suitable for the management needs of a PLMN. However, the new challenges of 3GPP Telecom Management may require the exploration and  incorporation of other concepts (other management paradigms widely accepted and deployed).
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6
Basic objectives for PLMN Management Physical Architecture

The management of a 3GPP system will put a lot of new requirements to the management systems compared to the second generation of Mobile telephony. Some of the challenging requirements affecting the physical architecture are:

-
To be capable of managing equipment supplied by different vendors.

-
To enable TM automation in a more cost efficient way - TM optimised for maximum efficiency and effectiveness.

-
To provide PLMN configuration capabilities that are flexible enough to allow rapid deployment of services.

-
To report events and reactions in a common way in order to allow remote control.

-
To allow interoperability between Network Operators/Service Providers for the exchange of management/charging information.

-
To be scaleable and applicable to both larger and small deployments.

-
Accessibility to information.

-
To profit from advances and standards in IT and datacom industry.

The second generation of mobile networks can - from a management point of view - be characterised as the era of vendor-dependent NE managers. The different OSs had very low interoperability with other systems and functional blocks could rarely be re-used. The Mobile Telecom Management Networks were far away from the TMN vision where one vendor's OS should be able to manage other vendors’ network elements.

PLMN Organisations  need cost-effective management solutions and better time to market focus. Interoperability, scalability and re-use are keywords for the new generation of management systems.

Many of the new requirements on the management of PLMNs can only be solved by defining and establishing a suitable physical architecture. Though it is not possible to standardise on one single TM physical architecture, it is evidently so that the success of a Telecom Management Network of a PLMN Organisation will heavily depend on critical physical architectural issues. The present document will identify those architectural critical issues.
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7.2
Architectural constraints

Large software systems, such as a network management system, are a capital investment that operators cannot afford to scrap every time its requirements change. Operators are seeking cost-effective solutions to their short-term needs. All these reality-related issues are vital constraints that should be addressed in the definition of the architecture.

The standardisation of 3GPP systems will bring new and different services that will add new demands on telecommunications management. Every PLMN organisation will include different functionality depending on the role-played and the equipment used by that entity. Regulation may force some of the roles that shall be taken. The need to link systems across corporate boundaries will be a consequence of this.

The rapid evolution of new services and technologies will also put requirements on the PLMN physical management architecture to accommodate market and technology trends. To future-proof investments and continuously be able to take advantage of new technologies are important constraints to the physical architecture.

A PLMN TMN should also adopt an architecture that will achieve scalability and extensibility of systems and networks so the TMN can grow as the services expand over time. To start with a small TMN and easily be able to expand the TMN after new requirements will be important issues for most PLMN operators.

The Telecom Management Network will be just one part of the overall business of a company. System management, general security issues and development strategies can be the target for company policies. System architectures and technology choices, as well as the availability of off-the-shelf commercial systems and software components that fulfil the requirements established in the present document, may be critical to an operator's implementation of the specified management architecture.
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7.3.1
Introduction

The new requirement on a 3GPP system TMN will imply a focus change from network element management towards management of information "information management". Network and service providers make use of different information in several different ways which also may vary from network to network and from time to time. Basic information such as alarms is of course essential information for localising faults but may also be the key information to be able to set up a service with a service level agreement.

Numerous different interfaces can be identified in a PLMN network in the areas of network element management, network management and service management. The most important and complex of these interfaces will be standardised but many interfaces of less importance are unlikely to be fully standardised and will be up to the individual operator and vendor to develop. To adopt mainstream computing technologies, re-use widely used protocols, standards and an open system architecture will be essential to secure interworking between all physical entities in a PLMN.

Low-cost and general access to management systems information will be needed. Obviously this is the critical issue and challenging task in the heterogeneous, distributed and complex network of a PLMN.
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7.3.2
Interfaces

A PLMN will consist of many different types of components based on different types of technologies. There will be access-, core-, transmission- and service node networks and many of the components have already been the targets for Telecom Management standardisation at different levels. Many of these standards will be reused and the management domain of a PLMN will thereby consist of many TMNs. The architecture of PLMN TMNs should support distributed TMNs and TMN-interworking on peer-to-peer basis.

The Telecom Management Architecture can vary greatly in scope and detail, because of scale of operation and that different organisations may take different roles in a PLMN (see clause 5). The architecture of  PLMN TMNs should provide a high degree of flexibility to meet the various topological conditions as the physical distribution and the number of NEs. Flexibility is also required to allow high degree of centralisation of personnel and the administrative practices as well as allowing dispersion to administrative domains. The 3GPP Telecom Management architecture should be such that the NEs will operate in the same way, independently of the OS architecture.

Figure 7.3.2.1 illustrates the basic domains in a 3GPP system (identified in 3GPP Technical Specifications [12], [13]), related management functional areas and introduces Interface-N (Itf-N).


[image: image1.emf]OSF Core Network Basic Entities Domain OSF

User 

Equipment 

Domain

OSF

Access 

Network 

Domain

OSF

Core Network 

Service 

Specific 

Entities

Common 

CN Domain

CS

Domain

Itf-N

NE

Management

EPC PS

Domain

GPRS PS

Domain

OSF for Network Management and 

Service Management


Figure 7.3.2.1: Overview of 3GPP Telecom Management Domains and Itf-N

Itf-N between the NE OSFs and NM/SM OSFs could be used by the network- and service management systems to transfer management messages, notifications and service management requests via the NE OSF to the Network Elements (NEs).

This interface shall be open and the information models standardised.

Telecom management interfaces may be considered from two perspectives:

1)
the management information model;

2)
the management information exchange.

The management information models will be standardised in other 3GPP documents but the management information exchange will be further described in this architectural standard.

The management task will vary greatly between different network elements in a PLMN. Some NEs are of high complexity e.g. a RNC, while others such as border gateways is of less complexity. Different application protocols can be chosen to best suit the management requirements of the different Network Elements and the technology used.

Application protocols can be categorised out of many capabilities as:

-
Functionality;

-
Implementation complexity;

-
Processor requirements;

-
Cost efficiency;

-
Market acceptance, availability of "off the shelf commercial systems and software".

For each Telecom Management interface that will be standardised by 3GPP at least one of the accepted protocols will be recommended. Accepted application protocols (e.g. SNMP, CORBA IIOP) are defined in TS 32.101 [2], annex A.

Figure 7.3.2.2 below illustrates the basic domains in a 3GPP system (identified in 3GPP Technical Specifications [12], [13]), related management functional areas and introduces Interface-P (Itf-P2P).
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Figure 7.3.2.2: Overview of 3GPP Telecom Management Domains and Itf-P2P

Itf-P2P between two NE OSFs (or NE Management as shown in the above figure) could be used to transfer network management information such as network configuration management information

The information model and the protocols used shall be those defined for Itf-P2P.  They are listed in Annex E of [2].
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7.3.4
Open systems approach

Even in the second generation of mobile radio networks the operators have to cope with heterogeneous environments in many different ways. No single vendor is likely to deliver all the management systems needed for a mobile operator.

The many different types of network elements, some with very high management complexitysuch  as an exchange and some less complex such as a repeater system, are generally supported with unique vendor specific management systems with very low interoperability. Duplicated TMN applications is another obvious reality of this generation of management systems. This will be further discussed under clause 9 (TMN Applications).

The  3GPP requirements call for open systems that can be supported by the marketplace, rather than being supported by a single (or limited) set of suppliers, due to the unique aspects of the design chosen. Open systems architectures are achieved by having the design focus on commonly used and widely supported interface standards. This should ensure costs and quality that are controlled by the forces of competition in the marketplace.

The open systems approach is a technical and business strategy to:

-
Choose commercially supported specifications and standards for selected system interfaces.

-
Build systems based on modular hardware and software design.

Selection of commercial specifications and standards in the Open systems approach should be based on:

-
Those adopted by industry consensus based standards bodies or de facto standards (those successful in the market place).

-
Market research that evaluates the short and long term availability of products. 

-
Trade-offs of performance.

-
Supportability and upgrade potential within defined cost constraint.

-
Allowance for continued access to technological innovation supported by many customers and a broad industrial base.
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9
TMN applications
Telecom management applications can be implemented in many different ways depending on constraints presented in previous clauses.  The TMN application - the operations systems component (OSC) -is the physical realization of one or more OSFs needed to support the operational processes. An up-to-date Operations System would be assembled from one or more OS components which expose standardized interfaces to allow for more flexible and agile OSs. 

To identify and specify the design criteria that will allow re-usable application components to be developed across multiple telecom business scenarios are important issues to fulfil the basic 3GPP Management requirement. "To minimise the costs of managing a PLMN such that it is a small component of the overall operating cost".

The implication of the top down approach in the standardising work of 3G is that consistent operational management processes are required irrespective of vendor equipment.

Generic and re-usable management applications are required to facilitate:

-
Reduced management application development costs.

-
Simplification of operational processes and associated reduction in costs.

-
Reduced time to deploy new services as management systems already exist.

-
Consistent representation of basic information.

The complexity and heterogeneous nature of a 3GPP system calls for easy integration (plug&play) of HW/SW.
9.1
Management function blocks
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9.3
IRP concept enabling TMN applications 

3GPP has developed the interface concept “Integration Reference Point” (IRP) to promote the wider adoption of standardized management interfaces in telecommunication networks. The concept is presented in TS32.150 [5]. These IRPs are provided by an IRPAgent and managed via an IRPManager. The IRPs are the prime enabler of flexibility in the design of management physical blocks (OSs).

In the context of management of Next Generation Networks the IRPAgent and IRPManager represents the provider reference point and respectively the consumer reference point, respectively. See figure 9.3.

The IRP concept may be mapped to all of the management physical blocks. The 3GPP PLMN Management Architecture will focus on those functions, methods and interfaces that the new challenges of 3GPP Telecom Management may require. The detailed and final standardization requirements will be targeted in other 32.*** series and 28.*** series of standards.
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Figure 9.3: IRPAgent and IRPManager using NGN principles
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13.4
Protocol selection

In many cases, more than one protocol suite will meet the requirements for the network element or TMN element under consideration. It is the approach for the 3GPP Telecom management standardisation to concentrate on protocol independent information models, allowing the mapping to several protocol suites. 

The rationale behind this is:

-
The blurring of Information and Telecommunication technologies in a 3GPP system, it is required to work on a more open approach (acknowledging the market status and foreseen evolutions).

-
The lifecycle of information flows is 10 to 20 years, while the protocols is 5 to 10 years.

-
The developments on automatic conversion allows for a more pragmatic and open approach.

The choice of the individual protocol from the recommended family will be left open to the vendors and operators. 

To provide the most efficient interface care should be taken to select the protocol suite that optimises the relationship between the total cost to implement that protocol suite, the functional attributes and the data communications channels that carry the information across the interface.
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A.1.9
Data Communication Network (DCN)

The DCN is a support service that provides the capability to establish paths for information flow between physical blocks in a management environment. The DCN may consist of a number of interconnected subnetworks of different types. The DCN may be a local path or a wide-area connection among distributed physical blocks. The DCN is technology-independent and may employ any single or combination of transmission technologies. 

In order for two or more physical blocks to exchange management information, they must be connected by a communications path and each element must support the same interface onto that communications path. 

Physical blocks communicate using a common communication mechanism which provides a set of Application Programming Interfaces (APIs) that include the services of the upper three protocol layers of the OSI Reference Model. Some of these API services expose the communications capabilities of the DCN and others expose common platform functions (e.g., Directory Services, Time Services, Security, etc.). Refer to ITU-T Recs Q.811 and Q.812 for specific interface protocols for information transfer through a DCN.
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Annex B (informative):
Overview of a 3GPP System

Figure B.1 presents an example of a 3GPP System, related management areas and introduces some management interfaces. 3GPP Service specific entities are not shown.
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Figure B.1: Overview of a 3GPP System, showing management interfaces and management areas

All the following interfaces are illustrated in figure B.1:

-
Itf-T between a terminal and a NE Manager. This interface will in some extent manage the 3GPP terminal and the USIM of the subscriber. Requirements of this interface are for further study.

-
Itf-B and Itf-R between UTRAN and a NE Manager.

-
Itf-G1 between GSM NSS and NE Manager.

-
Itf-G2 between GSM BSS and NE Manager. This interface is standardised in GSM 12-series specifications.

· Itf-G3 between GPRS NEs and a NE Manager.
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