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This paper is a proposal to 3GPP SA5 for introduction of the earlier presented IRP framework in document 32.101, based on version 1.1.3 (with Michael Truss’s changes accepted, not to confuse them with the new proposals produced herein by Ericsson). Only changed sections 7.x are shown here.

Please also note that the diagram in version 1.1.3, section 7.13, seems to be based on TOM 1.0. The new diagrams proposed here are based on TOM 1.1.

The diagram numbering also needs to be updated.

5.5 Integration Reference Points

5.5.1
General
The need to support and automate end-to-end processes clearly requires telecom management applications and systems to be interoperable. The technical enablers for achieving this interoperability are here referred to as Integration Reference Points (IRPs), reflecting their use for a Communications Provider in the following fields:

1. Accessing the network infrastructure 

2. Achieving interoperability between internal management applications and systems (within and between application areas)

3. Achieving interoperability with external management systems, corresponding to business relations with other Communications Providers

4. Providing access to customers (end-users)

5.5.2
Integration Levels

Virtually all types of telecom/datacom networks comprise many different technologies purchased from several different vendors. This implies that the corresponding management solution need to be built by integrating product-specific applications from different vendors with a number of generic applications that each provide some aspect of multi-vendor and/or multi-technology support. A complete management solution is thus composed of several independent applications.

The following levels of integration are defined:

· Screen Integration: Each application provides its own specific graphical user interface (GUI) that need to be accessible from a single, unified screen (a common desktop). A seamless integration between the various GUIs is then required.

· Application Integration: Applications need to interwork, on a machine-machine basis, in order to automate various end-to-end processes of a communication provider. 

A complete management solution contains a mixture of these integration levels. The selection of level for a specific task must be based on aspects like time-to-market, cost and functional requirements. The two extremes are (1) infrequent tasks involving only one type of network element – which is most cost-effectively performed through the GUI of a product-specific application (screen integrated with other applications), and (2) frequent tasks involving several types of network elements – which require application integration.
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Figure 2. Integration levels

5.5.3
Screen Integration

For screen integration, a GUI launch IRP is provided by a product-specific application in order to enable activation of its GUI from an external application. An important property of this IRP is that the requested operation and target object are passed in the activation request, for direct display of the relevant window. The goal is that different applications shall be perceived as one system by the user.

5.5.4
Application Integration

Interfaces related to application integration can be divided in the following three categories:

· High-level generic interfaces between generic applications on the network and service management layers. The same approach and concepts apply for these as the next category:

· High-level (technology-independent to the extent possible) interfaces between product-specific and generic applications are needed in order to automate and streamline frequently occurring tasks applicable to several types of network elements. 

· Detailed (product-specific) interfaces between product-specific applications and the corresponding network elements are of course also needed. 
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Figure 3. Interfaces related to application integration

It is important to stress that the bottom-up approach shall be avoided when defining interfaces between product-specific and generic applications, as an interface that gives access to all objects and all attributes in a network becomes complex and extremely volatile to changes in the network design. Furthermore, the separation between high-level and detailed interfaces reduces the cost of the product-specific applications, since developers are free to innovate below the boundary of the open high-level interfaces. 

5.5.5
Network Infrastructure IRPs

When providing integrated management solutions for multi-vendor networks, there is a strong requirement that the NEs and the management solutions that go together with them are systems integrable. It is here proposed that the telecom vendors provide a set of Network Infrastructure IRPs.

It should be noted that these IRPs could be provided by either the NE, or the Network Element Manager (NEM) or Sub-Network Manager (SNM) that goes together with the type of NE. There is actually not a clear distinction any more between NE and element management applications, mainly due to the increased processing capacity of the equipment platforms. Embedded Element Managers providing a web user interface is a common example of that.

The IRPs are introduced to ensure interoperability between product-specific applications (PSA) and the types of generic applications shown in the figure below. These IRPs are considered to cover the most basic needs of task automation. 
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Figure 4. IRPs for application integration

The following IRPs are defined:

The most basic need of a fault management (FM) application is to support alarm surveillance. Product-specific applications need to supply an Alarm IRP to forward alarms from all kinds of NEs and equipment to the FM application. 

A Configuration Service IRP is needed for retrieval of the configuration and status of the corresponding network elements. It can also be used by inventory management applications, to track individual pieces of equipment and related data, as well as for all types of Configuration Management e.g. Service Activation applications, as a provisioning interface for frequent configuration activities that require automation.

Performance monitoring (PM) information is made available through the Performance Data IRP.

It is realised that the alarm IRP, performance data IRP, and configuration service IRP all have similar needs to use notifications. The corresponding service is formalised as a Notification IRP. It specifies: firstly, an interface through which subscriptions to different types of notifications can be set up (or cancelled), and secondly, common attributes among all notifications.
Further, applying a common Name Convention for Managed Objects is useful for co-operating applications that require identical interpretation of names assigned to network resources under management.

An additional area where an IRP can be specified is for Call-Data Records (CDRs), used by billing and data warehouse applications. This is for further study, not within the scope of the present set of documents for 3G telecom management.

5.5.6
Applying IRPs to Telecom Operations Map

The Network Infrastructure IRPs can be applied to support several of the process interfaces in the TMF “Telecom Operations Map” [20]. See further descriptions of this in chapter 7. 

7
Process Decompositions

This section will give a short description of each of the UMTS management processes introduced in [20].

To see a more detailed description and process spider diagram for each process please refer to [20].
For those processes which are supported by the Network Infrastructure IRPs defined in section 5.5, a modified spider diagram from [20] is included below in the respective section (changes to show supported interfaces are highlighted in red).
7.12
Network Data Management

In general, this process is responsible for the collection of performance/usage data and events for the purpose of network performance, usage and traffic analysis. This data is also an input to the Rating and Discounting process at the Service Management Layer.
The support for this process by the Performance Data IRP is shown in the diagram below.
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Figure 5. Network Data Management Process 

7.13
Network Maintenance & Restoration

This process encompasses maintaining the operational quality of the network, in accordance with required network performance goals. 
The support for this process by the Alarm IRP is shown in the diagram below.
An additional process flow has been added by 3GPP to this process , for this reason a modified spider diagram for this process is included below (changes highlighted in red), this change has been submitted to TMF for inclusion in the Telecom Operations Map (TOM), when the changes is incorporated in the TOM the diagram can be removed from this document.
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Figure 6. Network Maintenance & Restoration Process 
Note: Red colours in the figure above indicate changes to Telecom Operations Map not yet approved by TMF.

7.14
Network Inventory Management

This process encompasses anything to do with physical equipment and the administration of this equipment.  
The support for this process by the Configuration Service IRP is shown in the diagram below.
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Figure 7. Network Inventory Management Process 

7.15
Network Provisioning

This process encompasses the configuration of the network, to ensure that network capacity is ready for provisioning of services. 
The support for this process by the Performance Data and Configuration Service IRPs is shown in the diagram below.

[image: image8.wmf]Conf. Service IRP

Perf. Data IRP

Conf. Service IRP


Figure 8. Network Provisioning Process 
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