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Background
A consequence of the decision that the interface between the superior NM-OS and subordinates (vendor-specific) NE-OSs must be fully standardized is the fact that this interface deals only with functional-related aspects (in contrast to the so-called equipment-related aspects), i.e. the interface shall be de-facto manufacturer-independent. In an object-oriented environment it is therefore necessary to identify first the entities of manageable functionality (logical resources) that may be represented by so-called functional managed objects.

Concerning Fault Management, several activities take place (at least at particular times, e.g. during the night or during the weekend) on the network management level (i.e. at NM-OS). Although the NM-OS <==> NE-OS interface shall be manufacturer-independent, a full network supervision on network management level (especially in a multi-vendor environment) is only possible if the NM-OS operators are also aware about equipment malfunctions (e.g. information about equipment failures, redundancy availability, capability to trigger some hardware tests etc.). On the other side the equipment-related management information is inherently vendor-specific!

In other words we must solve an apparent contradiction: the interface must be manufacturer-independent but vendor-specific information must be also provided to the NM-OS.

Taking into account the problem above-mentioned, this paper proposes the introduction of some standardized, generic "equipment-summary" managed object classes (MOCs) which allow a flexible modeling of the vendor-specific hardware at the interface between NE-OSs and a superior NM-OS. Due to their generic definition, the "equipment-summary" MOCs can be also seen as "functional-related" MOCs suitable for use via a manufacturer-independent interface.

Proposal
Due to the fact that the NE-OS is a common system for two different interfaces (each having a specific "Message set" and a specific Information Model), a "Mediation function" (MF) is needed within NE-OS providing the following functionality:

· Command requests sent by the superior NM-OS are mapped by the MF into corresponding commands of the NE-OS <==> NE interface and forwarded (if necessary) towards the network elements (NE).

· Event reports generated by the NE are mapped by the MF into corresponding event reports of the NM-OS <==> NE-OS interface and forwarded (if possible, e.g. if not filtered out by discriminators) towards the superior NM-OS.

In both directions the mapping takes place as follows (see Figure 1):

· Between the functional-related MOCs at the NE <==> NE-OS interface and functional-related MOCs at the NM-OS <==> NE-OS interface (for "logical resources" of the network)

· Between the vendor-specific equipment-related MOCs at the NE <==> NE-OS interface and vendor-independent "equipment-summary" MOCs at the NM-OS <==> NE-OS interface (for "equipment-related resources" of the network)
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Figure 1

The use of "equipment-summary" MOCs for the purpose of alarm reporting is described in the following on a CMISE-based interface between NE-OS and NM-OS.

Every network entity type having an own site (RNC and NodeB) is modeled by a generic "equipment-summary" MOC:

· nodeBEquipment: it models all hardware boards contained within a NodeB site.
· rNCEquipment: it models all hardware boards contained within a RNC site.
At the interface between NE-OS and NM-OS the correlation between object instances modeling the functionality of network entities (e.g. standardized MOCs nodeB and rNC) and the corresponding generic „equipment-summary“ nodeBEquipment and rNCEquipment respectively may be performed in two ways:

-
implicitly on network entity level, using the same value for every pair of corresponding naming attributes.

· explicitly, using a dedicated relationship attribute in every functional-related MOC.

In case of a board failure, an alarm report is generated within the NE by an "equipment-related" object instance according to the Information Model of the NE <==> NE-OS interface. This equipment-related alarm is mapped by the MF to the corresponding „equipment-summary“ object instance.

The main question is: how to forward over the vendor-independent NM-OS <==> NE-OS interface the vendor-specific information about the failed hardware?

For this purpose the parameter Additional text or Additional information of the standardized M-EVENT-REPORT may be used. This proposal recommends that the information about the failed hardware (i.e. original object instance emitting the alarm report at the vendor-specific NE <==> NE-OS interface) is provided using the CHOICE nonSpecificForm for the standardized ObjectInstance type (in accordance with ITU-T X.711) and may contain (as OCTET STRING) for example:

· the rack number

· the board type

· the board number.

Together with the instance number of the "equipment-summary" MOC (which appears as emitter instance of the alarm report towards the NM-OS), the above-mentioned information unambiguously specifies the hardware board, thus the NM-OS operator in charge of network maintenance is able to initiate repair actions according to his operational concept.

Proposal benefits

The introduction of "equipment-summary" MOCs allows a very flexible alarm mapping concept, especially in case of equipment failures. It allows the customers to separate on NM-OS level:

· the task of network maintenance (which needs precise information about malfunctions of network equipment)

· the task of network functional optimization (quality of service), which needs information (provided by functional-related alarm reports) about the affected network functionality (which may be also a consequence of equipment failures).

The two types of alarm reports generated by the mediation function of the NE-OS may be correlated using the standardized M-EVENT-REPORT parameters Notification identifier and Correlated notifications respectively.

In addition, using the unambiguous information provided in the "equipment-summary" alarm report, the NM-OS operator will be able to trigger a specific hardware test, although the (vendor-specific) board is not defined as object in the Information Model of the NM-OS <==> NE-OS interface!

In case this general concept will be agreed within SA5 as subject of standardization, our company will make a concrete proposal concerning:

· the Information Model for the whole above-described functionality

· useful mapping rules

· triggering of (vendor-specific) hardware tests at NM-OS using a ITU-T X.745 compliant procedure

· the generation of alarm reports within the MF in case of equipment locking (to distinguish this case from a real equipment failure).
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