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1. Introduction
The GERAN NRM is in contrast to the UTRAN NRM very generic and focuses mainly on providing objects for the management of handover relationships between 2G and 3G networks. It is not suited (at least not without vendor specific extensions) for the management of 2G/2.5G networks itself. However, GERAN is an integral part of 3GPP in the same way as is UTRAN. For this reason the GERAN NRM should allow for the management of 2G/2.5G networks, in the same way as does the UTRAN NRM allow for the management of 3G networks.

This paper proposes some additions to the GERAN NRM to enhance the management capabilities of the GERAN NRM. The proposed solution is elaborated taking into account the need for full backwards compatibility.
2. Proposed Additions to the GERAN NRM
The Base Station Subsystem (BSS) consists according to TS 23.002 of a BSC and several connected BTSs. Several BTSs can be grouped at a physical location (site). The common O&M functionality of a site, that is not related to an individual BTS, is provided by the BTS Site Manager. In case the BSC-MSC interface is based on the A-interface the BSS also includes the Transcoder/Rate Adaptor Unit (TRAU).
The network described above is modelled in the GERAN NRM with a MangedElement containing one BssFunction that in turn contains one or more BtsSiteMgr instances. The BSC, the BTSs and the TRAUs are not explicitly modelled. This is considered to be a major shortcoming of the current model, mainly for the following reasons
· All alarms of the different entities have to be mapped to either the BssFunction or the BtsSiteMgr. For this reason the operator cannot see from the MOC/MOI in the alarm notification which entity has originally emitted the alarm. An alarm identifying an instance of BssFunction may actually come from a TRAU or the BSC. An alarm identifying a BtsSiteMgr may come from the different BTSs related to this site manager.
· Network monitoring is difficult with the currently standardized NRM. Unless you do not add some new vendor specific IOCs it is e. g. not possible to monitor the states of the BSC and TRAUs. Without new vendor specific objects they would have to be added to a subclassed BssFunction or a vsDataContainer contained by BssFunction. But then the states attributes of the different entities all have the same name. To identify which state attribute reflects which NE state additional measures would have to be taken, e. g. name changes. All this is awkward and not very efficient
· Network provisioning is difficult as well, because additional vendor specific attributes have to be added all to BssFunction. A structuring according to which NE they belong to is not possible.

To enhance the GERAN NRM two approaches can be taken.
1. Approach

The modelling approach of the GERAN NRM is aligned with the one taken in the UTRAN NRM. This would imply the removal of the BssFunction and the addition of ManagedElements and contained xxxFunctions for the BSC, the BTSs and the TRAUs. Appropriate relationships would have to be added as well. However, this approach is not backwards compatible and entails additional changes in the CN NRM for the external objects.
2. Approach

This approach consists simply in adding an object class representing the BSC (BscFunction) and an object class representing the TRAUs (TranscoderFunction) to the GERAN NRM. Both are proposed to be contained by BssFunction. A note should clarify that the TranscoderFunction object is not required in case the MSC-BSC interface is the IuCS interface (and not the A interface). This approach is fully backwards compatible and does not require additional changes in other NRMs. It is also consistent with the model given in GSM 12.20. Note that it is not proposed to have a dedicated object class for the BTS in this approach. The BTS object would have to be added in the containment tree between the BtsSiteMgr and the GsmCell, which is not backwards compatible. Also note that there is no intention to align the GERAN NRM more to the model in GSM 12.20 by e. g. the addition of objects representing the LapdLink or the PcmCircuit.
As outlined above the backwards compatible second approach is proposed here. Required changes are given in the associated CR to 32.652.
