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Introduction

Configuration Management (CM), in general, provides the operator with the ability to assure correct and effective operation of the 3G network as it evolves. CM actions have the objective to control and monitor the actual configuration on the Network Elements (NEs) and Network Resources (NRs), and they may be initiated by the operator or by functions in the Operations Systems (OSs) or NEs.

CM actions may be requested as part of an implementation programme (e.g. additions and deletions), as part of an optimisation programme (e.g. modifications), and to maintain the overall Quality of Service (QOS). The CM actions are initiated either as single actions on single NEs of the 3G network, or as part of a complex procedure involving actions on many resources/objects in one or several NEs.
Clauses 4 to 6 give an introduction and description of the main concepts of CM, which are not mandatory for compliance with this specification. Clause 7 contains the specific definitions for the standardised interface Itf‑N, which are necessary to follow for compliance.

Clause 4 provides a brief background of CM, while Clause 5 explains CM services available to the operator. Clause 6 breaks these services down into individual CM functions, which support the defined services. Clause 7 defines the Itf‑N (see 3GPP TS 32.102 [2]) to be used for 3G CM.





	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


7
Itf‑N Interface

7.1
CM principles

The Itf‑N (see ref. 3GPP TS 32.102 [2]) is an object oriented interface, i.e. all resources of the 3G network (functional and physical resources) whose management is standardised by the present document are represented as Managed Object Instances (MOI) of a Network Resource Model (NRM).

The NRM shall be highly simplified for the purpose of the NM, based on the assumption that all of the detailed CM actions, including fault correction after one or more alarms, are performed by an Element Manager (EM), which knows the vendor-specific NRM and configuration.

The NRM identifies the basic Network Resources (NRs) to the level of detail required by FM and PM at the Network Management (NM) level. In addition to NR identification, the NRM also supports the alarm surveillance part of FM by defining which alarms can be notified by which Managed Object Classes (MOCs).

The definition of the Network Resource Model (NRM) for the Itf‑N (connecting the NM with a "subordinate entity", which may be an EM or a NE) is described in 3GPP TS 32.622 [3] and other NRM IRPs listed in the Introduction clause, which define the Generic Network Resource Model and other specific NRMs applicable to UMTS management, such as the UTRAN NRM.

This clause describes the specific functional requirements related to CM of Network Resources (NRs) on the Itf‑N There are two types of CM functions:

· Passive CM (configuration overview), which mainly provides to the NM current information about the current configuration changes by means of notifications, and allows a retrieval and synchronisation of configuration related data on NM request.

The forwarding of these notifications over the Itf‑N is controlled by means of configuring adequate filtering mechanisms within the subordinate entities. The Itf‑N also provides the means for storage ("logging") and later retrieval of desired information within the subordinate entities.

· Active CM, which offers to the NM operator a real capability to change the current network configuration.

There are also at least two approaches to CM -  Basic CM and Bulk CM:

Basic CM is characterised by

· The use of singular operations to retrieve (configuration parameters) over Itf-N  from single NEs, or a collection of NEs. (The passive aspect of Basic CM.)

· The use of singular operations to activate configuration parameters in EM/NEs over Itf-N. (The active aspect of Basic CM.)

Bulk CM is characterised by

· Bulk (file-oriented) data retrieval (configuration parameters) over Itf-N  from single NEs, a collection of NEs or the whole network. (The passive aspect of Bulk CM.)

· Bulk (file-oriented) data download of configuration parameters to EM/NEs over Itf-N. (An active aspect of Bulk CM.)

· The network-wide activation of those parameters through a single operation. (An active aspect of Bulk CM.)

· The ability to fallback to a previous stable configuration through a single operation.  (An active aspect of Bulk CM.)

7.2
Overview of IRPs related to CM

The Itf‑N for CM is built up by a number of Integration Reference Points (IRPs) and a related Name Convention, which realise the functional capabilities over this interface. The basic structure of the IRPs is defined in 3GPP TS 32.101 [1] and 3GPP TS 32.102 [2]. For CM, a number of IRPs (and a Name Convention) are defined, used by this as well as other specifications For Telecom Management (TM) produced by 3GPP. All these IRPs are defined in separate 3GPP specifications.
7.3
Kernel CM
The Kernel CM IRP provides the essential and common CM functions. A CM implementation will include the Kernel CM IRP and either one or both of the Basic CM IRP and the Bulk CM IRP. The Kernel CM IRP is specified in TS 32.661 through 32.664.


The principal, but not the only, function of the Kernel CM IRP is to provide real-time forwarding of CM related event reports. During normal operation the NM is continuously informed by the managed subordinate entities about all network configuration changes, in accordance with the Network Resource Model (NRM) applied on the Itf‑N. For this purpose the following CM-related event reports with regard to the ITU-T Recommendation X.721 [4], ITU-T Recommendation X.730 [5] and ITU-T Recommendation X.731 [6] are forwarded to the NM:

· Object creation;

· Object deletion;

· Attribute value change.

The real-time forwarding of these event reports occurs via appropriate filtering mechanisms ("discriminators" on CMIP interfaces, "subscription" on CORBA interfaces) located in the subordinate entity in accordance with ITU-T Recommendation X.734 [7] or OMG event/notification service. These filters may be controlled (i.e. created, modified and eventually deleted) locally in the subordinate entities or remotely by the NM (via the Itf‑N) in order to ensure that only the event reports which fulfil pre-defined criteria can reach the superior NM. In a multiple manager environment each NM may have its own filtering mechanism within every subordinate entity, which is able to generate CM-related notifications.

It should be possible to pack multiple notifications together for sending to NM. This provides more efficient use of data communication resources. In order to pack multiple notifications, an EM/NE configurable parameter defines the maximum number of notifications to be packed together. Additionally an EM/NE configurable parameter defines the maximum time delay before the notifications have to be sent.
7.4 Basic CM
The Basic CM IRP provides a single operation style of CM as described for Basic CM in Clause 7.1. The Basic CM IRP is specified in TS 32.601 through 32.604
7.4.1
Passive CM – Retrieval/synchronisation of CM-related information 
As long as the network is in operation and fault free, the update of the CM-related information on NM level is continuously ensured by the real-time forwarding of concerned reports as described in subclause 7.3.1. In case of faults (either on the NM or in a subordinate entity or on the communication link) it is possible that some CM-related event reports are lost. Therefore the CM-related information on the NM may become non-aligned with the real configuration of the network (depending on the strategy of the NM where to store network configuration information). In this case a synchronisation process may be necessary to align the CM-related information of the NM with the configuration information of the subordinate entities.

The retrieval or synchronisation ("alignment") of network configuration information between the NM and one or more of its subordinate entities can be triggered at any time by the NM.

There are two different alternatives for this synchronisation:

· via a read command with appropriate filtering;

· as an ordered sequence of CM-related event reports.

7.4.2
Active CM
The optional Active CM functions of the Basic CM IRP provide the ability to modify Network Resources. There are three active CM functions:

· Create a Managed Object instance
· Delete a Managed Object instance(s)
· Modify the attributes of a Managed Object instance(s)

7.5
Bulk CM
The Bulk CM IRP provides efficient mechanisms to upload current CM data from the IRP Agent and download new CM data to the IRP Agent and to activate the new CM data. Bulk CM provides both active and passive CM functions as described in Clause 7.1. The Bulk CM IRP is specified in TS 32.611 through 32.615
Bulk CM can transfer a CM file containing, for example, radio network parameters from the NM to the IRP Agent using a standardised file format and transfer mechanism.  The IRP Agent shall also be capable of making the necessary configuration changes in its managed NEs, using the parameters and information contained in the transferred CM file.


7.6 Common CM and NRM IRP Requirements
The following requirements apply to and are referenced by all CM and NRM IRPs:

· Any implementation of a CM IRP must also include the implementation of the Kernel CM IRP in order to claim 3GPP conformance.
· For each Managed Object Class (MOC) specified in an NRM IRP, the specification shall
· Specify whether instances of the MOC may be created over the Itf-N.
· Specify whether instances of the MOC may be deleted over the Itf-N.
· Specify whether instances of the MOC may be modified over the Itf-N by indicating whether at least one attribute of the instance may be modified (i.e., is Read/Write).
· Specify default values for the attributes of the MOC. When default values are specified for a MOC, each attribute may be given a single value (of the same type as the attribute), may be specified as vendor-specific (in which case no specific value is specified) or may be specified as having “no default”. These default values may be used when an instance of the MOC is created or when attribute values are modified. How default attribute values are specifically to be used shall be specified in the Basic and Bulk CM IRP Information Specifications. The default values are applicable to both Basic and Bulk CM as well as to CM operations initiated by the agent itself. 
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