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Background:

The O&M of the Node-B has been lengthy discussed within the TSG Ran-3 and within the TSG SA-5. Few aspects still need to be clarified, however  the general concepts have been discussed and agreed. Basically, the O&M of the Node-B is split between “Implementation Dependent O&M” and “Logical O&M”. The former is managed directly by the B-Manager, through an “open interface
” while the latter is controlled through a fully standardized interface between the Node-B and the RNC. The main target of this Node-B O&M architecture is to easy the implementation of multi-vendor UTRAN networks.

What about the O&M of the RNC ?

Surely also on the RNC there are resources that can be classified as “implementation dependent” and others that can be classified  as “logical”, but this is not sufficient to organize the O&M of the RNC similar to the O&M of the Node-B. In other words, the O&M of the RNC is organized as a unique O&M for the management of both the logical and the implementation dependent O&M. The RNC is managed by the R-Manager, through an “open interface”.

In conclusion, for the Node-B, RNC and NE-OS network, we have two open management interfaces and one fully standardized management interface.


The fully standardized management interface is described in TR I3.05 in terms of functionality while the real standardization is in TS 25.433 (NBAP Specification). This interface is specified by means of “elementary procedures” (message arrow diagrams)  and “communication elements” (message content and layout). This interface is not an object oriented interface.

The implementation dependent interfaces, viceversa, are object oriented. This means that, no matter the technology used for the implementation (CMIP / SNMP / CORBA), no matter the language used for the description (GDMO / UML) , surely the interfaces must be described with an Information Model, that is a collection of formally defined objects. 

NOTE: all the points summarized above have already been agreed (either explicitly or implicitly) within the TSG SA-5 (unless of my mistakes).

New Proposals

In this section there are few proposals to progress in the definition of the Management Interfaces between the NE (Node-B /RNC) and the NE-OS.

1. The first point to be clarified is: what must be done within the TSG SA-5 about this interface?
The answer can range from the minimum (do nothing) to the maximum (define the O&M functionality and a flexible, generic, technology independent Info Model from which every manufacturer can subclass to define the Implementation dependent Info Model). Probably  the right answer is in the middle. 
Italtel proposes to produce one document for both these interfaces containing:

1.1. Basic principles on the object oriented interfaces

1.2. Functional descriptions for the implementation dependent O&M. 
A list of such functions can be found in RAN-3 TR I3.05 Chapter 8. In general these functions are common to both the interfaces.
For each function a technology independent description should be given and, whenever it is possible and whenever it is agreed, a referenced standard should be given. The referenced standard should be seen as a suggestion and not as a requirement. The purpose of the referenced standard is to achieve a kind of homogeneity across the multi-vendor NE’s and to reduce the complexity of the Mediation Function on the NE-OS.  (This Mediation Function is necessary to “extend” our NE Management Interfaces over the superior OS interfaces).
No Info Model should be defined for these functions. Each vendor will define his Info Model, according to the own technology.

1.3. Functional description for the logical O&M.
First a question should be clarified: do we need to have “logical O&M” functions over these open, implementation dependent management interfaces ?  The Italtel answer is yes and it will be clear once we have clarified the meaning of “logical O&M” in our context (see point 2 below). For now let’s assume that this logical O&M is necessary.  These functions should apply mainly to the management interface of the RNC, since the RNC is the controller of most of the telecommunication functions of the UTRAN. However a further clarification on this point may be necessary (e.g. about the Cell creation from the B-Manager). The list of the logical O&M functions should include the ones defined within the RAN-3  TR I3.05 Chapter 7, for the Node-B logical O&M, plus the ones specific for the RNC logical O&M (to be defined in co-operation with the TSG RAN-3).
For each function a technology independent description should be given but, probably, for these functions there is no standard to be referenced.
Regarding the Information Model for the logical O&M, Italtel has not a strong preference. From one point of view it is preferable to miss the Info Model in order to be homogeneous with the description of the implementation dependent O&M functions. From the other point of view, since by definition these functions (and the relative Info Model) are implementation independent, it would be very helpful and beneficial for the homogeneity of the superior management interfaces to have a common formal description of the Info Model.

2. Let’s clarify, now, the meaning of logical O&M in the context of the NE / NE-OS interface. 
The concept of logical O&M is the same used within the TSG RAN-3 Node-B O&M subgroup, for my understanding it could be defined in this way: the logical O&M is the O&M dealing with the information necessary to the application processes to implement the telecommunication services. 
Since the telecommunication services are defined by the 3GPP as functions independent from the physical implementation, also the logical O&M could be defined independently from the physical implementation. The information handled by the logical O&M are:

2.1. Related to radio/terrestrial resources management (e.g. connection management)

2.2. Related to the signaling management (e.g. call processing parameters, timeouts, etc.)

In any case, this information must be controlled by the Operator, who needs to initialize, monitor and change it. This is the reason why we need the logical O&M also on the implementation dependent management interface.
Once this information has been initialized by the Operator, it must be made available to all the application processes that use it, where ever they are. Some of this information can also change autonomously (e.g. for casual events like failures), also in this case the concerned application processes (and the Manager) must be informed. When the processes reside on different NEs (Node-b and RNC) they communicate by means of the fully standardized Iub O&M interface.
Coming back to the logical O&M information, since it must be managed through an object oriented interface, it requires to be modeled as a set of objects. Let’s name them “logical objects”.  

3. In case the TSG SA-5 will accept this proposal (to produce a document for the management interfaces), surely a discussion (hopefully with written contributions) will follow to achieve a common concept on the type of Information Model to be defined by the vendors (practically the above point 1.1). Let’s anticipate here few guidelines. 

3.1. The Info Model is composed of  “objects” defined with one of the standard notations (GDMO, UML, …) . Each “object class” represents a type of resource. 

3.2. The objects may have  “relationships” which represent physical/logical dependencies among the resources.

3.3. The resources (and the relative objects) should be distinguished between physical resources (which are implementation dependent) and logical resources (which are implementation independent). Hereafter the objects representing physical/logical resources are named “physical/logical objects”.

3.4. The objects must have one or more attributes to represent their “state”. It is suggested to use the ITU-T state management model (X.731/X.721) which distinguishes between the “administrative state”, the “operational state” and the “usage state”.

3.5. The objects can receive messages from other objects and from the manager. This is the only way, for the manager, to manage the NE (to get the information from the NE and to change its configuration).

3.6. The objects can originate messages toward other objects and toward the manager. 

3.6.1. In case of failure, it is suggested to use the ITU-T alarm reporting model (X.733/X.721)

3.6.2. In case of attribute change, it is suggested to use the ITU-T attribute value change model (X.721)

3.7.  Once the Info Model has been defined for a NE, the configuration of that NE is nothing else than a sequence of creation and initialization of objects.

3.8. Once a NE is in operation, some events occurring on the NE may affect some objects which will change autonomously some attribute values (e.g. state, relationship).

3.9. For the fault management, the NE must have an internal, implementation dependent schema for the fault propagation, so that in case of failure of one object, the NE 

3.9.1. Must detect the failure and emit an alarm for that object, 

3.9.2. must change the state of that object, 

3.9.3. must start all the necessary recovery processes to minimize the effect of the fault on the telecommunication services, these processes are implementation dependent (e.g. hardware design, hardware redundancies) 

3.9.4. must propagate the effect of the fault to all the other dependent objects by changing their state in a consistent way. 

3.9.5. When the failure is repaired, the NE must follow a process like the above one, in the reverse sequence.

4. Inter-working between the two Open Management Interfaces.
So far we have reached the point described in the following figure.






 

The Node-b is controlled by the B-Manager with a n implementation dependent management interface. The Info Model for that interface include the physical objects that represent all the implementation dependent resources  of the Node-B.

The RNC is controlled by the R-Manager with an Implementation dependent management interface. The Info Model for that interface includes both the physical objects which represent the implementation dependent resources of the RNC and the logical objects, which represent the logical resources, mainly used on the RNC.

There is a fully standardized interface used by the RNC and the Node-B to exchange information about the logical resources. This interface is not object oriented, that means that the messages exchanged are not explicitly related to any object.

Since there is a dependency between the physical resources (of both the Node-B and RNC) and the logical resources controlled on the RNC, it is necessary to establish relationships between physical objects and logical objects.   The model for these relationships is easy within the RNC, since the physical objects and the logical objects belong to the same Info Model. It becomes complex for the relationships between the Node-B and the RNC, since the physical objects and the logical objects belong to different Info Model of different NEs.

In case the TSG SA-5 will accept this proposal (to produce a document for the management interfaces), this point needs to be further clarified. Italtel will produce a written contribution.  
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� In the context of TSG SA-5, open interface means an interface based on 3GPP Management Application protocol, with an Information Model  defined by the vendor. The Information Model must be defined using standard notations.
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