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Introduction

This paper will outline a proposal for the Iub O&M standardisation work item. It will aim to define the high level requirements for the signalling supported on the Iub interface, with respect to functional and architectural principles – both for UTRAN core functions and O&M. This paper uses the work performed to date in 3GPP-TSG-RAN-WG3 and SMG6-UMTS/TMN5 Iub Ad Hoc as a baseline. The proposal detailed in this paper aims to satisfy the principle requirement for the Iub interface - that it is standardised such that a multi-vendor Node B environment can be realised.

This paper only relates to the Iub O&M work item. As such all proposals described with regard to architecture or signalling routing, shall only apply to the O&M/management of the Node B UTRAN entity.

1 Current Iub Interface Standardisation Status

The Iub interface connects the Node B radio site and the RNC within the UTRAN. For the core UTRAN functionality, the connection of the Node B to the RNC is hierarchical since the RNC controls the traffic functions of the Node B. With regard to O&M, the implications of this functional hierarchy within the UTRAN are that the Iub interface supports only O&M signalling relating to the Node B. No O&M functions for the RNC are supported on this interface.

Within 3GPP-TSG-RAN-WG3, the UTRAN architecture description document has defined a logical model for Node B. With regard to O&M, a differentiation has been made between the Physical O&M and Logical O&M of the Node B.

Physical O&M is defined as the Node B O&M functions which are implementation specific. These functions are very dependent on the particular solution offered by different manufacturers (e.g. physical hardware), and as such 3GPP-TSG-RAN-WG3 propose only the transport mechanism of this signalling can be standardised. The Physical O&M is considered to be functionally transparent to the RNC – connecting to a logical management entity.

Logical O&M describes the control of the logical channels supported in the Node B. The knowledge of the status and control of these channels is important to the optimisation of the Radio Resource algorithms. To realise a multi-vendor Node B environment, an RNC must be capable of exchanging Logical O&M information with Node B’s from any manufacturer. For this reason 3GPP-TSG-RAN-WG3 propose these functions be fully standardised.

The remaining signalling on the Iub interface serves the user data and traffic signalling. To enable the multi-vendor Node B solution to be realised – these must also be fully standardised in 3GPP-TSG-RAN-WG3.

2 Proposed Iub O&M Work Item Phases

This paper assumes that the traffic signalling and user data on the Iub will be fully standardised in 3GPP-TSG-RAN-WG3. However, to realise a true multi-vendor Node B environment the remaining O&M signalling on the Iub interface must also be addressed.

This section identifies a number of phases in the standardisation of the Iub O&M signalling, in an effort to define the required scope for this standardisation and provide a program to undertake this work item.

PHASE 1 – Node B O&M Logical Model

It is proposed that the first step in the Iub O&M work item should be the definition of a logical model for Node B O&M functions. This logical model should aim to define the generic functions which are required for Node B radio site O&M management. To define this logical model an extensive knowledge of the functions required to support a radio site is needed. The definition of these functions should include detailed descriptions to ensure a clear understanding of each function is possible without confusion. This logical model should then be used as a reference for the remaining standardisation work.

The definition of this logical model for the O&M functions should create a comprehensive list of the physical functions and procedures required at Node B. This model should be created using a ‘bottom-up’ approach, since the functions and procedures necessary will be dictated by the requirements of the Node B. The definition of a higher level management model, and the method by which this model is mediated with the physical procedures should be viewed as an independent task.

PHASE 2 – Classification of Physical O&M and Functional O&M

Once the logical model for Node B has been defined, it is proposed that the next stage of the work item should be the separation of the functions described into two distinct categories of O&M. The realisation of such a separation has already been the working assumption in both 3GPP-TSG-RAN-WG3 and SMG6-UMTS/TMN5 Iub Ad Hoc. The main reason for this separation is the need to enable some O&M procedures to have functional interaction with the core traffic functions at the RNC. This paper proposes that the two categories of O&M be called ‘Physical O&M’ and ‘Functional O&M’. Again, it should be noted that the O&M functions in question are the actual O&M operations and not the higher level management procedures.

Functional O&M - A number of O&M functions exist at the Node B radio site which are not performed directly on the logical channels supported on the Uu interface. As such, the signalling relating to these functions cannot be categorised as pure traffic signalling. However, when executed a large number of these functions have a direct impact on the traffic handling ability of the Node B radio site. These functions should be categorised as ‘Functional O&M’. Examples of this Functional O&M could be frequency retune or site reset procedures, both of which will impact on the Node B’s ability to support traffic.

When defining the O&M procedures for the Node B, the primary consideration must be to ensure the traffic impact of these functions is both minimised and easily manageable. To satisfy these requirements, the functions which do have traffic impact must be managed in such a way that their execution can be controlled relative to the traffic circumstances. Furthermore, since the traffic will be changing continuously this co-ordination between the Functional O&M and the traffic must be performed in real time. To achieve this the Functional O&M must reside within the core functionality of the RNC – since this is the only entity with the required knowledge of the traffic conditions.

To satisfy the requirement for a multi-vendor Node B environment, combined with the need to include the Functional O&M in the core  RNC platform, the Functional O&M must be fully standardised.

Physical O&M – Some Node B O&M procedures will relate directly to a particular manufacturers implementation. As such, it is not possible to standardise these functions without limiting the possible evolution and differentiation of Node B products between manufacturers. It is therefore inevitable that these implementation specific functions cannot be completely standardised, and O&M procedures falling into this category should be known as Physical O&M. Examples of Physical O&M might be collecting a hardware inventory or performing board level diagnostics, both of which will execute in a unique manner for each different implementation of Node B.

The Physical O&M functions are envisaged as being non-traffic impacting, with no real time requirements. As such, it is not necessary for the Physical O&M to be part of the core RNC functionality. By definition the Physical O&M functions will necessitate proprietary O&M software to manage them, and it is envisaged that the connection between the Node B and this management software will be transparent to the core RNC functionality.

Since the Physical O&M will still be supported on the Iub interface, and this interface must support a multi-vendor environment, the layer 1 transport mechanism (protocol) for this signalling must be standardised. Above this layer it is envisaged that little standardisation will be possible due to the proprietary nature of the functions supported by the Physical O&M. The level of standardisation possible on the Physical O&M stream is therefore for further study.

The definition of these two categories of O&M outlines a requirement for the architecture of the O&M management functions for Node B. As discussed above the Functional O&M must be an integral part of the RNC, whereas the Physical O&M can be logically transparent. The resultant architecture is shown in figure 3.1 below.
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Figure 3.1 – Node B O&M Management Function Architecture

PHASE 3 – Protocol and Message Definition

The next step in the standardisation involves the actual definition of the O&M messages on the Iub interface. To do this the O&M logical model created in phase 1 should be taken, and detailed signalling procedures for the functions defined should be constructed. This will involve the definition of the actual signalling sequences for each function. As discussed in phase 2 above, the degree to which this can be performed for the Physical O&M is for further study.

In addition to this a decision must be made on the protocol requirements for each of the O&M streams (Physical and Functional), based on the individual signalling requirements of each.

With detailed signalling procedures and protocol definitions now made, it will be then possible to perform the actual message definition. For the Functional O&M each message must be fully defined, however as stated above the scope of definition for the Physical O&M is for further study.

PHASE 4 – Definition of Management System Model

The standardisation in phases 1, 2 and 3 has addressed the actual O&M operations performed at Node B and the associated signalling on the Iub interface. Within the network management system, a suitable management system model must be defined which should satisfy the functional requirements at this level.

Whilst this model should be defined to cater for the specific requirements in the management system, the logical model developed in phase 1 will be required as an input to the definition of the management system model. In addition, the management system model – though transparent to the actual execution of the individual O&M functions – will need to be capable of interfacing with both the Functional O&M at the RNC and the Physical O&M depending on the related functional areas. Therefore, the O&M categorisation performed in Phase 2 must also be used as an input to the formation of the management system model.

This concept of the management system model interfacing with both the Functional and Physical O&M is illustrated in figure 3.2 below.
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Figure 3.2 – Management System Model and Related Interfaces

3 Responsibilities For Individual Standardisation Phases

The standardisation of the O&M on the Iub interface, (namely the O&M of the Node B radio site), presents an unusual challenge since very different skills are required to perform the different elements of the definition. However with a structured approach to this work item, the divisions identified should be clear enough to allow the working groups with the optimum skill sets to be assigned the appropriate areas with a minimum of confusion and delay.

This section suggests the most appropriate working groups within 3GPP to address each of the phases described in section 3 above.

Phase 1 – The definition of an O&M logical model for Node B should be based upon the actual O&M functions required to support the logical radio channels on the Uu interface. This requires a comprehensive knowledge of the functions that the Uu interface performs, and the associated logical and hardware entities. However, the definition of these functions also requires knowledge and expertise in the area of radio site management processes. As such, it is recognised that experts will be required with an understanding of both core UTRAN functions and O&M procedures. It should be noted at this point that the O&M skills required relate to actual network element management operations as opposed to overall network management procedures. For this reason it is proposed that the logical model should be defined within 3GPP-TSG-RAN-WG3 where the expertise of the logical functions supported by the Node B resides. More specifically an independent O&M sub-working group should be formed, thus allowing the appropriate network element experts to contribute without demanding their involvement in the other (non-O&M) functions of 3GPP-TSG-RAN-WG3.

Phase 2 – For the classification of Physical and Functional O&M, a thorough understanding of the core UTRAN functionality is required to allow an accurate assessment of the impact of O&M procedures on these functions. Appropriate consideration must be given to both functions supported over the Uu interface and within the core network, and for this reason it is recommended that the O&M classification be performed in 3GPP-TSG-RAN-WG3 where these functional skills reside.

Phase 3 – With the logical model and O&M categorisation defined, the actual protocol and message definition must now be performed.

For the Functional O&M, the signalling must be supported on the same interface and bearer as the core traffic functions since they are both an integral part of the RNC functionality. For this reason the protocol requirements must be the same (to minimise the complexity in the RNC) for both the Functional O&M and the traffic signalling. In addition, the need for real time adaptation of the Functional O&M will also dictate similar protocol requirements to the traffic signalling. Therefore, it is proposed that the definition of the messaging for the Functional O&M be performed by 3GPP-TSG-RAN-WG3 to benefit from their existing expertise on the traffic signalling. This will minimise the risk in conflicts between the traffic and Functional O&M definition, and also ensure that the appropriate information is included in the messages to allow the radio resource algorithms to be optimised.

The requirements for the Physical O&M are different from the Functional O&M. Most significantly no real time dependencies are envisaged for these functions, resulting in a (potentially) different protocol requirement for Physical O&M than for the Functional O&M. In addition since no requirement exists for the Physical O&M to be included in the core RNC functionality, it can be treated as a logically independent signalling stream on the Iub. With the Physical O&M being routed transparently (logically) through the RNC, it can be thought of as terminating in the network management system. However, for the RNC to perform this routing the transport layer must terminate at the RNC and it must therefore be defined to conform with the other logical channels on the Iub interface. It is therefore proposed that the layer 1 transport mechanism be defined in 3GPP-TSG-RAN-WG3, where the skills of such definition and the consideration of the other aspects of the Iub exist. However, any subsequent (higher layer) definition should be performed by 3GPP-TSG-SA-WG5 due to the requirement that this should be capable of terminating in the management system. For this reason, the requirements for the layer 1 transport mechanism of the Physical O&M must be generated by 3GPP-TSG-SA-WG5 and fed in to 3GPP-TSG-RAN-WG3 for the actual definition.

Phase 4 – The definition of the management system model, and the associated interfaces to the Node B O&M functions, is clearly out of the scope of core UTRAN functionality. This definition must be performed based on the requirements of the network management system, and it is therefore proposed that sole responsibility for this phase lies with 3GPP-TSG-SA-WG5 where the skills with developing such management procedures reside.

4 Conclusion

This paper has presented a proposal for the Iub O&M work item. The table below summarises the phased approach to this work item, with inputs, outputs, and responsible working groups indicated accordingly.

PHASE
RESPONSIBILITY
INPUTS
OUTPUTS

1
TSG-RAN-WG3
_____________
1. Node B O&M logical model (including detailed functional descriptions)

2
TSG-RAN-WG3
1. Node B O&M logical model (including detailed functional descriptions)
1. Classification of Physical O&M and Functional O&M

3
TSG-RAN-WG3
1. Node B O&M logical model (including detailed functional descriptions) 

2. Classification of Physical O&M and Functional O&M

3. Physical O&M protocol and transport layer requirements from TSG-SA-WG5
1. Functional O&M protocol definition

2. Functional O&M signalling procedures and message definition

3. Physical O&M protocol and transport layer definition


TSG-SA-WG5
1. Node B O&M logical model (including detailed functional descriptions) from TSG-RAN-WG3

2.Classification of Physical O&M and Functional O&M from TSG-RAN-WG3
1. Physical O&M protocol and transport layer requirements

2. Physical O&M signalling procedures and message definition*

4
TSG-SA-WG5
1. Node B O&M logical model (including detailed functional descriptions) from TSG-RAN-WG3

2.Classification of Physical O&M and Functional O&M from TSG-RAN-WG3

3. Functional O&M signalling procedures and message definition from TSG-RAN-WG3

4. Physical O&M protocol and transport layer definition from TSG-RAN-WG3

5. Physical O&M signalling procedures and message definition* from TSG-SA-WG5
1. Node B management system model

2. Network management system interface definition

* Scope for further study
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