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Rationale

The following sections contain a detailed description of the NodeB expansion procedure. The purpose of this contribution is to clarify the use of NBAP messages related to O&M of NodeB and related to the entire UTRAN O&M. This contribution uses I3.05 v.2.0.1 and 25.433 v.1.0.2 as a baseline.

NodeB Expansion

The NodeB Expansion means a integration/modification of equipment in NodeB and the modification/configuration of vendor independent parameters that have to be provided by the Management system as result of a previous planning process. The NodeB expansion procedure applies whenever new or additional hardware/software modules have to be installed into a previously installed NodeB. 

In principle, the NodeB Expansion procedure can be separated into two steps:

1. Implementation Specific O&M Expansion and

2. Logical O&M Expansion

for configuration of resources in NodeB directly by the Management System and for configuration of logical resources owned by the RNC residing in NodeB respectively. Assuming that the required configuration data, i.e. the parameters to be modified and their according value, have already been provided by a previous planning process, the procedure involves different entities for both expansion types. 

Implementation Specific O&M Expansion

The NodeB Expansion includes re-configuration of vendor dependent NodeB parameters as well as exchange or installation of hardware modules. The pre-requisite for the Implementation Specific NodeB Expansion is a completely installed and configured NodeB with existing implementation specific O&M transport channel. The details of this expansion procedure are out of the scope of this document and the following figure only intends to clarify the involvement of the affected entities and the information flow between the RNC and the NodeB and their management entities. The RNC is only involved in case that the availability of logical resources owned by the RNC but physically located in the NodeB has changed. 
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Figure 1 : Implementation Specific NodeB Expansion

1. The decision for a NodeB expansion is decided in the Management System by the operator. Possibly a network optimisation tool can be used for decision. In case that there are separate sub-systems for the RNC and NodeB management and there exists a separate Network Management Centre there might be a NodeB Expansion Notification message from the Network Management Centre to the NodeB Manager.

2. The NodeB Manager checks the resources in order to support this expansion (link capacity, etc.) and sends a NodeB Configuration Notification via the implementation specific O&M channel. It should be noted that alternatively this procedure can be replaced for example by the technician pressing a button on the hardware module to be exchanged. The following steps remain the same in case of that manual triggering.

3. The NodeB informs the RNC about the unavailability of the affected logical resource by sending a Block Request for the according resource. This request should carry a priority indicator. By interpreting the request priority the RNC can decide whether the resource must be blocked immediately or whether the RNC can delay the blocking causing a later request from NodeB. The request priority should be derived from the operator expansion request. After blocking the resource the RNC sends a NodeB Block Response message to the NodeB indicating that the according resources are blocked.

4. The implementation specific configuration should be initiated/requested by the NodeB after it has received the NodeB Block Response message. The implementation specific configuration (not depicted in detail) includes self-tests of NodeB and the report of these self-tests to the Management System. After the successful implementation specific NodeB expansion the NodeB informs the RNC about the available resource via the Resource Notification message. In case of separated NodeB Manager and Network Management Centre the NodeB Manager informs the Management Centre about the successful implementation specific expansion with a request to proceed with the logical expansion.

5. After receiving the resource indication the RNC de-blocks the previously blocked resources and continues normal operation.

Logical NodeB Expansion

The logical NodeB expansion includes the re-configuration of logical resources owned by the RNC that might be physically located in the NodeB. This procedure shall be used to configure new NodeB elements integrated by the Implementation Specific NodeB Expansion. This expansion procedure contains no hardware modifications or any other implementation specific change. This procedure is comparable to the Cellular Network Configuration Procedure.
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Figure 2 : Logical NodeB Expansion

1. The new cell parameters or transport channel configuration is defined by the Management System as result of a previous network optimisation process. In case of separated sub-systems for NodeB, RNC and network management there might be a configuration request from the Network Management to the RNC Manager with all required information to establish new logical resources in the expanded NodeB. It should be noted that in that case the whole procedure is triggered by the NodeB Expansion Proceed message that shall be sent as final result of the implementation specific expansion.

2. The RNC Manager initiates the logical NodeB expansion by sending the new parameters to the according RNC and requesting the re-configuration of the NodeB. 

3. Possibly the RNC blocks the affected logical resource in the NodeB, e.g. a cell. 

4. For cell re-configuration also the Cell Setup message can be used, since it contains all required information for an appropriate cell configuration. The NodeB will respond with a successful result report or with a failure notification. The same applies for the deletion of a cell. 

5. In case of common transport channel setup the RNC requests the establishment of all required channels including the transport channels on Iub. The successful establishment or a possible failure is reported back by a Common Transport Channel Setup Response message. 

6. Possibly measurement tasks can be requested or terminated by the RNC (not depicted in the figure above). 

7. Finally the result of the complete NodeB configuration procedure is reported to the RNC Manager. The complete NodeB Configuration might be reported afterwards to the Network Management Centre. 

Required Actions 

From the above description required actions that have to be fulfilled by the affected network elements can be derived. The following list represents a summary of the previous procedure description with respect to actions to be performed in NodeB, RNC and Management System:

· The re-configuration of implementation specific parameters and equipment shall be triggered by a request message from the NodeB Manager to the NodeB via the implementation specific O&M signalling channel. Alternatively a manual triggering should be possible.

· After receiving the configuration request including possible parameters indicating which NodeB parts are involved the RNC might request the blocking of affected logical resources in the RNC.

· The NodeB performs a self-test after the implementation specific configuration and sends a result report to the Management System via the implementation specific O&M signalling channel.

· Following to the implementation specific NodeB expansion the RNC has to be notified about the available resources.

· In order to re-configure resources owned and controlled by the RNC and physically located in the NodeB (logical NodeB expansion) the RNC Manager has to be notified about the implementation specific NodeB expansion and has to send all required information, e.g. new cell parameters, to the according RNC as request for configuration.

· After receiving the configuration request from the Management System the RNC has to perform all required tasks to configure the NodeB properly, i.e. cell setup or deletion, establishment or release of common transport channels or request or termination of measurement tasks in NodeB..

· The completion of the logical NodeB expansion and the result has to be reported back to the RNC Manager by the RNC.

Proposal
I3.05 O&M Functional Description

This paper proposes to add the entire section NodeB Expansion from the Rationale above to chapter 9 "Signalling Procedures" of I3.05 NodeB O&M Functional Description.
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