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Rationale

The following sections contain a detailed description of the NodeB swap procedure. The purpose of this contribution is to clarify the use of NBAP message 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 Swap

Within the NodeB Swap Procedure one or more NodeBs might be detached from RNCs and attached to other RNCs. For example the installation of a new RNC can trigger the NodeB Swap procedure. There are potentially five steps to be performed:

1. Physical installation of the new RNC and of all links

2. Configure the new RNC

3. Detach the NodeB

4. Attach the NodeB to the new RNC 

5. Re-configure the old RNC (including possible re-configuration of adjacent NodeBs attached to this RNC)

The NodeB Swap is one of the most labour intensive procedures and an appropriate optimisation of this procedure is a valuable improvement of the overall network O&M. For operators it is important to minimise the interruption time of the NodeB operation. In particular, this procedure consists of several other potentially optimised procedures. The (re-) configuration of RNCs and NodeBs can be included in the Cellular Network Configuration procedure and the NodeB Expansion procedure. The attachment of the NodeB to the new RNC is comparable to a NodeB installation. These procedures will not be described in detail, only possible trigger messages or result messages will be considered.

Assuming that all physical links and the site for the new RNC are prepared the description starts with the installation of a new NodeB.

Installation of a new RNC

The installation of the new RNC consists of the following steps:

1. Establishment of the connection to the management system

2. Implementation specific initialisation of the RNC including start of all functional entities residing in the RNC

3. Establishment of all required Iu connections, e.g. signalling bearer for RANAP and ALCAP

4. Establishment of possible Iur connections, e.g. signalling bearer for RNSAP and ALCAP

After the local HW/SW installation and the potentially manual establishment of all ATM links and the connection to the RNC Manager the new RNC is initialised and configured by it's Manager. Comparably to the NodeB installation the RNC may requests it's initialisation from the RNC Manager. After the initialisation/configuration some self-test shall be performed. The result of these self-tests is reported back to the Manager. Since the installation of a new RNC does not affect the NBAP messages and most of the performed actions seem to be implementation specific the RNC installation will not be described further.
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Figure 1 : RNC Installation
Re-configuration of old RNC

The old RNC has to be re-configured in order to adapt it to the change of resources caused by the detachment . Therefore within the NodeB Swap procedure the Network Management Center sends a RNC re-configuration request to the Manager of the old RNC. In the described example the RNC Manager for the old and the new RNC reside in the same entity. It should be noted that there might be separated Managers, e.g. in case of RNCs from different manufacturers. Since most likely the radio parameters in the cells of the old RNC change by detaching one NodeB, the RNC re-configuration should re-configure the data in it's NodeBs that is not implementation specific. In particular, the RNC re-configuration consists of the configuration of the RNC and several Cellular Network Configuration procedures. The Network Management Centre may send a RNC Re-configuration Request to the RNC Manager (in case that both management entities exist separately). The RNC Manager performs a modification check taking into account the capabilities of the old RNC and performs the RNC re-configuration. After some self-tests the RNC Re-configuration Complete message is sent to the RNC Manager. Following to the RNC re-configuration the RNC Manager that has also control over the logical RNC resources, i.e. cells, performs one or more cell re-configuration procedures (refer to Tdoc 619). The finalisation of the whole re-configuration, i.e. RNC and cell re-configuration, is reported to the Network Management Centre.
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Figure 2 : RNC Re-configuration
NodeB Detachment 

First the Network Management Centre requests the detachment from the according NodeB Manager. The NodeB Manager informs  the NodeB via implementation specific O&M signalling that the NodeB will be detached. After receiving the detach request the NodeB asks the RNC to block the NodeB's resources. Potentially this step might be performed in the reconfiguration of the old RNC. When the NodeB receives the result of the blocking procedure from the RNC, it reports it's blocked-state back to the NodeB Manager and initiates it's detachment. The from now on implementation specific detachment includes the release of established connections (signalling bearer for NBAP, ALCAP and implementation specific O&M). The completion of the detachment should be reported to the Network Management Centre.

New Installation

As soon as the Network Management Centre receives the NodeB Detach Complete message, it may trigger the new installation of the detached NodeB to the new RNC. For example, the Network Management Centre may inform the installation technician to install the NodeB. The remaining installation process is the same as for normal NodeB installation. Please refer to the NodeB installation procedure for details.
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Figure 3 : NodeB Detach
· Since the Management System receives separated reports for each sub-procedure, i.e. for RNC installation, NodeB installation and RNC re-configuration the whole procedure can be seen as successful if all sub-reports indicate successful sub-procedures.

Proposal

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