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1. Discussion

1.1 General

In Release 99, the point-to-point nature of the Iu interface prevents the connection of the RNC to many CN elements of the same type (many SGSNs and/or many MSCs). The Turbo Charger concept addressed this issue by introducing a routing function to select a CN element to serve a UE from a pool of CN elements. In Release 99, it was not approved to include the routing function in the RNC.

In Release 4, this issue can be reconsidered. Having a one-to-many connection between the RNC and the CN elements (the SGSN and/or the MSC) enables to select a suitable CN element from a group of CN elements. This improves the resilience of the system, because if one CN element can not be used for some reason, it is possible to select another one to serve a UE. To enable this, a concept close to the Turbo Charger is presented in this contribution. The concept presented in this contribution is common for both the PS CN domain and the CS CN domain.

1.2 Proposed New UTRAN Behaviour (Within R3 scope)

A new function is included in the RNC. The RNC needs a pre-configured list of CN elements serving an area (a routing area and/or a location area). From the list, the RNC shall select the most suitable CN element to serve a UE. Only one CN element of the same type shall serve the UE at the same time. The selection is done when a signalling connection is first established between the UE and the CN element. The selected CN element shall send a new parameter identifying the CN element, the CN Identifier, to the UE. If there is no CN Identifier allocated by a CN element, a Release 4 UE shall use a specific value of the CN Identifier, and send it to the RNC to identify that it understands the CN Identifier.

The signalling connection between the UE and the CN element may be released at some point. Later, the signalling connection may have to be established again. When re-establishing the signalling connection, the RNC can select the same CN element to serve the UE as previously. The UE shall send the CN Identifier to the RNC, and the RNC can select the CN element based on the CN Identifier.

To support pre Release 4 UEs, the RNC shall know a default CN element serving a routing area and/or a location area. Pre Release 4 UEs do not understand the CN Identifier and will never send it, so the RNC shall select the default CN element to serve such UEs.

The UE may be served by the same CN element as long as the UE is within an area served by the CN element Unnecessary inter SGSN routing area updates and inter MSC location area updates can be avoided, which reduces signalling within the backbone network.

1.3 Proposed New CN Behaviour (Outside R3 scope)

An inter SGSN routing area update or an inter MSC location area update is performed when the UE moves to an area which is not served by the current CN element. A similar function as in the RNC is needed in the new CN element to find the old CN element serving the old area. In the routing area update request or the location area update request, the UE shall send the CN Identifier of the previously visited CN node to the newly visited CN element in order to enable the new CN element to enquiry the right old CN element.

R99 UEs shall be handled by a default CN element for each area (one default entity for each area), and as stated before, the routing area update and location area update requests from R99 mobiles are always sent to the corresponding default CN elements. The newly visited default CN element will find the old default CN element based on the previously visited RAI/LAI that is always indicated by the R99 UE. This is the normal R99 functionality.

1.4 Example Scenario

An example of this concept is presented in the figure below. In the example, SGSN1 and SGSN2 serve the same routing area RA1, and SGSN3 and SGSN4 serve the same routing area RA2.
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Figure 1. Two SGSNs serving the same routing area.

2. Required changes

The concept presented in this contribution requires simple specification changes:

· in the RNC, a list of CN elements serving an area (a routing area and/or a location area)

· a simple method to select a CN element from a group of CN elements

· the CN element sending the CN Identifier to the UE

· the UE storing the CN Identifier

· the UE sending the CN Identifier to the RNC in RRC messages.

The CN Identifier may be specified as a new standalone parameter or part of the already existing parameter TMSI. The CN Identifier is needed in the Paging message to identify the CN element initiating the paging, because the UE needs to contact that specific CN element. Normally paging is done with TMSI and if the CN Identifier is a part of the TMSI, no additional parameter is needed in the Paging message. The preferred method is to specify the CN Identifier as part of TMSI.

3. Proposal

The following is proposed:

· R3 discusses the possibility to include this technology as a R4 WI. The WI sheet will be provided if adequate support is found, and contributions to complete the item in relevant groups will be provided by Nokia

· If the concept is accepted, R3 communicates the decision to other relevant groups (TSG RAN, S2 and the CN groups currently handling Turbo Charger concept).
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