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1. Discussion

In WI Intra Domain Connection of RAN Nodes to Multiple CN Nodes, a new function was introduced to select a CN element from a group of CN elements. For example, the RNC selects an SGSN to serve a UE from a group of SGSNs, all serving the routing area where the UE is located. At inter SGSN routing area update or at inter MSC location area update, this function is also needed in the SGSN or MSC respectively to select an SGSN or an MSC serving the old area.

S2-001972, NP-000619 (S2-001983) and a draft TR on Intra Domain NAS Node Selection Function specify in detail the advantages of this new functionality.

The new function requires that the CN element identifies itself to the UE. Intra Domain NAS Node Selector (IDNNS) could serve as such an identifier. In subsequent contacts, the UE can identify the CN element with the IDNNS and thus get connected to the same CN element as previously.

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.
1.1 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). It would be an implementation issue how RNC builds up the list of CN elements. For instance, RNC might enquire DNS, or an operator might configure RNC, etc.

· in the CN element (the SGSN and/or the MSC), a list of CN elements serving the old area. It would be an implementation issue how SGSN/MSC builds up the list of CN elements serving the old area. For instance, SGSN/MSC might enquire DNS, or an operator might configure SGSN/MSC, etc.

· in the SGSN, a list of MSCs derived from the routing area where the UE is located (for functions in the Gs interface)

· a simple method to select a CN element from a list of CN elements based on the RA and the IDNNS sent by the UE (a default CN element is selected if no IDNNS is sent by the UE)

· the CN element allocating the IDNNS as part of the PTMSI or TMSI
· the UE storing the IDNNS as part of the PTMSI or TMSI

· the UE sending the IDNNS as a new parameter to the RNC in RRC messages or to the BSC in RLC messages as part of TLLI.

1.2 IDNNS as part of the PTMSI orTMSI

The PTMSI or TMSI are currently present in MM messages. By allocating IDNNS as part of the PTMSI or TMSI, minor changes are required to MM messages.

1.3 How to identify R00 UEs

A R4 UE can send a specific IDNNS in the RRC messages in case there is no IDNNS allocated by a CN element. When receiving the specific IDNNS, the RNC knows that the UE understands the IDNNS parameter. This allows the RNC to select the CN element (e.g., on round robin basis, or by more advanced algorithm) for a R4 UE, while pre R4 UEs always use the same default CN element.

1.4 No changes to paging

If paging is done with PTMSI or TMSI, no additional parameter is needed in the Paging message. This is because the IDNNS is part of the PTMSI or TMSI.

1.5 Changes regarding the Gs interface

For the Gs interface, two IDNNSs are needed in the MM messages: the IDNNS identifying the SGSN as part of the PTMSI and the IDNNS identifying the MSC as part of the TMSI. The UE sends the IDNNS identifying the SGSN to the RNC. The RNC selects the SGSN based on the routing area where the UE is located and the IDNNS sent by the UE. The SGSN selects the MSC based on the location area (derived from the routing area) and the IDNNS included in the TMSI. In R99, the SGSN has a translation table to perform the MSC selection. To support the case where the SGSN can select an MSC from a group of MSCs, the translation table has to be extended.

1.6 Backward compatibility issues

The feature presented in this contribution is fully backward compatible. If part of the system is as in R99, the system will just behave as in R99.

Case 1: R4 UE in a R99 network:

The UE derives the IDNNS from the PTMSI/TMSI based on R4 rules and sends it to the RNC. The R99 RNC ignores this optional parameter and connects the UE to the only CN element connected to this RNC.

Case 2: R99 UE in a R4 network:

The UE never sends the IDNNS and is therefore always connected to the default CN element. Only one default CN element can serve one routing area or one location area.

Case 3: R99 CN and R4 radio access network:

Only one CN element for a routing area and/or location area can be configured in the RNC.

Case 4: R99 radio access network and R4 CN:

Even if the CN element supports the R4 way to allocate PTMSI or TMSI, the RNC may still use one CN element for a routing area and/or a location area if the system should behave as in R99.

2. Conclusions

Introduction of the Intra Domain NAS Node Selection function in UMTS would reduce the overall number of handover/RAU/SRNS relocations, provide efficient load sharing, scalability and seamless maintenance/upgrade of a network.

These advantages could be achieved at a cost of minor changes to the specs.

3. Proposal

It is proposed to adopt the concept presented in this contribution. One of the necessary CRs against 23.060 provided by Nokia is presented in Tdoc S2-010180.
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