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1 Introduction

This document seeks to provide a brief overview of the NAS Node Selector Function and it is a distillation of the current S2 document – TR 23.236 – which provides a summary of relevant information from a ‘RAN3’ perspective. 

It is not a comprehensive summary of the function, since TR 25.875 is not the principle document in which this subject has been detailed.  For a more comprehensive overview of this item – for informative purposes – reference should be made to TR 23.236.

Discussion

General

Any new functionality introduced into R5 should be introduced with the least possible impact to the existing R99/R4 specifications.
NNSF Overview

The Intra Domain Connection of RAN Nodes to Multiple CN Nodes introduces a routing mechanism (and other related functionality), which enables the RAN nodes to route information to different CN nodes within the CS or PS domain, respectively. 

The Intra Domain Connection of RAN Nodes to Multiple CN Nodes introduces the concept of “Pool Areas” where a subscriber may roam freely without the need to change the CN serving node. 

The usage of this ‘Pool Area’ concept aims to reduce inter CN node updates, handovers/relocations and reduce HLR updating signalling.

Pool Area
· A Pool Area: 

· is comparable to an MSC or SGSN Service Area, and may be a collection of one or more Service Areas. 

· Unlike an MSC or SGSN Service Area,  a Pool Area is served by multiple CN nodes (MSCs or SGSNs) in parallel which share the traffic of this area between each other. 

· Pool Areas may overlap.

· A Pool Area is an area within which a subscriber may roam without a need to change the serving CN node. 

· A Pool Area is served by one or more CN nodes in parallel. 

· The complete service area of a RAN node (RNC or BSC) belongs to one or more Pool Area(s). 

· A RAN node service area may belong to multiple Pool Areas which can occur when multiple overlapping Pool Areas include this RAN node service area. 

· The Pool Areas of the CS and of the PS domain are configured independently with the granularity of RAN node service areas. 

· If LAs or RAs span over multiple RAN node service areas then all these RAN node service areas have to belong to the same Pool Area.
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NAS Node Selection Function
The NAS Node Selection Function will be used in RAN nodes and potentially in CN nodes. In the RAN node the function selects the specific CN node (i.e. MSC or SGSN) to which initial NAS signalling messages or LLC frames are routed. The NRI identifies the specific CN node. 

If no CN node address is configured for the derived NRI or if no NRI can be derived (e.g. the MS indicated an identity which contains no NRI) then the NAS Node Selection Function selects an available CN node (e.g. according to pre-determined load balancing) and routes the message or LLC frame to the selected CN node.

The NAS Node Selection Function in the RAN node derives the NRI from the IDNNS IE (see TS 25.331) when the MS is supported in Iu mode. When the MS is supported in Gb mode the NRI is derived from the TLLI and for A interface mode the NRI is derived from the TMSI.

It is FFS whether a NAS Node selection Function is needed in the CN nodes or whether all selection is fixed by configuration. 

Network Resource Identifier
The Network Resource Identifier (NRI) identifies uniquely an individual CN node out of all CN nodes which serve in parallel a Pool Area. In areas where Pool Areas overlap the NRI identifies uniquely a CN node out of all CN node which serve all these overlapping Pool Areas, i.e. an NRI identifies uniquely a CN node within a RAN node. 

NB The NRIs of the CS and the PS domain are independent of each other as the PS and the CS domain CN nodes are addressed independently. More than one NRI may be assigned to a CN node.

The NRI is part of the temporary identity TMSI (CS domain) or P-TMSI (PS domain) which is assigned by the serving CN node to the MS. Each CN node which support the "Intra Domain Connection of RAN Nodes to Multiple CN Nodes" is configured with its specific one or more NRI(s). The (P-)TMSI allocation mechanism in the CN node generates (P-)TMSIs which contain a configured NRI in the relevant bit positions. 

In Iu mode the MS provides an Intra Domain NAS Node Selector (IDNNS) [2] in the Access Stratum part of the RRC-Initial-direct-transfer message to the RAN node (RNC or BSC). The IDNNS contains a routing parameter with a fixed length of 10 bits. This routing parameter transports the NRI value. In addition the IDNNS contains an indication from which identity (TMSI, IMSI, IMEI, ...) the routing parameter is derived. 

Load Balancing
The aim of the NAS Node Selection Function in the RAN node balances the load between the available CN nodes. The load-balancing algorithm is implementation specific.

It is FFS whether the load balancing for the selection of a CN node by another CN node is necessary or, whether the load balancing at the CN node selection by a RAN node is sufficient and the selection between the CN nodes is fixed by configuration.

Mobility Management and Backwards Compatibility
If multiple CN nodes are configured in the new CN node for the old RA or LA indicated by the MS then the new CN node derives the NRI from the old (P-)TMSI indicated by the MS. The new CN node uses the old RA or LA together with the NRI to derive the signalling address of the old CN node from its configuration data. Alternatively, a default CN node for each RA or LA (as described below) may be used to resolve the ambiguity of the multiple CN nodes serving the same area. A selection of one alternative is FFS.

CN nodes which do not support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes are not aware, that multiple CN nodes may serve a LA or RA. The nodes without this feature can therefore derive only one CN node from the LA or RA, respectively. 

If a CN has nodes with the feature and nodes which do not support this feature then a default node has to be configured for LAs and for RAs in which multiple CN nodes serve MSs. This default node relays the signalling between the both node types. It resolves the ambiguity of the multiple CN nodes per LA or RA by deriving the NRI from the TMSI. 

The default node is configured per LA or RA and not per Pool Area as an LA or RA may belong to multiple Pool Areas.

The handover/relocation from CN nodes which do not support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes to CN nodes not supporting this features does not need a NAS Node Selection Function in the originating CN node as there is only one target CN node. The originating CN node discovers from its configuration data, that there is only one target CN node for the requested handover/relocation target ID.

Editors Note – For further details, please refer to TR 23.236.
2 Proposal

It is proposed to include the above terms within a Section 6 – Study Areas - of the TR 25.875.
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