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1 Purpose

The purpose of this paper is to allow the RNC to dynamically determine the load of the connected CN nodes, in order to select the CN node for NNSF in the most network efficient manner. 

2 Introduction
When the NAS Node Selection Function is being used in UTRAN, as the name indicates, the RNC is assumed to be able to perform the selection of the CN node towards which the UE messages will be forwarded.

Once the UE is attached to one CN node, the selection is made automatically by the RNC, with the NRI field derived from the allocated (P-)TMSI. However, for a new attachment, the RNC can control the selection of a new CN node on its own. The basic decision criteria can be a simple random selection, but it is obviously not the most efficient algorithm from a network perspective..

On the contrary, it has always been assumed that the NNSF would allow the operator to balance the offered load among the CN nodes (see section 4.5 of TS23.236:

Preferably, the NAS Node Selection Function in the RAN node balances the load between the available CN nodes

In particular, it is desirable to efficiently distribute the offered load under normal operation in order to avoid unnecessarily reaching the CN node congestion thresholds.

The current overload procedure existing over Iu cannot be readily used to achieve this load balancing because it hasn't been intended for that purpose, and it is triggered too late. A correction is therefore needed in order to provide the RNC with refreshed load information from the CN nodes.
3 Description of the solution

It is required to determine how and how often to transfer this information and the nature of the load information to be transferred to the RNC.
3.1 How and How often to transfer the Load Information

It is possible to have some CN node load information configured in the RNC beforehand, but this would only be static load information. However, the NNSF mechanisms need to know the actual load situations in the CN nodes in real time to operate the load balancing efficiently.
Therefore, dynamically updated load information is needed by the RNC. This load information can be easily passed over the Iu interface, based on the existing well-defined Information Transfer procedures available in release 6. One just needs to add only one new information element within this procedure. 
The support of such new element would not be mandated but left optional.
Two approaches can be thought of for the dynamic refresh: either the RNC triggers the load information request or the CN node sends it w/o explicit request from the RNC.
Since the RNC is unaware of the current load status in the CN nodes, the RNC trigger approach would mean implementing a periodic request from the RNC, which has the following drawbacks:
· either the frequency of these periodic requests is low and quick variations of load are detected late, or
· either the frequency of these periodic requests is high and this unnecessarily increases signalling load over the Iu.

Therefore, it is proposed to recommend approach 2, where the CN node informs the RNC of new load status only when the load has experienced a significant variation. The threshold (i.e. the amount of variation triggering the sending of data) could be easily left as operator, controlled by a manufacturer parameter.
3.2 Nature of the Load Information

It is here proposed to exchange control plane load information.

Various types of such load information can be considered as relevant (but not necessarily mandatory) for performing load distribution:
· number of ongoing signalling connections a given CN node has established with its pertaining RNCs in an Iu-Flex context,
· number of UEs currently attached in this CN node,

· processing occupancy (control plane and/or user plane).
Depending on the network and on the vendors involved, the operator could wish to rely on any of these factors.
Rather than agreeing on and introducing a complete set of new information elements, it is proposed to reuse RAN3 proposal of May 2005 (tdoc R3-050607) to have only one generic element passed as a load percentage. This dynamic percentage value is defined in Tdoc 050607 compared to a static value, configurable in the CN nodes. It will be the responsibility of the operator to define its criteria for load, and to have the CN nodes populate this static value among the types which have been identified as candidates hereabove. 

4 Conclusion and Proposal 

It is proposed to include a load information element in the existing Downlink Information Exchange procedure in order to enable a load balancing by the NNSF based on actual and refreshed CN load information. The nature of this information is proposed to be left configurable and operator dependant.
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