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1 Introduction

In the current TR23.882, there has been support for S1-flex concept, which could be seen as the basis for network sharing in SAE/LTE environment. So it is envisaged that it is necessary to extend the functionality of load balancing in the pre-LTE network with Iu-flex mechanism. This contribution proposes to initiate the study a robust solution for LTE with respect to network redundancy and load balancing when taking into account the unsufficient ability of current Iu-flex.
2 Discussion

2.1 Background

According to the descriptions in TS23.236, the load balancing of Iu-flex is only executed provided that the accessing UE is not yet assigned to a core network node, or in exceptional cases. That means the load balancing algorithm is enabled only when there is no core network node configured for Network Resource Identity delivered by the accessing UE, or when no Network Resource Identity can be derived from signalling sent by UE from air interface, or when the core network node corresponding to a Network Resource Identity can not be reached. So it is seen that the load balancing mechanism for Iu-flex is initially designed for abnormal cases.
In case that one core network node becomes unavailable, the load balancing algorithm can not switch the traffic to other effective core network nodes in a balanceable manner to avoid further negative impacts on them. So it is obvious that there is a need to enlarge the scenarios where the load balancing mechanism of current Iu-flex would be applicable. 
2.2 load balancing for S1-flex in LTE 
Many possible causes can result in unavailability of an access gateway in SAE architecture. Whenever an AGW becomes unavailable, the load balancing algorithm will receive quite a number of calls to be redirected in a short period of time, in which the relevant AGW is under more stress than normal situation that could be envisioned. But given the load balancing mechanism for LTE simply inherited from the one currently working in Iu-flex, it is only supposed to be activated at the moment when an UE can not be routed to an AGW (or MME) by the eNodeB following the MME-ID indicated by the UE. 
In such cases, an arbitrary selection without knowledge of the current load status in neighbouring AGWs in the same Pool Area could possibly no longer satisfy the load balancing requirements expected from LTE/SAE. In the worst situation, another AGW in the Pool Area selected to serve for those unlucky UEs will presumably come overloaded or even collapsed. To prevent this from occurring, the eNodeB should need to get the load information of AGWs in the Pool Area it belongs to. 
3 Conclusion

The load balancing mechanism defined by pre-LTE network should be enhanced before employed in SAE/LTE network environment for the purpose of network redundancy required by SAE/LTE.

4 Proposal

It is proposed that RAN3 initiate a discussion on how to define a robuster load balancing mechanism for S1-flex for SAE/LTE, capable of evenly redistributing traffics in case of an AGW unavailable.
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