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1 Introduction

In the last 3GPP RAN meeting, a new SI proposal on RAN sharing enhancement was agreed. According to the SID [1], the objective of this study item is to 

· study how to implement the requirements from SA1 as provided in TS 22.101 [2], i.e.

· study impacts on E-UTRAN architecture and signaling interfaces, e.g. how to introduce means to quantify and monitor resources used by any participating operator
· study which changes are needed to relevant specifications for which RAN3 is responsible e.g. changes to S1 and X2 signalling

· co-operate with other TSGs/WGs in case some of the requirements would impact parts of the overall system which are out of scope of RAN3
· etc.
In this contribution, we investigate on the impacts and requirements of RAN sharing enhancement on E-UTRAN from an operator’s perspective. 
2 Discussion 
2.1 Background
As shown in Figure 1, E-UTRA RAN sharing enhancement allows multiple operators to share a single E-UTRA RAN. The shared E-UTRAN is provided by the Hosting Operator i.e. Operator A, who shall be able to specify the allocation of E-UTRAN resources to one or more Participating Operators according to agreed resource allocation scheme. Based on this architecture, the impacts and requirements brought by RAN sharing enhancement needs to be analyzed. 
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Figure 1: E-UTRA RAN sharing enhancement architecture
2.2 On request Inter-operator cooperated load balancing

Load balancing can be performed in the cell with high traffic load to solve traffic congestion. In RAN sharing enhancement architecture, when only one or more operators perform load balancing, the offloading effect may not be very significant. 
As depicted in Figure 3, cell1 (shared by operator A and B) is still congested after operator A performs load balancing. If further load balancing is performed by operator A, the quality of service cannot be guaranteed for new incoming operator A’s users. In this case, operator A can request operator B to perform load balancing in cell2 which is operator A’s share. With inter-operator cooperated load balancing, operator B can offload part of its users from cell1 to cell2, then the traffic congestion in cell1 might be alleviated. It is obvious that inter-operator load balancing may bring some standardization impacts, such as introducing new X2 interface message or modifying existing X2 interface message for operator specific load balancing request and exchanging operator specific load information between neighbour cells. Although some standardization impacts can be foreseen, it is considered that the scenario in Figure 3 is quite important from an operator’s perspective. On the other hand, inter-operator cooperated load balancing is also essential to guarantee the offloading effect in a cell. Hence, we give the following proposal:

Proposal: On request Inter-operator cooperated load balancing to specific cells should be allowed in Release 12 RAN sharing enhancement.
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Figure 3: Motivation of inter-operator cooperated load balancing
3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal: Inter-operator cooperated load balancing should be allowed in Release 12 RAN sharing enhancement.
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