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1.
Introduction
In last meeting, the discussion on RAN sharing enhancement was initiated. The S1 overload procedure was one of the agreed issues to focus on. This paper investigates this issue and shows the possible impacts on the existing procedure. 
2.
Discussion
In last meeting, we have agreed that both the GWCN and MOCN as shown in Fig. 1 should be supported for RAN sharing enhancement.
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Fig. 1 GWCN and MOCN 
For the current MME overload procedures, if MME sends the message to eNB, it will apply to all of the UEs served or to be served by the eNB. However, in the RAN Sharing environment, we may analyse the possible issue separately for MOCN based and GWCN based architecture. 

Firstly, for the MOCN-based architecture, the core network operators only share the radio access network nodes. Since the MME is not shared and if it is overloaded, the shared eNB can identify which MME is overloaded when it receives the message from the corresponding MME. In another word, MME1 and MME2 send two separate messages through separate S1 interfaces, so even the sharing eNB can identify that for which PLMN(s) it is overloaded. eNB then can apply to the corresponding UEs served or to be served. 
Secondly, for the GWCN-based architecture, the situation would be differently because the core network operators share the radio access network nodes and also the MMEs serving the shared radio access network nodes. In this scenario, a situation may happen that for the MME of a specific operator the number of UEs in the shared eNB is still under control based on the negotiated policy. Thus, the overload limitation should not apply to the UEs of this operator. It should only apply to the UEs of overloaded operators, which has used more resources than the negotiated policy allows. The current method does not support it. Therefore, it is necessary to investigate the overload start/stop messages. A possible change is given in Fig. 2  
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Fig. 2 Possible change for the overload procedure. 
Based on the analysis above, the following proposal is suggested.
Proposal) It is proposed to enhance the S1 overload procedure for RAN sharing enhancement and capture Fig.2 in TR.
3. Conclusions
In this paper, we investigated the possible impacts for S1 overload procedure in RAN sharing environment. The following proposal is suggested to RAN3:  
Proposal) It is proposed to enhance the S1 overload procedure for RAN sharing enhancement and capture Fig.2 in TR.
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