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1 Introduction 
Till now, no standardised solution will work to correctly indicate MME Overload situations to a HeNB that is served by a HeNB-GW. Although from an S1 Setup Response an HeNB can get to know namely served PLMNs and MMECs, HeNB-GW cannot let a HeNB correctly interpret the S1 OVERLOAD START/STOP in terms of PLMN-ID and MMEC relationship on receiving a trigger from an MME in RAN Sharing Situations. Given that in RAN Sharing Situations it can cause interoperability problems if pure proprietary solutions are assumed, specifications have to be updated. 
The Objective of this contribution is to capture highlight the importance of letting an MME indicate its OVERLOAD situations in terms of PLMN-ID and MMEC relationship correctly using GUMMEI-list. It further discusses that the same solution can enable a hosting provider to throttle S1 traffic per PLMN-ID basis.
2 Discussion

2.1 HeNB behind HeNB-GW Deployment 
According to the current Specifications, an MME is not supposed to make use of GUMMEI-List in S1 OVERLOAD START/STOP. In case of overload situation it simply indicates it is overloaded. Although it can work fine in non-RAN Sharing Situations, it can cause interoperability issue when a HeNB is served by a HeNB-GW. To deal with this, a solution was presented in RAN3 #89 where a static mapping of MMEC-PLMN was assumed [1]. This solution can lead to the following drawbacks:

i). Needs heavy manual configuration effort if non-signaling mechanism is assumed OR otherwise it may require to modify S1 Setup Response with a new IE indicating MMEC-PLMN mapping

ii). Can question the whole S1 flex architecture and load balancing based on Relative MME capacity

iii). Can lead to a single point of failure.
Given the existing timeline for this WI, it is better to reuse existing GUMMEI-List to avoid interoperability issues. 

Observation 1: enabling MME to indicate its OVERLOAD START/STOP while making use of GUMMEI-List can ensure interoperability without having to add a new IE and without introducing the drawbacks listed.
Proposal 1: RAN3 is requested to allow an MME to make use of GUMMEI-List to tackle the highlighted interoperability issue.  

2.2 Throttling S1 traffic per PLMN Granularity   

Although not queried, SA2 indicated in its LS Reply that there is no requirement for a quota-based system [2]. This does not mean that a hosting provider cannot adopt a quota-based system. Given that first-come first-served system is assumed for RAN Sharing, non-quota-based system can lead to a situation where one Sharing Operator consumes significant amount of resources at a given time (perhaps due to an unexpected event) – hence, throttling traffic per PLMN granularity is required when such a situation occurs. The solution that is proposed in Section 2.1 can work well to deal with a situation where S1 traffic throttling is needed per PLMN granularity without any additional effort.
Observation 2: Allowing MME to make use of existing GUMMEI-List can enable Selective S1 traffic throttling whenever required.

3 Conclusion and proposals
After highlighting an interoperability issue caused when a HeNB is directly served by a HeNB-GW, this tdoc makes the following Observations and a proposal:
Observation 1: enabling MME to indicate its OVERLOAD START/STOP while making use of GUMMEI-List can ensure interoperability without having to add a new IE and without introducing the drawbacks listed.

Proposal 1: RAN3 is requested to allow an MME to make use of GUMMEI-List to tackle the highlighted interoperability issue.  
Observation 2: Allowing MME to make use of existing GUMMEI-List can enable Selective S1 traffic throttling whenever required
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