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Discussion
1 Introduction 
It was Agreed in RAN3 #83 that S1 Overload procedure in RAN Sharing situations needs to be further investigated [1]. The main motivation for this Overload investigation came from the fact that the overload situation of one operator especially in the EPC should not have adverse effect on other operators.  . The issue that was highlighted in RAN3 #83 is relevant to GWCN Sharing Architecture where Sharing is normally based on agreed quota or share ratio. This means that the Overload related procedures should consider the agreed quota per operator. However, the legacy Overload related procedures do not take such quota into consideration and can lead to serious problem as high-lighted in the next Section. 
Also, in order to Support NAS Node Selection Function (NNSF), EPC capacity has to be notified by an MME per PLMN ID.
After highlighting a problems associated with the legacy S1 Overload procedure and EPC capacity Signalling, this paper provides a text proposal to be included in the new TR.
2 Discussion

2.1 MME Overload:
In the case of GWCN, an MME will be shared between more than one operators – each Operator having access to the agreed quota of the total MME capacity. Under such circumstances an MME has to constantly monitor whether any operator has nearly exceeded its shared agreed quota and throttle further traffic if an operator has nearly used up its quota. The need to throttling traffic belonging to certain PLMN-IDs that have nearly exceeded their Agreed quota without affecting other operators that are under loaded means an MME should be able to trigger overload procedure Selectively per PLMN-ID. This will in turn have an impact to existing Overload Start/Stop procedure. This is possible by allowing an MME to indicate in terms of which PLMN IDs a given Overload Start/Stop trigger is concerned with.
Observation 1: In order to Allow an MME to be Selective in terms of Overload Start/Stop procedure, existing relevant procedures have to be modified.
2.2   NAS Node Selection Function (NNSF):

An eNB learns about an MME capacity from Relative MME Capacity IE. This Information is useful for an eNB to route UEs for instance based on EPC capacity. In the case of GWCN, there is a need for an eNB to know this capacity Information per Operator. 
Observation 2: In order to Allow an MME to provide Operator Specific capcity Information to an eNB, existing relevant mechanism has to be modified.

Proposal 1: RAN3 is kindly requested to consider these 2 Observations when investigating Relevant EPC-Specific Overload issues identified in RAN3 #83.
3 Conclusion and proposals
After highlighting EPC Overload related problem in RAN Shared Situations, this paper further examined in terms of how it can be rectified. Based on this, this paper makes the following Observations, proposal and provides a text proposal:
Observation 1: Observation 1: In order to Allow an MME to be Selective in terms of Overload Start/Stop procedure, existing relevant procedures have to be modified.
Observation 2: In order to Allow an MME to provide Operator Specific capcity Information to an eNB, existing relevant mechanism has to be modified.

Proposal 1: RAN3 is kindly requested to consider these 2 Observations when investigating Relevant EPC-Specific Overload issues identified in RAN3 #83.
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5 Text proposal
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4.3
Support for per Operator based Overload ProcedureThe purpose of the Overload Start procedure is to inform an eNB to reduce the signalling load towards the concerned MME. However, in case MME is also Shared when GWCN is adopted, there should be acway for an MME to Selectively indicate the Overload Situation per PLMN ID
4.2.1. Problem description:

a)
Current MME overload Start/Stop procedure gets triggered in an GWCN network irrespective of whether an operator has in fact used its shared quota OR not whenever the overall load reaches its limit. This will create a situation whereby an overloading behavior of one operator having negative impacts on other under loaded operators. These existing mechanisms do not consider load per operator and hence, can result in unfairness.
4.2.2 Solutions:

Following high-level solution have been identified for (a):

1) Overload Start/Stop in GWCN has to be signalled per PLMN ID by taking current Load per PLMN ID and agreed quota per PLMN ID into consideration.
4.4
Support for per Operator based NNSF
The purpose of the Relative MME Capacity IE is to inform an eNB about an MME capacity. This Information is useful for an eNB to route UEs for instance based on EPC capacity. In the case of GWCN, there is a need for an eNB to know this capacity Information per Operator.
4.2.1. Problem description:

a)
Existing mechanism does not allow an MME to Signal its Relative capacity per PLMN-ID. This existing mechanism does not consider load per operator and hence, can result in unfairness.
4.2.2 Solutions:

Following high-level solution have been identified for (a):

1)
Relative MME Capacity by an MME in GWCN has to be signalled per PLMN ID by taking current Load per PLMN ID and agreed quota per PLMN ID into consideration.
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