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Discussion
RAN3 has sent an LS to SA2 (R3-151317) on “overload of MME resource quotas in RAN sharing scenarios”, for RAN sharing scenarios and which 

· states that they have agreed the basic requirement that the MMEC is uniquely assigned to each MME connected to the same eNB, and they ask us to make sure it is well documented in stage 2 specifications;
· ask SA2's feedback relative to the feasibility of GWCN deployments using a dedicated MMEC per sharing PLMN.

As background to the LS they indicate a use case related to overload control in a GWCN deployment which is discussed below. In this DP we also add an additional use case related to paging to motivate the proposed LS reply in S2-15xxxx.

MME overloads in GWCN scenarios
The use case referred to in the RAN3 LS (R3-151317) Based on discussion with my RAN colleague the use case as discussed in RAN3 was UE rejection handling during CN overload in GWCN deployment.

There is an already 3GPP specified functionality making it possible for the MME to use the Overload Start procedure with the eNB. The overload start message indicates the GUMMEI to the eNB for which the operator request to reduce the load. The GUMMEI is constructed from the PLMN Id, the MMEC and the MMEGI. 

When an RRCConnectionRequest is sent from the UE to eNB and the eNB previously has received an Overload Start message from the related operator the eNB may choose to save radio resources by immediately rejecting the RRCConnectionRequest. The RRCConnectionRequest message may convey the S-TMSI i.e. MMEC and M-TMSI but no PLMN Id and no MMEGI. 

Applying this to a GWCN deployment the shared network variant of GWCN is to allow sharing operators make us of an MME where the MME node’s resources are shared between the operators. In a scenario where one sharing operator has an overload condition at other network resources besides the MME (e.g. HSS, SGW and PGW which are not shared nodes) such that this condition impacts the success rate of procedure execution in the MME, the overload issue in the EPC is impacting the MME with procedure execution failure (failure to attach, failure with establishing PDN Connections, etc.), in which case it would be beneficial to MME to mitigate such UE-induced load. If one operator experience overload in HSS it shall be possible for the operator to use the Overload Start procedure by that operator without affecting overload handling for the other sharing operators.
As can be seen in the messages Overload Start and RRCConnectionRequest the only common identity is the MMEC. If the MMEC in the Overload Start message represents the MME node and not also the shared operator part of the same MME node, a use of the Overload Start procedure will trigger a reject of all RRCConnectionRequest for all sharing operators even if it only one of the operators have an overload situation.
Conclusion 1: In a GWCN deployment it is feasible to a have a dedicated MMEC for the combination of MME and sharing operator of that MME.

Paging scenario
The S-TMSI (MMEC+M-TMSI) used by the MME at paging via S1AP Paging is to identify the UE which is target for paging. To avoid that more than one UE responds to a paging request it’s necessary that the same S-TMSI value is not used by more than one of the sharing operators.

In a scenario where one of the operators makes use of the NAS-related parameter T3346, the mobility back-off timer it prevents the UE to perform any type of UE-initiated signalling, even prevent TAU (both periodic and mobility triggered) as long as the timer is running. It’s, however, possible to get the UE communicating again by paging the UE.

From using an MMEC with an MME, where the MMEC value is common to the sharing operators of the MME, may result in an overlap of S-TMSI values between the sharing operators. The effect is that a paging performed by one of the sharing operators triggers all UEs with overlapping S-TMSI to respond to the paging. A simultaneous use of overlapping S-TMSI values and back-off timer T3346 will cause UEs to incorrectly terminate their back-off state and increase the load at the operator which make use of back-off timers to mitigate CN overload.
The back-off mechanism enables an operator to serve a large number of machine devices since the network has an option to use the back-off mechanism to address potential issues of high signaling load from low-priority devices. Overlapping S-TMSI values removes that option since one sharing operator will induce additional load at other sharing operators.

Conclusion 2: The S-TMSI includes information about the serving operator, i.e. the MMEC is an indication of the serving operator.
Proposal

It is proposed to agree above conclusions and by that the proposed LS Reply in S2-152225. 
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