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Introduction

At SA2# 63 meeting SA2 continued discussing an MME overload handling and accepted document S2-081961 on MME overload handling which is an input for the current TS 23.401 v8.1.0 and TS 23401 v8.1.0+. 

The aim of the document is to explain the overload mechanism as defined in SA2. 
2
Discussion
2.1
Overload mechanism

Overload situations usually have another characteristic than load-imbalances (i.e. load-imbalances that do not reach any overload threshold). Overload situations are usually exceptional. Overload can and will happen (e.g. “new year” peak). 

Therefore a mechanism is needed to allow an overloaded MME to restrict the load its eNodeBs are generating. The removal of the load from an overloaded MME needs to be performed without the risk to overload other MMEs in the pool area. 

A mechanism on the S1 interface needs to be considered that the overloaded MME provides an indication to a proportion of eNodeBs the MME has a S1 interface connection. The reduction of the total amount of load is reflected in the proportion of eNodeBs the MME provides the overload indication. The MME determines the proportion of eNodeBs to which the overload indication is sent to. In addition the MME selects the eNodeB randomly to avoid that two overloaded MMEs in a pool sent the overload indications to exactly the same set of eNodeBs. 

The indication the MME provides to the proportion of eNodeBs is an OVERLOAD START message for the overload situation and an OVERLOAD STOP messages in case the MME enters the normal operation mode again.
To cope with overload situations in an efficient manner “equally loaded” MMEs is the best precondition for being prepared for overload situations. The usage of steering factors in overload situations is seen as problematic because these are: 
· not suited for a fast reaction (too slow, because of low rate of newly entering UEs into the pool)

· leads to deviating from “equally loaded” MMEs because of temporary overload in one MME makes the system more vulnerable when a global overload situation occurs. 

Statistically, all MMEs should experience the same load per UE, because UEs are randomly assigned to MMEs.  (If one MME experiences significantly different load, something is fundamentally wrong and needs to be investigated and cannot be solved by load balancing).
In order to ensure a reduction in the concerned eNBs it is considered to provide an indication whether the load should be reduced in one step or several steps. The indication can be interpreted as load reduction of x percentage.
In addition to this an indication to the eNBs which kind of load should be reduced e.g. emergency calls only, or RRC rejection of service requests, or RRC rejection of mobiliy management activities can be provided too. 
For example the MME may request the eNodeB 

· to allow only RRC connection establishments for emergency calls 

· to reject all service requests that response to paging
· to reject all new RRC connections for EPS Mobility Management signalling 
· to reject all non-emergency service requests for service type data
2.2
S1 signalling impact
The overload indication is provided with an “Overload Start” message on the S1 interface. In case the MME is back in the “normal operation mode” an “Overload End” indication is provided to the concerned eNBs. Both procedures are class 2 procedures. 

Regarding the reduction of the load in the eNBs it is proposed that the MME decides 

-
whether to provide only an indication how steep the load reduction should affect the eNB C-Plane traffic (in terms of “steps”) and let the eNB decide how to reduce the load or 

-
or 
to provide an indication which kind of traffic is permitted or should be rejected by the eNB (e.g. emergency calls only, no service requests, etc.).

3
Proposal

It is proposed to consider the elaboration provided in this paper for S1 overload discussions:

· Introduction of an Overload Start message to indicate the overload situation in an MME.

· Introduction of an Overload Stop message to indicate that the MME returned to its “normal operation mode”

It is proposed to agree on the basic principles for the overload mechanism provided in this contribution. It is proposed to agree on the provided specification updates for TS 36.300 in R3-081303 and for TS 36.413 in R3-081302. 


























































































































































































