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1

Introduction

This contribution meditates on overload mechanisms currently under discussion for the S1 interface.

2
Discussion
In R3-071788/S2-073906 SA2 informed RAN3 about discussions on overload mechanisms on S1, in particular the possibility of MMEs to inform E-UTRAN nodes of overload situations – “in a scaleable manner”. Further SA2 requests to consider the application of a similar mechanism to UTRAN deployment scenarios where NodeB and RNC functionality are co-located – but this is not considered in this paper.

2.1
Overload handling principles
In the following main properties of Overload handling are given:
Overload handling
· Overload situations are exceptional, but can and will happen

· Overload mechanisms should ensure proper handling of UEs/connections/calls which can still be handled. But any kind of control loops, which could introduce load oscillations while reducing the number of active connections should be avoided and simple mechanisms be preferred
· This load-indication could be provided from the MME(s) to all connected eNBs from time to time, in a kind of round-robin scheme
· Overload requires shorter time scales in system reaction, however, node reactions should be still „reasonable“ and avoid unnecessary load-oscillations

2.3
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 on the S1 interface needs to be considered that the overloaded MME provides and indication to all connected eNBs. A simple mechanism would be to simply define a procedure on the S1 interface from time to time. 

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).
The reaction in the receiving node (eNBs) needs to be specified. In order to ensure a reduction in the concerned eNBs is could be 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. 

An alternative could be to provide 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. So the MME which is in overload provides an indication which kind of load should be offloaded. 

2.4
Proposed Overload mechansim

In case an overload situation occurs in the MME, the overloaded MME provides and overload indication to all connected eNBs 

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 connected 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 R3-080187 and for TS 36.413 in R3-080189. The stage 3 details are explained in R3-080188


























































































































































































