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1. Introduction

In a LTE network, a pool of MME’s supports a set of eNBs.  When an MME experiences overload situation, there is a need to inform the eNBs connected to the overloaded MME of such situation. Subsequently, the eNB can try not to add more load to the overloaded eNB e.g. by assigning newly attached UEs to non-overloaded MMEs. However, it is possible that the MME capacities be different from each other. Therefore, a simple measurement of the absolute load might not truly represent the load situation at the MME.  

It has also been argued that static information regarding the relative MME capacities will be sufficient to avoid overload. This information will enable each eNB to attribute UEs according to these relative capacities, however this only provides relative load balancing on a long-term basis, and cannot avoid the occurrence of overload in a particular MME due to statistical traffic fluctuations.

2. Overload detection
When the MME is overloaded, the MME may need to notify all the subtending eNBs of such situation. The act of notifying its subtending eNBs of the overload situation itself adds message processing load on the MME. Therefore, the criteria for the MME to detect overload should factor in the “notification” overhead. Since the capacity of the MME’s are  different, the overload detection threshold should be some ratio of the message processing load versus MME message processing capacity. 

For example, if the MME overload detection threshold is set at 80% of the MME message processing threshold, and assuming the message processing overhead for the “notification” scheme to be 5%, then the MME should declare overload when the message processing load reaches 75%. 

IP multicast could be used to reduce the number of processed messages for overload notification, but currently the use of IP multicast has not been accepted in RAN3. 

On the other hand, it will also be possible to notify only a subset of the supported eNBs. This may be done to reduce the additional load. The MME could then choose to “phase” notifications as opposed to sending simultaneous messages to all eNBs. This aspect does not have to be specified, and in any case, a MME-eNB overload message is required.

The MME could also have a overload cancellation threshold set at some value lower than the overload threshold. Typically some buffering would be considered when the overload cancellation threshold is set.  For example, the overload cancellation threshold can be set at 50% which leaves about 25% of the load before the MME gets overloaded again. Therefore it is required to provide an overload cancellation message as well.

3. Notification Mechanism 

S1 Overload Notification message (to signal overload) will be sent by the MME to eNBs when the MME detects that it experiences an overload situation. S1 Overload Notification (to signal cancellation of overload) will be sent by the MME to eNBs when the MME detects that it no longer experiences an overload situation.

4. Generic MME Status Notification Mechanism

It may be suitable to define a more generic message, to include various optional information elements related to MME selection aspects

· MME overload indication

· MME overload clear indication

· MME static capacity

· MME preference

This last aspect would provide support for the use case where it is intended to clear MME traffic (prior to bringing it down), or alternatively to build up the traffic of a new MME. However specific aspects are still for discussion.

5. Suggested Changes

It is suggested that a message be defined in the S1 AP to cover the items discussed above. If the principle is agreed, Motorola will work with other companies to draft text such as below, including specification of suitable Information Elements. 
9.1.x
MME Status Notification

This message is sent by an MME to an eNB to signal MME overload, cancellation of the MME overload, or other MME status attributes.
Direction: MME ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	Type
	MP
	
	Enumerated
(Overload, cancel overload)
	Choice of Initiating or Response Message
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