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1. Introduction
In [1], SA2 asked RAN3 to consider a scalable manner signalling method to indicate MME load.

In the previous meeting of RAN3#57bis, the discussion on this topic have resulted some open issues that need to be clarified, such as the signalling timing, transport network protocol to be used, and how the eNB will use this information.
This document clarifies the issues identified on the matter of signalling MME overload indication via S1, and proposes a way forward as a solution for each issue.
2. Discussion

In this document the understanding is that the ‘load’ in MME overload signalling refers to the signalling (C-plane) processing load in the MME.
Issue 1: How the eNB will use this information

It is likely that the MME load information will be used by the eNB in the following cases:
· Case1: MME selection for Non-Active UE (e.g. UE performing Network Attach or UE performing TAU in the border of pool area which resulted MME change)
· Case2: User access restriction in the radio. With the knowledge on the load of a certain MME, eNB will be able to set a certain restriction to its cell.
As it is shown in the use cases above, the eNB will use this information for control of Non Active UE. It is not foreseen the usage of this information such that it is used to re-direct any active UE from one MME to another MME in the same pool area. 

In this document the eNB behaviour in a sense of what kind of algorithm it should use when it received this message is not discussed.
Proposal:
The eNB should use this information for controlling Non Active UE.
Issue 2: Signalling timing
In the previous meeting, there was a discussion that this signalling should be sent periodically to the eNBs [1].
Periodical signalling is understood to be useful for a case when a detail control of load balancing over MMEs within the pool needs to be performed.
Considering the use case mention above, an event triggered signalling timing is considered useful an effective from the perspective of signalling traffic in the network. 
In the event triggered timing, the following event are defined:
- when a node is in overloaded state
- when a node is no longer in an overloaded state 

Figure1 shows the illustration of one MME load condition during a span of time. The signalling of MME overload indication will be sent with the percentage of the load to eNB as long as an ‘overloaded’ condition event is satisfied, i.e. when MME load is above the overload threshold.
When the MME load is below the non-overload threshold, a signalling to indicate this non-overloaded state is sent from MME to eNB.
There is no signalling needed when the MME load is below the overload threshold.
With the assumption that each MME will be connected to a quite large number of eNBs, the main concern of sending this signalling after the equipment (MME) is in overloaded condition is that the necessary processing capability needed to send a large number of overload indication message, especially in point-to-point manner.
However, this problem can be seen as a problem on how to set the ‘overload threshold’ of the processor. 
It can be argued that a good network implementation should be able to set the ‘overload threshold’ of the processor such that the processor will still be capable to perform the necessary processing for the transmission of overload indication message.
Proposal:
It is proposed to send the MME overload indication signalling in event trigger timing. However, periodical MME load indication signalling may also be performed. 
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Figure 1: illustration of MME overload indication signalling
Issue 3: Transport network protocol used

In the previous meeting, there was also discussion that IP Multicast should be used for transmitting the MME overload indication signalling. [3]
It is explained in [3] that it is damaging if MME have to send overload indication signalling to several hundreds of eNBs when the MME get overloaded and suffer from lack of processing power. The proposal to solve this scalability problem is by utilising IP Multicast. 

The argument for the lack of processing power in MME to transmit the overload indication signalling is similar to the one in issue 2. It is a matter of setting the ‘overload threshold’ of the processor in the MME.
With regard to scalability, the scalability problem with S1-flex exists since it is decided that the architecture for S1, point-to-point transmission will be used. This means that the nature of point-to-point transmission protocol will be taken into account when network planning is done, which will include the amount of processor capability needed for each MME to process the signalling messages.
Moreover, adding a new protocol stack, such as IP Multicast for a single signalling message will introduce additional complexity to the architecture, and it should be avoided.
Proposal:
It is propose not to introduce IP Multicast for transmission of MME overload indication signalling.
Issue 4: The necessary information in the MME overload indication signalling
The information necessary to be conveyed from MME to eNB are at least the followings:
· processor overload percentage
· global node ID

The processor overload percentage shows the percentage of the overload condition of a node from the overall processing capability. 
This information can be the input for the algorithm in eNB when eNB perform the use case shown in issue 1, i.e. MME selection for Non-Active UE or access barring in the radio.

The global node ID is needed to indicate which node (MME) is in the overloaded state since it is a common procedure message.
Proposal:
The necessary information in MME load indication message are at least the following:
- processor overload percentage
- global node ID
Issue 5: The necessity to define eNB overload signalling message to MME

In RANAP the overload message is defined in both ways from CN and from UTRAN. 
The necessity to define the overload signalling from eNB to MME needs to be discussed. As an example, by knowing the processing load of eNB the MME may perform the following:
- for UE in LTE_Idle, the MME may delay the transmission of the Paging message to the eNB, 
- for UE in LTE_Active, the MME may delay the request of bearer establishment.
However, since the usage of this message in MME is not clear, guidance is needed from SA2. Therefore it may be useful to add in the LS to SA2 asking whether the overload message from eNB is needed.
3. Conclusion and proposal
It is proposed to discuss the issues elaborated in 2 and to agree on the proposal proposed for each issue.
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