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Abstract of the contribution:  
This discussion paper proposes to add percentage IE in OVERLOAD START message for MME control of overload.
1. Introduction
MME overload control is used to mitigate overload situation in MME and S1 bandwidth especially under congestion due to emergency situation (natural disaster, terrorist attack etc) or big events (new year' fireworks etc), where people rush to communicate.  This paper discusses the problem with the current mechanism specified in TS23.401 and proposes to enhance this mechanism to allow more flexible operation under MME overload and S1 congestion.
2. Discussion

2.1 Current Mechanism
As specified in the latest 23.401, the overloaded MME sends 'Overload Start' message to eNodeB to trigger the overload control mechanism. The current assumption is that the invoked overload control in eNodeB allows NO-ONE that is camped in the overloaded MME to access the network, as shown in the Figure 1.
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Figure1: Current MME overload control mechanism

2.2 Problem of the Current Mechanism 1: 

The problem of the current mechanism is that 'No Access' is allowed for the users camped in overloaded MME.  There are three reasons why this is a problem.
1. Subscribers in overloaded MME are unable to tell their safety to family or friends (non-emergency calls)

2. Japanese subscribers lose access to 'Disaster Message Board', which the large number of subscribers to access the message board in order to post or retrieve information concerning the safety of individuals in the affected area with their mobile phones during a major disaster.
3. Negative reputations (TV/newspaper/subscriber complaints) that the operator actually has poor network capacity, where in fact operator may actually be able to still handle some amount of user traffic.
Due to these reasons, it is extremely important for operators to avoid 'all restricted' situation. To avoid 'all restricted' situation with current mechanism, what we can do is to randomly iterate the eNodeB in a certain duration (e.g. 15 seconds) as depicted in the Figure 2 below:
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Figure 2: Changing Blocked eNB to avoid 'all-restricted' situation
This may work, however this increases even more load on MME, which is going against the original purpose of the MME overload control.  It is thus preferred to allow Overload Start message to certain eNodeB to let eNodeB block a fraction of users than MME consume its load for continuous eNodeB blocking / unblocking.
2.3 Problem of the Current Mechanism 2: 
The purpose of MME overload control as specified in TS23.401 is to avoid further overload in MME and further congestion of S1 interfaces.

One can argue that Access Class Control could be applied if flexible control is needed.  However the Access Control is intended to control the congestion in radio (air) interfaces and is therefore its purpose is different from the MME overload control.  For example, one of the triggers of MME Overload Control is that each eNodeB sends an amount of signalling which does not cause any overload in each eNodeB and radio interfaces but overloads MME.  In such situation, it is not adequate to apply Access Class Control because radio interfaces are not under congestion.

Applying Access Class Control in situations without any radio interface congestion now creates "more than necessary" access restriction.  If such case happens, there will be problem that subscribers cannot access the network where they should really be allowed access. Therefore, in order to mitigate MME and S1 overload situations, operators should not rely on Access Class Control.
3. Conclusion
This paper discussed the need of enhancing MME overload control to allow more flexible operation, and problems caused by the existing approach are mentioned.  To remove these problems, it is proposed to add 'Percentage IE' in the OVERLOAD START message.  If this concept is agreed then it is also proposed to agree on the corresponding Change Request for TS23.401.
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