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1 Introduction

The Overload function over S1 has been introduced at RAN3#61 via the CR 212 against TS36.413 in tdoc R3-082385.

In this function, different types of CP traffic can be permitted/rejected e.g. permit emergency calls only during the Overload period (as indicated in the Overload Start & Stop procedures) reject new Service Requests, reject Mobility Management signalling, until such times as the Overload situation has been resolved.
However, the new procedure has some shortcomings as explained below.

2 Problem Description
It is desirable that the MME can adjust the reduction of traffic in a flexible way and in a proportional way compared to its congestion situation.

Problem 1: Clarification on MME Load Balancing handling and MME Overload handling

Overload status can be avoided by a continuous control of the load. In the present specification, this is done by utilising MME Load Balancing function, i.e. the eNB will assign a call to an MME taking into account the MME’s Relative Capacity IE.

However, it seems to be the understanding of the group that although MME’s Relartive Capacity can be updated/changed whenever necessary, MME Load Balancing procedure is independent from MME Overload procedure and hence, the adjustment of load distribution utilising Relative Capacity IE can not be performed (i.e. MME does not update its Relative Capacity information when it is overloaded) during MME Overload condition.

Problem 2: Clarification on the MME behaviour in MME Overload procedure

The MME has only two means as currently specified. It can:

· send the Overload Start message to a limited and carefully selected number of eNBs, and
· indicate certain types of traffic to reject/accept under that eNB.
However, it is not clear in the current specification what is the meaning of ‘reject’ in this case, whether it is allowed to direct the call towards different MME or not.

Identified issues when it is allowed for a call to be directed to another MME:
· The new MME has no context of the UE. The new MME perfoms a UE Context retrieval towards the old MME. This case will cause another load increase in the old MME, which already in an overloaded condition.

· The new MME has no context of the UE. The new MME rejects the UE’s Service Request.
In this case it may be possible for the new MME to send Service Reject and tell the UE to Re-Attach. The call is once failed in this case.

Identified issues when it is NOT allowed for a call to be directed to another MME and no percentage is indicated:
· In this approach, 100% reject of all traffic directed to that MME of a particular type in those eNBs and cells means that whenever a UE is located in those randomly selected cells they will have no chance at all to have a successful call if they are connected to that MME. Or, they may not be reachable for some time or not be TA updated.
· The S1-flex adoption as the network architecture would lose its meaning.

3 Proposed Solutions and Clarification
Since significant issues are found for both cases, the following solution should be allowed:
The MME should be able to indicate the percentage of call allowance
It is very much desirable that the MME could instead still allow 50% of the calls in the cells of 200 eNBs rather than disallow 100% calls in 100 eNBs (assuming those eNBs have the same amount of traffic just for the simplicity of this example, but of course it is applicable with different amount of traffic). 
Indeed, for the MME it represents about the same amount of reduction of traffic, but from an end user perspective attached to that MME it is much better because if the user really need to make his call, it will insists and after several reattempt, it gets a chance to make this call.

Hence, if the call allowance in cells thus becomes not black and white, the precise % must be indicated in the Overload Start message so that the MME can calculate the number of eNBs it must send the Overload Start message to.
In addition, it should be clarified whether in S1-flex case, is it possible to direct a call to different MME. 

If it is possible, the necessary behaviour (e.g. UE re-attach, etc.) needs also to be clarified.
It is believed that the proposed solution is important for operators, to increase user-end performance as well as system performance. The change in the standards 36.413 is quite small, as only a percentage of reduction IE and clarification on procedure text need to be added.

4 Conclusion and Proposal
This paper has explained the issue with the current coding of the Overload Start message that leads to full or zero allowance of calls towards an MME in certain cells.
This is bad for end user as well as for system perception.
This paper also tried to clarify the exact standard behaviour of the eNB when receiving Overload Start message.

It is proposed for RAN3 to agree on a small correction proposed in the CR in Tdoc R3-083076 which introduces the following proposal: 

Define a percentage of reduction which still gives a chance to an end user attached to an overloaded MME to make a call during the overload period while keeping the same overall traffic reduction efficiency from an MME perspective.
It is also proposed for RAN3 to clarify whether it is possible for eNB to direct a call to different MME when the serving MME is overloaded, provided that S1-flex architecture is adopted.

