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1. Introduction
The overload procedure in LTE was specified in a much simpler way compared to 3G, assuming overload being just a rare and exceptional case. 
However, in the mean time it turned out the overload procedure as specified in TS 25.413 for 3G allows to use capacity headroom of core network nodes in a more optimized and efficient way without noticeable user impact.

It’s desired to apply the same operational strategy for LTE networks in future too. However, the solution as currently specified in TS 36.413 may lead either to customer impacts or unnecessary over-dimensioning of CN resources. This is particularly true now that it has been recently agreed within RAN3 to reuse the same overload control also for handling MTC devices.
It’s therefore desired to revisit and enhance the current overload procedure as specified in TS 36.413.

2. Background

Overload procedure in 3G (TS 25.413), was specified in a way, allowing a “smooth” gradual, step wise degradation of service for users.
According to the MME overload control as specified in TS 36.413, in case a MME becomes overloaded, an eNodeB connected to that MME pool, may receive an OVERLOAD START message requesting it to restrict its traffic with the CN in one of the following ways:

· Reject all RRC connection establishments for non-emergency MO,

· Reject all RRC connection establishments for Signalling, 

· Permit Emergency Sessions only.
An eNodeB would have to block the traffic specified in the OVERLOAD START message, until it receives an OVERLOAD STOP message indicating the end of the overload condition and the return to normal operation.
The following message sequence illustrates the signalling procedure of the MME overload control:
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This procedure leads to a complete and sudden service outage in the eNodeB, e.g. when only emergency calls are allowed and all user traffic is shut-down by the eNodeB.

Further, this procedure can lead to a traffic load oscillation, when CN gets offloaded very quickly, which lead to allowing traffic again, which in turn may potentially result in another overload situation.
3. Proposed solution
It’s proposed to slightly modify the current overload procedure in a way to allow a graceful degradation of user service without noticeable user impacts while still reducing the overload.
It’s proposed to enable the system to reduce a specific type of signaling traffic by a specified amount provided in percents of the current traffic level.  For this purpose, the IE ‘Overload Response’ specified in 3GPP TS 36.413 shall be enhanced e.g. as follows:

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

	Choice Overload Response
	
	
	
	

	>Overload Action
	M
	
	ENUMERATED

(‘Reduce the number of RRC connection establishments for non-emergency MO DT’, ‘Reduce the number of RRC connection establishments for Signalling’, 

‘Reduce the number of RRC connection establishments for non-emergency Sessions’)


	Indicates which signalling traffic needs to be reduced by the eNB in an MME overload situation.

	>Stepwise Reduction
	M
	
	
	

	>>Overload Action
	M
	
	ENUMERATED

(‘Reduce the number of RRC connection establishments for non-emergency MO DT’, ‘Reduce the number of RRC connection establishments for Signalling’, 

‘Reduce the number of RRC connection establishments for non-emergency Sessions’)


	Indicates which signalling traffic needs to be reduced by the eNB in an MME overload situation.

	>>Relative Reduction
	O
	
	INTEGER (1..100)
	Indicates the required reduction of the type of traffic indicated in the Overload Action IE as a percentage of the current traffic level.

	
	
	
	
	


Table 1 Suggested change for the IE Overload Response

The eNodeB behavior upon reception of the OVERLOAD START message shall be as follows:

1. eNodeBs not capable to perform a relative reduction behave as specified in Rel-9.

2. eNodeBs capable to perform a relative reduction shall reduce the type of traffic specified

3. eNodeBs capable to perform stepwise reduction shall reduce the type of traffic specified in Overload Action IE by the amount of the current traffic specified in Relative Reduction IE If the Relative Reduction IE is not present the traffic type in question shall be reduced by 100%.

4. When the MME has recovered and wishes to increase its load, the MME sends OVERLOAD STOP messages to the eNodeB(s). The eNodeB shall start to increase the traffic in the same way as it decreased the load before.
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4. Conclusion & proposal

· The current Overload procedure should be enhanced to allow a graceful degradation of user service as currently possible in 3G.

· It’s proposed to start to elaborate on the solution above, or any other method to achieve a similar functionality w.r.t. to overload handling as currently available in 3G networks.
Once RAN3 agrees to adopt the proposal as outlined above, the sourcing companies volunteer to prepare CR’s based on the feedback of the group
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