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1 Introduction 
In the email discussion #16 post-RAN3#70 [1] some possible enhancements of the MME overload procedure for LTE have been discussed. Some late concerns were expressed by one company and some slightly different proposal to remove these concerns was suggested after the email discussion deadline. 

This document briefly summarizes the alternative proposal already mentioned in the email discussion, also indicating a possible way to reflect such proposal in the related CR to TS 36.413.

2 Discussion
The enhancement of the MME overload procedure for LTE discussed in [1] is based on a the idea that, instead of completely rejecting some type of traffic during an overload condition, a ‘percentage’ of such traffic type could be still allowed to be sent to the MME indicating the overload condition.
However it is not very clear whether the allowed percentage would refer to the traffic intensity before the sending of the OVERLOAD START message, or if it would refer to the incoming rate of RRC connection requests at the eNB after the OVERLOAD START message is issued.

The first interpretation would probably achieve the desired goal, but it would also mean that the eNB needs to continuously keep track of the rate of ongoing RRC connection requests, per traffic type. 
The second interpretation would not imply any significant impact on the eNB (in terms of traffic intensity  measurements), but it would lead to some unpredictable behavior: if the incoming rate of RRC connection requests at the eNB further increases - say 20% more - after the OVERLOAD START message (as it could happen for instance in case of a burst of ‘Low Priority/Delay Tolerant’ requests from some sort of MTC application), a reduction of the allowed connections - say of 10% - would actually lead to an even higher rate of requests being sent to the MME than before, still respecting the Overload indication coming from the MME.

Our view is that the 'percentage approach' to indicate the MME capability during the overload condition is not good enough, and that the enhancement should rather be achieved by explicitly indicating in the OVERLOAD START message the available MME signaling capacity (during the overload condition), i.e. the 'maximum number of UE contexts per second' that could be established for the type of traffic indicated as to be rejected in the Overload Action IE. 

A more precise knowledge of the available MME signaling capacity would be beneficial also in case of MMEs in pool (possibly under overload condition), to achieve a more reliable load balancing functionality. 

Proposal: A new IE is introduced in the OVERLOAD START message to indicate the ‘Maximum number of UE contexts per second’ that can be established for the type of traffic indicated as to be rejected in the Overload Action IE. 
3 Conclusion 
This contribution describes one simple proposal to specify enhancements of the MME overload procedure for LTE, avoiding the possible drawbacks identified during the email discussion [1]. 
Proposal: A new IE is introduced in the OVERLOAD START message to indicate the ‘Maximum number of UE contexts per second’ that can be established for the type of traffic indicated as to be rejected in the Overload Action IE. 
A possible way to reflect such proposal in the related CR to TS 36.413 is shown in Annex A.
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[BEGINNING OF CHANGES]
8.7.6
Overload Start

8.7.6.1
General

The purpose of the Overload Start procedure is to inform an eNB to reduce the signalling load towards the concerned MME. 

The procedure uses non-UE associated signalling.

8.7.6.2
Successful Operation
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Figure 8.7.6.2-1: Overload Start procedure
The eNB receiving the OVERLOAD START message shall assume the MME from which it receives the message as being in an overloaded state. 

If the Overload Action IE in the OVERLOAD START message is set to 
-
“reject RRC connection establishments for non-emergency mobile originated data transfer “ (i.e. reject traffic corresponding to RRC cause “mo-data “[16]), or

-
“reject RRC connection establishments for signalling “ (i.e. reject traffic corresponding to RRC cause “mo-data” and “mo-signalling”[16]), or

-
“only permit RRC connection establishments for emergency sessions and mobile terminated services” (i.e. only permit traffic corresponding to RRC cause “emergency” and “mt-Access” [16]), or

-
“only permit RRC connection establishments for high priority sessions and mobile terminated services” (i.e. only permit traffic corresponding to RRC cause “highPriorityAccess” and “mt-Access” [16]).

NOTE:
When the Overload Action IE is set to “only permit RRC connection establishments for emergency sessions and mobile terminated services”, emergency calls with RRC cause “highPriorityAcess” from high priority users are rejected [24].

The eNB shall ensure that only signalling traffic corresponding to permitted RRC connections is sent to the MME. 

If the GUMMEI List IE is present, the eNB shall, if supported, use this information to identify to which traffic the above defined rejections shall apply.
If the Available MME Capacity Indication IE is included in the OVERLOAD START message, the eNB may limit the type of traffic indicated as to be rejected to the indicated value.

If an overload action is ongoing and the eNB receives a further OVERLOAD START message containing the Available MME Capacity Indication IE, the eNB may replace the previously provided Available MME Capacity Indication by the received Available MME Capacity Indication.
 [NEXT CHANGE]
9.1.8.13
OVERLOAD START

This message is sent by the MME and is used to indicate to the eNB that the MME is overloaded. 

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Overload Response
	M
	
	9.2.3.19
	
	YES
	reject

	GUMMEI List
	O
	
	9.2.3.35
	
	YES
	ignore

	Available MME Capacity Indication
	O
	
	9.2.3.x
	
	YES
	ignore


[NEXT CHANGE]
9.2.3.x
Available MME Capacity Indication
The Available MME Capacity Indication IE indicates the maximum number of UE contexts per second that can be established for the type of traffic indicated as to be rejected in the Overload Action IE.

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

	Available MME Capacity Indication
	M
	
	INTEGER (range is FFS)
	Maximum number of UE contexts per second that can be established for the type of traffic indicated as to be rejected in the Overload Action IE
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