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Description
At RAN#65 a new work item has been agreed in [1] on RAN aspects of RAN sharing Enhancements for LTE.

The work item leverages on the points which have been concluded as beneficial and identified during the study item phase.

In particular, the case of Overload in RAN sharing has been addressed during the study item phase. According to the conclusion reached in the TR, the following related scope could be identified for the work item phase:
In case of GateWay Core Network (GWCN), CN overload can result in a situation where an overloaded PLMN starves another PLMN, thus leading to unfairness.  The existing Overload Start/Stop mechanisms are the most suitable baseline to support RAN and CN sharing scenarios. The procedures may need to be enhanced to fully support the reuse of GUMMEI List.
It should be noted that the study phase eliminated the case of MOCN because in case of MOCN there is no ambiguity for the eNB to determine the PLMNs to be set in restriction given that the eNB has received during the setup phase the list of GUMMEIs. 
Considering the case of GWCN, it has been pointed out during the study item phase that the GUMMEI List is already included in the Overload Start message and therefore could be reused. The GUMMEI List had been introduced for different purpose but nothing prevents from reusing it in the case of RAN sharing. 

The layout of the Overload Start message is given below:

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
	
	0..1
	
	
	YES
	ignore

	>GUMMEI List Item
	
	1..<maxnoofMMECs>
	
	
	EACH
	ignore

	>>GUMMEI
	M
	
	9.2.3.9
	
	-
	

	Traffic Load Reduction Indication
	O
	
	9.2.3.36
	
	YES
	ignore


However, one difficulty for reusing the GUMMEI List is the replacement case. Current TS36.413 specifies that:

If an overload action is ongoing and the eNB receives a further OVERLOAD START message, the eNB shall replace the ongoing overload action with the newly requested one.

That statement is not compatible with the use case where the eNB receives a first OVERLOAD START message indicating to apply a reduction on GUMMEI 1 and GUMMEI2. Then eNB receives a second OVERLOAD START message including GUMMEI 3. According to the statement above, the eNB shall consider that the restriction on GUMMEI 1 and GUMMEI2 no longer applies and is replaced by a restriction on GUMMEI 3. 
In reality, the restriction on GUMMEI 3 has been issued by the GUMMEI 3 of the GWCN is should be applied independently of the current restrictions on GUMMEI 1 and GUMMEI 2. 

Observation 1: TS 36.413 needs to be enhanced to adequately cover the replace scenario.

One possible solution is to clarify the statement above in a backwards compatible manner.

For example, one could consider that the replacement statement is still valid but it should been considered on a per GUMMEI basis.

For example, if eNB first receives an OVERLOAD START message including GUMMEI 1, GUMMEI 2 then it receives a subsequent OVERLOAD START message including the list GUMMEI 2, GUMMEI 3. The interpretation should be that:

· Restriction on GUMMEI 1 should continue

· Restriction on GUMMEI  3 should start

· Restriction on GUMMEI 2 should be replaced.

One possible correction of TS36.413 [2] for release 13 which would be backwards compatible could be:

If an overload action is ongoing and the eNB receives a further OVERLOAD START message not including the list of GUMMEIs, the eNB shall replace the ongoing overload action with the newly requested one.

If an overload action is ongoing and the eNB receives a further OVERLOAD START message including a list of GUMMEIs , the eNB shall consider the restrictions to be applied as per the overload action on a per GUMMEI basis. 

Conclusion and Proposal
This paper has analysed the solution for GWCN consisting of reusing the list of GUMMEIs already existing in the OVERLOAD START message and has shown some impacts on the procedural text.
It is proposed for RAN3 to discuss the procedural impacts of this solution highlighted in this paper. 
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