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1  Introduction
In RAN3#81bis, the stage 3 baseline for the SIPTO@LN with collocated L-GW case has been drafted and the handling upon receiving UE CONTEXT RELEASE COMMAND message has been discussed. Two main points are left and remain open [1][2][3]: 

For S1 based handover, specify the source eNB’s behaviour of the SIPTO@LN PDN deactivation.

For UE context release triggered by cases other than successful handover, determine whether to release the SIPTO@LN PDN deactivation and specify the behaviour of the SIPTO@LN PDN Deactivation, if needed.
This paper provides proposals for the remaining open points on stage 3 for the SIPTO@LN with collocated L-GW case.
2 Analysis
2.2 Specify the handover case requiring the SIPTO@LN PDN deactivation
Upon reception of the UE CONTEXT RELEASE COMMAND message, the eNB shall release all related signalling and user data transport resources. In case of eNB supporting L-GW function for SIPTO@LN operation, the (source) eNB shall also release the node internal tunnel resources. 

According to 23.401, the source eNB shall further release the SIPTO@LN PDN when the UE CONTEXT RELEASE procedure is triggered by “completion of successful handover”. Three alternatives for the stage 3 of the SIPTO@LN PDN deactivation are introduced as followed:
Alternative1-1: Specify the eNB’s behaviour based on the case values, e.g., 
If the cause IE is set to “Successful Handover”, the eNB supporting L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401. 
Alternative1-2: add a SIPTO PDN Deactivation Request IE in UE CONTEXT RELEASE COMMAND message to indicate the eNB to trigger the SIPTO@LN PDN deactivation, e.g.,[1]
9.1.4.6
UE CONTEXT RELEASE COMMAND

This message is sent by the MME to request the release of the UE-associated S1-logical connection over the S1 interface.
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
	reject

	CHOICE UE S1AP IDs
	M
	
	
	
	YES
	reject

	>UE S1AP ID pair
	M
	
	9.2.3.18
	
	
	

	>MME UE S1AP ID
	M
	
	9.2.3.3
	
	
	

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	SIPTO PDN Deactivation Request
	M
	
	9.2.1.x
	
	YES
	ignore


The two alternatives have been discussed in RAN3#81bis and both of them are not suitable enough: 
For alt1-1, it is not appropriate to define an entity’s behaviour according to concrete cause values; 
For alt1-2, it is redundant to make MME to indicate eNB to disconnect a PDN since 1) MME triggered PDN connection is specified, it is unnecessary to make a MME to indicate another entity to disconnect a PDN if it would like to do so; 2) the eNB can anyway know the handover successful or not during handover implementation. 
Furthermore, there might be conflict between the cause IE and the SIPTO PDN Deactivation Request IE, e.g., when Cause IE indicates a value other than successful handover. e.g., “completion of a transaction between the UE and the EPC”, which implied to keep the SIPTO@LN PDN and the SIPTO PDN Deactivation Request IE indicates deactivation. On this way, the eNB cannot determine the release correctly only according to the SIPTO PDN Deactivation Request IE, which will result in extra exception handling. e.g., if the cause IE is set to “Successful Handover” and SIPTO PDN Deactivation Request IE is set to “deactivation”, the eNB release the SIPTO@LN PDN connection, otherwise, exception handling. 
Unfortunately, the specification issue of cause value also exist for alt1-2. 
Observation1: specification issue of cause value for alt1-1 also exist for alt1-2.
However, the MME always know the handover is successful or not, since the MME can determine the handover result upon the reception of the HANDOVERN NOTIFY message or FORWARD RELOCATION COMPLETE NOTIFICATION message during the intra-MME or inter MME handover. Especially, the MME triggered PDN deactivation already defined in chapter 5.8.3 in 23.401. In hence, it is easier to make MME to enforce the SIPTO@LN deactivation.
Alternative1-3: MME release the SIPTO@PDN connection if it detects the handover successful. e.g.,
Upon reception of the HANDOVER NOTIFY message or FORWARD RELOCATION COMPLETE NOTIFICATION message, in case of MME supporting SIPTO@LN with collocated L-GW operation, the MME shall trigger the SIPTO@LN PDN deactivation. 

However, it breaks current agreement of SA2.
Alternative1-4: the stage3 is left for implementation, and add a stage 2 like sentence in S1AP to address the action. 

Proposal1: it is proposed to agree alternative1-4.
2.3 Cases requiring the SIPTO@LN PDN deactivation
According to 36.413, the purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g.,
completion of successful handover, 
or 1) completion of a transaction between the UE and the EPC, 
or 2) completion of handover cancellation, 
or 3)  release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, 
or 4) the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). 
It is consensus in RAN3#81bis by most companies that case3) and case4) also require the SIPTO@LN PDN deactivation.  But the handling mechanism is not confirmed by SA2.[2]
Beside, as referred to 8.3.4
UE Context Modification in 36.413, case4) also exist in UE CONTEXT MIDIFICATION procedure.

If the CSG Membership Status IE is received in the UE CONTEXT MODIFICATION REQUEST message, the eNB shall take the following action:

-
……
-
If the cell that serves the UE is a CSG cell, and the CSG Membership Status IE is set to “not-member”, the eNB should initiate actions to ensure that the UE is no longer served by the CSG cell as defined in TS 36.300 [14]. 
Observation2: the SIPTO@LN PDN deactivation needs to be considered in these cases other than successful handover:

1) For UE CONTEXT RELEASE procedure triggered by : 
1-a) release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection; 
1-b) the UE is no longer allowed to access the CSG cell
2) For UE CONTEXT MIDIFICATION procedure triggered by,
1-c) the UE is no longer allowed to access the CSG cell
For 1-a) and 1-b)
Alternative2-1: reuse the similar handling for normal PDN, make the MME to deactivate the old SIPTO@LN PDN, 
Alternative2-2: make the (source) eNB to trigger the release the SIPTO@LN PDN, but will confront to the same specification issue of cause value as the successful handover case. 

For 2-a)

Alternative3-1: as Alternative2-1
Alternative3-2: make the (source) eNB to trigger the release the SIPTO@LN PDN, e.g., if the CSG Membership Status IE is set to “not-member”  and current cell is CSG cell, the eNB supporting L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [X]. 
Observation3: release by MME can satisfy all the case 1-a), 1-b) and 2-a), but release by eNB confronts to the same specification issue of cause value as the successful handover case. 

Proposal2: for case 1-a), 1-b) and 2-a), it is proposed to align the release handling of SIPTO@LN PDN with the release handling of normal PDN. i.e., make the MME to release SIPTO@LN PDN and no need to specify stage3 work.

3 Proposal 
This paper provides proposals for the remaining open points on stage 3 for the SIPTO@LN with collocated L-GW case.
Observation1: specification issue of cause value for alt1-1 also exist for alt1-2.

Observation2: the SIPTO@LN PDN deactivation needs to be considered in these cases other than successful handover:

1) For UE CONTEXT RELEASE procedure triggered by : 
1-a) release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection; 
1-b) the UE is no longer allowed to access the CSG cell
2) For UE CONTEXT MIDIFICATION procedure triggered by,
1-c) the UE is no longer allowed to access the CSG cell
Observation3: release by MME can satisfy all the case 1-a), 1-b) and 2-a), but release by eNB confronts to the same specification issue of cause value as the successful handover case. 

Proposal1: it is proposed to agree alternative1-4.
Proposal2: for case 1-a), 1-b) and 2-a), it is proposed to align the release handling of SIPTO@LN PDN with the release handling of normal PDN. i.e., make the MME to release SIPTO@LN PDN and no need to specify stage3 work.
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