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1 Introduction
This paper proposes solutions for remaining open points on stage 3 for the SIPTO at Local Network Collocated GTW case. There are mainly two leftover points: 

For S1AP/X2AP: specify or not the deactivation of the PDN connection after the handover, 

For RANAP:  the use of “abnormal condition” or “semantic description” to specify the sending of the transport layer address in one direction only.
2 Description

· S1AP/X2AP: Deactivation of the PDN connection after handover
At last RAN3#81bis, the following CR has been agreed for stage 2 TS36300:
The mobility of the SIPTO@LN PDN connection is not supported in this release of the specification. The SIPTO@LN PDN connection is released after a handover is performed, and the collocated L-GW in the source eNB triggers the release over the S5 interface, as described in TS 23.401 [17].
Whereas this stage 2 text describes the general function in the eNB, it does not describe the handling of messages and IEs received by the receiver to trigger this deactivation. To that respect, the stage 3 is complementary to the stage 2. Also, one should recall that stage 3 is the specification from which tests will be derived on the interface between the sender and the receiver and the interaction should be carefully specified to avoid IOT problems.
Proposal 1: agree that the trigger for the PDN deactivation after handover should be specified in stage 3 from the receiver side for both S1AP/X2AP(as requested by section 4.1 of TS36.413). 
If we take S1AP, some text had already been proposed during the email discussion as follows for the eNB behaviour upon receiving the UE Context Release Command message:
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 [11].”

But there were two main obstacles to agree this sentence in TS36.413
1/ we should not specify action based on cause value because usage of cause value cannot be mandated in a node

2/ it is not certain that “successful handover“ is the only case for which deactivation is needed.
Regarding point 1, it has already been assumed that exclusive usage of a given cause value cannot be guaranteed upon certain conditions, even though there are exception (e.g. UE Release Request where MME action would depend on cause value received).
Regarding point 2, the handling of UE context release command led to following conclusions during the email discussion:
2.1 in case of completing EPC transaction , the serving eNB shall not trigger PDN deactivation,
2.2 in case of handover cancellation, the target eNB shall not trigger the ¨PDN deactivation (the source would continue operating SIPTO)

2.3 in case of double S1 connection or the CSG cell access expiry, it was controversial because for LIPA the MME handles it while for SIPTO the decision could be reversed and the eNB could also do it. 
It order to solve both points 1 and 2 we would like to propose that a new IE is added to the UE Release Command message named PDN deactivation Request IE. 
Regarding point 1, this is actually cleaner than reusing a cause value and this has already been used in some other recent examples involving Release message (e.f. GTW Context Release indication IE).
Regarding point 2, having a dedicated IE sent by MME enables MME to control the eNB to trigger or not the PDN connection release in the relevant scenarios i.e. successful handover or others if needed. For example, by having MME control there is no risk in case 2.3 that eNB expect MME to deactivate while MME expect MME to do it resulting in IOT issue.
An example implementation is shown here-below:
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


Proposal 2: specify a new SIPTO PDN deactivation Request IE in the UE Context Release Command message.
· RANAP: Semantic description or abnormal condition ?

The agreed baseline CR for RANAP contains the following text:
If the SIPTO L-GW Transport Layer Address IE is received in the DIRECT TRANSFER message, the CN shall, if supported, use it for SIPTO@LN operation as sepecified in TS 23.060 [21].
The LGW transport layer address has been added to the DIRECT TRANSFER message only to be sent from the RNC to the CN. If included in the other direction in a DIRECT TRANSFER from CN to RNC that should constitutes a logical error. 
Given that the stage 3 specifications are used to derive test specification, the usual way to specify this kind of erroneous inclusion is from receiver side and using the Abnormal Condition section. 

It could be claimed that including the sentence in the tabular ‘sent only from CN to RNC” is equivalent, however tabular has never had the same normative status as procedural text, and this alternative is less clean.
Proposal 3: we propose to specify the sending of the LGW transport layer address via the “abnormal conditions” section.
3 Conclusion and Proposal
This paper has analysed the two leftover points to close the stage 3 of SIPTO at Local Network Collocated case and proposes to conclude as follows:
For S1AP: 

Proposal 1: agree that the trigger for the PDN deactivation after handover should be specified in stage 3 from the receiver side for both S1AP/X2AP. 

Proposal 2: specify a new SIPTO PDN deactivation Request IE in the UE Context Release Command message.

For RANAP: 

Proposal 3: we propose to specify the sending of the LGW transport layer address via the “abnormal conditions” section.
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