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1 Introduction

According to RAN3 WI "RAN aspects for SIPTO at the Local Network" [1], During the email discussion for Stage3 CR for Collocated L-GW (TS36.413 ) after RAN3#81 meeting, the treatment for SIPTO@LN connection when eNB receieved the UE Context Release command message is raised and analyzed.
2 Discussion
According to TS36.413: 

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 a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or 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 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).
Therefore, there are four cases need to be considered on what’s kind of action the eNB should do when it receieves the UE Context Release command.

Case 1) completion of a transaction between the UE and the EPC 

In this case, the eNB releases the tunnel resource on itself (Though L-GW is collated in eNB, but the the tunnel resource  between L-GW and S-GW shall be kept ), here the the tunnel resource include the internal tunnel resource( between eNB and L-GW) and S1 tunnel resource (between eNB and S-GW), and the PDN connection is still kept for the UE. The first DL packet is still sent to L-GW, which is then forward to the S-GW to initiate the network trigger service request then the tunnel resource will be re-established, this is used in LIPA, however, it has not been confirmed in SA2 for SIPTO, the DL packets can also be forwarded to and buffered in the S-GW. 

For case 1), the eNB shall not only release the node internal tunnel resources but also release the S1 tunnel resource. Therefore, it is covered by the following sentence in the "agreeable baseline CR"R3-131621 for TS36.413 and current text in TS36.413 as follows.
In case of eNB supporting L-GW function for SIPTO@LN operation, the eNB shall also release any internal tunnel resources.
Upon reception of the UE CONTEXT RELEASE COMMAND message, the eNB shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message.
Case 2) completion of handover cancellation 

In this case, instead of completing the handover procedure, the source eNodeB may cancel the handover at any time during the handover procedure, up to the time when a handover command message is sent to the UE. The MME shall cancel the handover resources and send the UE Context Release command to the target eNB. 

According to TS23.401: 

NOTE:  In this release of the specification it is assumed that the target S-GW selected during the Handover also has connectivity to the L-GW. 
Therefore, during the handover, we can consider the SIPTO ERAB establishment is the same as other normal ERAB. When the target eNB receives the the UE Context Release command, the handling is the same as normal ERAB case. The eNB shall release all related signalling and user data transport resources (which is related with S-GW) as normal ERAB case. During the handover procedure, there is no internal tunnel resource in the target eNB which will receive the UE Context Release command message, the internal tunnel resource will be established after the timer is expired in the source eNB after handover finished successfully. For the LIPA case, because the LIPA connection will be released in the source eNB before HO, there is also no internal tunnel resource in the target eNB who receives the UE Context Release command.
For case 2), No node internal tunnel resources need to be released when the target eNB receives the UE Context Release command message. 
Case 3) release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE 

For case 3), if it happens for a normal eNB/HeNB without LIPA/SIPTO, the CN handles it and triggers S1 release procedure. If it happens for a eNB/HeNB with LIPA/SIPTO, the CN also can handle it and trigger S1 release procedure. But for the LIPA PDN connection and/or the SIPTO at the Local Network PDN connection, MME can release the LIPA and/or SIPTO@LN PDN connection after S1 release procedure.
Case 4) the UE is no longer allowed to access the CSG cell 
For case 4), According to TS23.401, MME shall release a LIPA PDN connection to an APN if it detects that the UE's LIPA CSG authorization data for this APN has changed and the LIPA PDN connection is no longer allowed in the current cell. However, there is no specific limitation for SIPTO in CSG case in SA2. 

Further, if the UE is not allowed to access via a CSG cell because CSG membership expires or changes, the UE may be handovered to another (H)eNB or released by the network. If the CSG cell supports LIPA and/or SIPTO with collocated LGW and the LIPA and/or SIPTO@LN PDN connection has been established and UE is released by network, the LIPA and/or SIPTO@LN PDN connection can’t be maintained when the UE access via the new (H)eNB.
If the UE is not handed over the eNodeB should initiate the S1 release procedure with an appropriate cause. The MME initiates S1 release after a configurable time if the UE is not handed over or released by the CSG cell. If the LIPA PDN connection and/or the SIPTO at the Local Network PDN connection with L-GW function collocated with the (H)eNB has been established, MME can release the LIPA and/or SIPTO@LN PDN connection after S1 release procedure(See section 5.10.3 in TS23.401) when the UE accesses via a CSG cell and the UE’s CSG membership changes.
Therefore, there are two possible handling on the eNB side for case 3) and case 4):

1) When eNB receives the S1 release command from MME, the eNB shall not only release the S1 tunnel resource but also the node internal tunnel resources.

2) When eNB receives the S1 release command from MME, the eNB only release the S1 tunnel resource and doesn’t release the internal tunnel resources. The L-GW collocated in eNB triggers the node internal tunnel resources release towards eNB when the MME may trigger to release the LIPA PDN connection and/or the SIPTO at the Local Network PDN connection.

Oberservation:

For case 1), the eNB shall not only release the node internal tunnel resources but also release the S1 tunnel resource.
For case 2), No node internal tunnel resources need to be released when the target eNB receives the UE Context Release command message. 
for case 3) and case 4), the eNB or L-GW collocated in eNB can trigger the node internal tunnel resources release.
According to the conclusion in SA2#99 meeting, the LIPA PDN connection and/or the SIPTO at the Local Network PDN connection will not be released by MME for case 3) and 4), therefore , option 1) is chosen for eNB handling.
3 Conclusion

According to the above discussion, there are following proposals for SIPTO@LN with collocated GW function:
Proposal 1: The treatment of SIPTO@LN connection release for all cases is listed as below:

For case 1)、3)、4), the eNB shall not only release the node internal tunnel resources but also release the S1 tunnel resource.
For case 2), No node internal tunnel resources need to be released when the target eNB receives the UE Context Release command message. 
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