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Abstract of the contribution: This paper presents a problem of the current handover procedure when LIPA connection exists and proposes a solution.
Introduction

At SA2#80 it was agreed that at S1 based handover the source MME cleans up the LIPA resources as the target MME/SGW may not be able to reach the LGW co-located with the HeNB:
“If LIPA is active for a PDN connection of the UE, the source MME shall not include LIPA bearer(s) in the EPS Bearer Context and release the LIPA PDN connection by triggering the MME requested PDN disconnection procedure specified in clause 5.10.3 after the handover procedure.”
During the discussion it was mentioned that it is a new principle that the source MME cleans up resources and it would require further investigations if it does not create any additional issue. Our investigation lead to the conclusion that in some cases this would not work with the current GTPv2 specification and our proposal is to use another method to resolve this issue.

Problem description
The problem of the agreed solution arises during S1-based handover with MME change without SGW relocation. In that case the source MME will contact the SGW after the handover procedure when the contexts of the non-LIPA PDN connections of the UE in the SGW are already assigned to the S11 tunnel to the target MME. According to GTPv2 specification a single GTP tunnel per UE is used over S11:

“There shall be only one pair of TEID-C per UE over the S11 and the S4 interfaces. The same tunnel shall be shared for the control messages related to the same UE operation. A TEID-C on the S11/S4 interface shall be released after all its associated EPS bearers are deleted.”
This might result in the following problems:

· If the SGW implementation checks the source IP address when receiving the Delete Session Request for security reasons it will not delete the LIPA bearers as it comes from the source MME, which is not the registered MME for the given UE.

· Another SGW implementation will not check the source IP address and will delete the bearers. However an SGW may be implemented in the way that it will keep only one S11 F-TEID (IP address + TEID) pair for each UE. Such SGW will overwrite old MME's F-TEID immediately after it receives the Modify Bearer Request from the target MME during the handover. Therefore, such SGW will send the Delete Session Response to the new MME, which will ignore it. On the other hand the old MME will think the Delete Session Request was lost and will retransmit the message few times.

This means it is strongly SGW implementation dependent if the agreed mechanism will work or not. 

Proposed solution

The target MME can also recognize the bearers of the LIPA PDN connection. If it does not request the creation of those bearers from the target eNB then they could be handled in a simlar way as bearers non-accepted by the target eNB. More specifically following the figure numbering of the handover procedure (see Figure below) this would require the following changes:

· After receiving step 3 the target MME recognizes the LIPA bearers and does not allocate the SGW resources in step 4.

· In step 5 the target MME does not include the LIPA bearers to be created in the target eNB. From these point the LIPA bearers can be handled as bearers not accepted at the target eNB, which means the following:
· In step 9 the LIPA bearers will be in the list of bearers to be released.
· In step 15 if the SGW has not been relocated the target MME request the release of the LIPA PDN connection and then the SGW will forward this request to the LGW. 

· In step 19 the source MME initiates the release of the resources in the source eNB and the source SGW. The source SGW will forward this request to the LGW.

Therefore if we follow the mechanism described above the target MME and the target SGW do not need to contact the source eNB/LGW, i.e., the problem of the current agreement is not there anymore. The solution has only MME impacts, similar to the current solution. 
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Proposal
It is proposed to agree in the principle that the LIPA bearers are filtered out by the target MME and from that point they are handled in a similar way as bearers not accepted by the target eNB. The CR implementing the proposal can be found in S2-104905. 
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