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1
Introduction
There are scenarios where the MME has a temporary double connection for a UE. Even if not frequent, the current error handling doesn’t account for these scenarios which can lead to serious errors i.e. call drop.

2
Description of the issue
In a scenario where the MME has a transient double S1 connection, the MME is supposed to release the old S1 connection and continue with the fresh one. Cf TS36.413 section 8.3.3:

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, for example 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.
When receiving the new Initial UE Message message, the MME will send a UE Release Command message (for old connection) and independently an Initial Context Setup message (for the new connection). The MME will use the same MME UE S1AP ID as the two messages relate to the same UE context. Cf TS36.401 section 6.2.1:
MME UE S1AP ID:

A MME UE S1AP ID shall be allocated so as to uniquely identify the UE over the S1 interface within the MME.  When an eNB receives MME UE S1AP ID it shall store it for the duration of the UE-associated logical S1-connection for this UE. Once known to an eNB this IE is included in all UE associated S1-AP signalling. The MME UE S1AP ID shall be unique within the MME logical node.

The eNB can easily differentiate the two (old and new) S1 connections with the UE eNB S1AP ID which are different.
Unless the MME serializes the messages out (waiting the UE Context Release Response message to send the Initial Context Setup but implying waste of time), the Initial Context Setup Request message may arrive earlier at the eNB. 
When that happens, the call would drop as per section 10.6 defining the following error handling:
If a node receives a first message that includes a remote AP ID which is erroneous e.g. an AP ID which has been stored previously for another UE-associated logical connection for the same peer node, the receiving node shall initiate an Error Indication procedure with inclusion of only the previously received AP ID from the peer node and an appropriate cause value. In this case, both nodes shall initiate a local release of any established UE-associated logical connection having the erroneous AP ID as local or remote identifier. 

3
Possible Solutions
Historically the chapter 10.6 was probably written in TS36.413 before the double S1 connection was handled in section 8.3.3. Therefore this crossing problem was overlooked. 

Two solutions are possible:
· either start a timer in the eNB to wait for the UE Context Release Command before applying 10.6: this makes sense since this transient double S1 connection is the only case where an MME UE S1AP  ID could be same for two connections. The advantage of this solution is to keep the section of 10.6 for all other cases;

· the second solution is to remove this check of 10.6 for the first message since it isn’t valid in some scenarios. The advantage of this solution is to avoid depending on an implementation dependent timer which would make solution 1 above not really efficient
4
Conclusion and Proposal
This paper has explained that the check of AP IDs for the first message that was specified before identifying and handling the transient double S1 connection issue is not valid in the latter scenario.

Two solutions are proposed. We propose CR for the second one in tdoc R3-102315 and R3-102316.
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