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Introduction

During the last meeting RAN3 meeting it was discussed the benefit of multiple SCTP association [1], however RAN3 agreed a single usage of SCTP association between MME-eNB and eNB-eNB with the possibility to be back on this decision [2].

This contribution highlights some of benefits already discuss and propose also some new beneficial case allowed by the multi-SCTP association. 

The contribution also discusses the stream association handling in case of multiple SCTP association. 
Discussion
Additional benefit with multiple 
The current Technical Specifications [2,3] fairly describes the common understanding of a normal operation over S1 or X2 with the usage of a single SCTP association.. In last RAN3 meeting, the need of a second SCTP association has been motivated [1] by the following cases:

1. End point redundancy. Indeed, even if the transport network redundancy may be achieved by SCTP multi-homing between two end-points [2], it does not protect against a failure on the physical termination point of the SCTP association.  Lost of the endpoint at transport level will not ensure traffic nor redundancy which was clearly stated in [1]. A second SCTP association provides the needed redundancy to protect against endpoint failure.  

2. The Failure case. The case of single node/card failure in the MME was also clearly highlighted and explained in [1]. However this case presents an abnormal event occurrence should be the rare case.

A third benefit of the multiple SCTP association is occurred in normal operation of the MME (or the eNB),
3. The maintenance. During an upgrade (or other maintenance) operation, it is interesting to ensure the traffic and service continuity. A second SCTP association allows the possibility to shutdown a node/card for upgrade without any impact on current network activities and service continuity. While the use of RFC 5061 does not restrict use its use for maintenance purposes it does require some issues to be resolved
· Still may require a single physical termination point to manage the SCTP association.
· Complexity added to the maintenance procedure to add, remove and switch the controlling IP endpoint of the association.

This third case shows an additional benefit of multiple SCTP association in normal operation.
Handling with two SCTP association
It was already state, the common understanding of normal operation is the usage of one SCTP association. All eNBs shall be able to establish at least one STCP association to a target node. If the eNB support the multiple SCTP association the candidate node may or may not support it. The following of non simultaneous association allows the possibility to accept the first association and the target node to reject multiple associations:
1. The eNB establish a first SCTP association
2. The candidate node (eNB or MME) can identify the source eNB on SETUP procedure
3. When the first SCTP association is established the initiate eNB may deicide after (for any of previous reasons) to establish a second SCTP association

4.  The candidate node can identify again the initiate eNB on SETUP procedure with the same previous eNB ID already sent, and received twice.

5. If the candidate node is not able to accept a second SCTP association with the same eNB, the SETUP shall be failed with a dedicated cause [6, 7]
From a stream management usage, when the second association is a live, this second SCTP shall be a full duplication of the first one e.g. the common and dedicated streams shall be identical.
This principal allows the possibility to the eNB to have more than one SCTP association under the control of the candidate node (eNB or MME).  The maximum limit of SCTP association could be limited in the standard, but it sounds preferable to let the target node to decide to reject or accept a new one.
Conclusion 

This contribution highlights a new benefit of multi-SCTP associations, the case of normal upgrade of a node without interruption of service. 
The contribution also discusses the principal of non simultaneous multiple eNB associations. After a first SCTP association the eNB is able to initiate a second one. This principal also allows to the candidate node (MME or eNB) to accept or not a new SCTP association.
We kindly ask to RAN3 to discuss and be agreed the proposal of multiple SCTP association.

Then we proposed to RAN3 to see the detail of the text proposal for TS 36.412 [4], TS 36.422 [5] and the introduction of an abnormal case for Setup Reject [6, 7].
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