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1   Introduction
At last RAN3#94 a problem statement was captured to highlight some limitations on the usage of SCTP protocol as defined in LTE.

This paper provides a bit more insight into this problem and proposes solutions. 

2 Description
Availability

The following problem statement was captured at last RAN3#94:

NG-C is likely to be terminated in the selected CCNF in an intermediate independent front end function in order to not expose the CCNF internal processing structure to the gNB. With a single SCTP termination point per gNB/CCNF pair a failure affecting the SCTP termination point may require recovery action such as re-initialisation of SCTP associations before service between the eNB and MME can be re-established. 

The availability problem statement clarifies that the failure of the SCTP termination point is critical due to the related recovery and re-initialization actions that are subsequently needed. 
Indeed only a single SCTP association between an eNB and MME pair is allowed in 4G.  Hence a failure at the SCTP termination point requires recovery action before service between the eNB and MME can be re-established. TS 36.442 covers this case and has specified that the peer node can trigger such re-init actions in section 7:

For SCTP endpoint redundancy an INIT may be sent from MME or eNB, at any time for an already established SCTP association, which shall be handled as defined in IETF RFC 4960 [5] in subclause 5.2.
Thus after recovery of an SCTP termination failure an MME can trigger an INIT towards an eNB (even though the initial INIT is triggered from the eNB). However, the practical issue is that an MME typically serves a large number of eNBs, through one SCTP termination point and therefore re-initialization of 1000s of SCTP associations may be necessary before service is fully restored.
During the time taken by these re-initialization actions, the service continuity is broken since no message can go across that SCTP termination point.
In order to maintain service continuity regardless of the failure of an individual SCTP association the natural solution is to allow more than one SCTP termination point and share the transactions in load sharing mode at any point in time. 
With such an implementation:
· The messages may traverse an alternative SCTP association for a same UE signalling associated connection,

· For a given UE-associated signalling connection, if a transaction gets lost over the broken SCTP association the subsequent transaction can succeed over the alternative path which enables service continuity for this UE signalling connection.  

Although the standards shall obviously not specify these implementation aspects, the standards should conversely not prevent the realization of such implementations for no good reason.

The limitation of one SCTP association between a gNB / CN node pair serves no purpose but just prevents smart implementations optimizing network availability and resulting QoE improvement through service continuity. 
Proposal 1: it is proposed to create a solution section and capture the above described solution in the TR as follows:
Multiple SCTP associations shall be allowed between a gNB- 5G CN CCNF pair.

Scalability

For efficient use of network resources, the resources of a CCNF should be instantiated and life-cycle managed according to the actual traffic load it is required to handle.   Scalability of a CCNF therefore requires the ability to add or remove SCTP termination points in a scalable way corresponding to the increase or decrease in load in the CCNF at a given point in time. These dynamic actions should not lead to interrupting the service. 

Again, although the standards shall obviously not specify these implementation aspects, the standards should conversely not prevent the realizations of such implementations.

The limitation of one SCTP association between a gNB / CN node pair serves no purpose but just prevents smart implementations which combine the above flexibility while maintaining the service continuity.
We note that proposal 1 also solves this problem.
3 Conclusion and proposal
This paper has analysed the problem statements related to availability and scalability of SCTP associations for the RAN-Core interface in 5G and make the following proposal:
Proposal 1: it is proposed to create a solution section and capture the above described solution in the TR as follows:

Multiple SCTP associations shall be allowed between a gNB- 5G CN CCNF pair.
This would allow:

· Messages to traverse an alternative SCTP association for a same UE signalling associated connection,

· For a given UE-associated signalling connection, if a transaction gets lost over the broken SCTP association the subsequent transaction can succeed over the alternative path which enables service continuity for this UE signalling connection.  

A corresponding pCR is proposed for agreement in [5].
Proposal 2: agree the pCR in [5].
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