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Discussion and Decision
1 Introduction
In the last RAN3#103 meeting, certain progress has been made on both understanding the issue of supporting multiple SCTP associations on the NG interface and resolving it, at least partially. However, two issues remain:
1. Removal of the SCTP associations (by NG-RAN node)
2. Confusing terminology (SCTP associations vs. SCTP end-points)

In the present paper we attempt to finally resolve all the remaining issues for multiple SCTP associations on the NG interface.

2 Discussion
Lengthy discussions on the issue of supporting multiple SCTP associations for the NG interface in RAN3#103 (and before) resulted in:

1. Agreed CR for TS 38.413 [2], introducing Global RAN Node ID IE to RAN CONFIGURATION UPDATE message, using which an AMF can associate a newly established (by NG-RAN node) SCTP association to a NG-C interface.
2. Summary of offline discussion [1] (noted), which highlighted the confusing terminology, where SCTP association term is often used instead of SCTP end-point term.

3. Common understanding that some additional clarifications in TS 38.412 are needed (see “We may need to add a ref to 38.412” in RAN3#103 meeting minutes).

4. Common understanding that SCTP association removal mechanism is needed (see “Removal issue to be addressed at the next meeting” in RAN3#103 meeting minutes).

SCTP associations removal by NG-RAN node
The CR agreed in [1] essentially resolves the SCTP association addition by NG-RAN issue, as an NG-RAN node can now add new SCTP end-points and initiate new SCTP associations towards and AMF at any time, using the agreed signalling (i.e. Global RAN Node ID IE) to let an AMF know which node to associate the new connection with. However, the SCTP association removal is only possible by an AMF (using already defined NG-AP signalling), whereas a NG-RAN node can only add SCTP associations but cannot remove them. Without going into detailed discuss of why this is needed (e.g. to support virtualized deployments, which was discussed at length already), we would just point out that the issue has been acknowledged in the RAN3#103 meeting (“Removal issue to be addressed at the next meeting; To be continued...”) and therefore in the current meeting we should focus on resolving it.
Observation 1: with the existing NG-AP signalling an AMF can add or remove SCTP associations, however a NG-RAN node can only add them.

Two options to support removal have been proposed. One alternative is to define NG-AP signalling (in a way similar to the signalling already defined for AMF) to allow a NG-RAN node to remove associations. The proposed CR to TS 38.413 is resubmitted in [3]. The CR [3] as submitted to this meeting still contains both the addition and removal functionality. We realize that the addition functionality, albeit making the signalling symmetric and intuitive, is somewhat redundant considering the CR agreed in RAN3#103 [2]. If RAN3 decides to go this way, one possibility is to remove the addition signalling functionality from [3] or to keep it as it is. We are open to both options. Alternatively, it has been suggested that SCTP SHUTDOWN can be used to gracefully remove SCTP associations which are no longer in use. To illustrate this approach, we’ve submitted an alternative CR to TS 38.412 in [4].

Generally, both approaches work, therefore we propose that RAN3 discusses and selects one of them.

Proposal 1: RAN3 to select one of the approaches for SCTP association removal by a NG-RAN node: using NG-AP signalling or SCTP SHUTDOWN.

If the latter approach is selected, we propose to clearly specify this in TS 38.412 to prevent interoperability issues.

Terminology

As was acknowledged during the RAN3#103 meeting, the terminology around multiple TNLA associations as it is currently used in TS 38.413 is confusing. Using the AMF CONFIGURATION UPDATE message as an example, we observe that the signaling specified as AMF TNL Association to Add List, AMF TNL Association to Remove List and AMF TNL Association to Update List does not actually add or remove TNL Associations, but TNL Endpoints. Moreover, the concept of e.g. addition of TNL associations is a bit vague – it may mean, for example, adding TNL Associations using existing end points or adding TNL Associations and TNL endpoints simultaneously. Furthermore, as became clear during the discussion, to some companies addition of TNL Associations may imply implicit addition of a new endpoint, whereas to some other companies the addition of TNL Associations shall only be done using endpoint address signaled in the same message. Lastly, the AMF CONFIGURATION UPDATE NG-AP signaling does not actually indicate the addition of TNL associations (which is yet to happen), but rather the addition of TNL end-points (which has already happened which the message is sent). 

Observation 2: the terminology of adding/removing TNL associations using NG-AP messages such as AMF CONFIGURATION UPDATE is confusing and can lead to interoperability issues. 

To remove this confusing, we propose to rename the relevant IEs from TNL Association to TNL Endpoint. Incidentally, this will also clarify on which end (AMF or NG-RAN node) the endpoint is added – this was another point of confusion brought up during the discussion in RAN3#103.

Proposal 2: to rename the relevant IEs from TNL Association to TNL Endpoint.

A CR to correct this is provided in [5].
NOTE: ASN.1 is currently missing and will be added once the terminology discussion settles.
3 Conclusion

In the present contribution we make the following observations:

Observation 1: with the existing NG-AP signalling an AMF can add or remove SCTP associations, however a NG-RAN node can only add them.

Observation 2: the terminology of adding/removing TNL associations using NG-AP messages such as AMF CONFIGURATION UPDATE is confusing and can lead to interoperability issues. 

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to select one of the approaches for SCTP association removal by a NG-RAN node: using NG-AP signalling or SCTP SHUTDOWN.

Proposal 2: to rename the relevant IEs from TNL Association to TNL Endpoint.
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