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Discussion and Decision
1 Introduction
In this paper we provide our views on various issues pertaining to support of multiple TLNAs on the NG network interface. 

2 Discussion
In the RAN3#101bis meeting, two opinions emerged on the realization of the agreement to support NG-RAN node initiated TNLA addition, as summarized in colorful (albeit somewhat imprecise) way in [1]. Essentially, the approaches are: 
	Approach 1
	Approach 2

	NG-RAN node requests AMF to allow establishment of additional TNLAs
	

	AMF accepts or rejects 
	

	NG-RAN node establishes a new TNLA
	NG-RAN node establishes a new TNLA

	NG-RAN node sends RAN CONFIGURATION UPDATE
	NG-RAN node sends RAN CONFIGURATION UPDATE

	AMF accepts or rejects
	AMF accepts or rejects


It is clearly evident from the table above that the approach 2, in which a NG-RAN node can trigger the establishment of a new TNLA by establishing a SCTP connection to an AMF is more efficient in terms of control plane signaling and generating signaling load on the core network, as it requires fewer messages. RAN3 have always strived to reduce signaling load to core network and therefore approach 1 seems preferable. One can possibly argue that establishment of new TNLA is a rare event. However, envisioning potentially large number of NG-RAN nodes in future 5G networks and the fact that the key motivation for the introduction of the multiple TNLAs capability in the first place was to allow frequent changes of the number of SCTP connections to accommodate virtualized deployments with varying load, we believe that the load increase is not negligible. 

Observation 1: approach 2, in which a NG-RAN node can trigger the establishment of a new TNLA by establishing a SCTP connection to an AMF, is more efficient in terms of control plane signaling towards core network.

Certain arguments against the approach 2 have been made, specifically: 
1. The approach “breaks the principle” in which only an AMF triggers the establishment of a new TNLA

2. An AMF “is unlikely to accept an SCTP connection from an unknown NG-RAN network node”

After closer inspection, it appears that neither of the above arguments is correct. With regards to “the principle”, RAN3 have agreed to “Allow NG-RAN node to trigger setup of multiple SCTP associations for NG-C”. So, unless somebody is willing (and successful) to challenge that agreement, we should follow the agreed principle to allow an NG-RAN node to trigger additional SCTP associations. With regards to the second point, if an AMF indeed does not accept SCTP connections from unknown NG-RAN nodes, that would be a very well protected, but not extremely useful AMF, as no NG-RAN node will ever connect to it. This is because the first SCTP connection is always established by an NG-RAN node, as specified in TS 38.412 [2] “The NG-RAN node shall establish the SCTP association.”.
Observation 2: approach 2 is fully compliant with RAN3 agreement and RAN3 specifications.

Based on the considerations above, one may assume that approach 2 is the way to go. However, before jumping to that conclusion, we must consider another issue which has been overlooked so far. If an NG-RAN node is allowed to add TNLAs, it is natural to assume that it will also need to have the capability to remove TNLAs which are no longer needed. Multiple TLNA capability was introduced in the first place to allow NG-RAN and 5GC deployments in virtualized environment, where hardware resources can be added and removed on the fly, to accommodate varying levels of load. This should be done in a seamless manner, i.e. without impacting the UE. If only TNLA addition procedure is specified by RAN3, an NG-RAN node will only be able to remove unneeded TLNAs via NG interface reset, which is hardly seamless to say the least. 
Observation 3: neither approach addresses the case of NG-RAN triggered TLNA removal.

Based on the considerations above, we propose to amend the agreement on NG-RAN node triggered TLNA addition as follows: “Allow NG-RAN node to trigger setup and remove multiple SCTP associations for NG-C”.

Proposal 1: Allow NG-RAN node to trigger setup and remove multiple SCTP associations for NG-C.

If the above proposal 1 is agreeable, RAN3 should discuss the approaches on NG-RAN triggered TLNA addition and removal together. The addition part is described in sufficient detail above, so below we address the removal part. 

In theory, both approaches can be also made applicable to the removal case. In approach 1, NG-RAN node would notify the AMF that it is above to release certain TLNAs. In approach 2, an NG-RAN node would simply terminate an SCTP connection. While establishing a SCTP connection from an unknown source is business as usual (as shown above), termination of a “live” SCTP connection is a different case. Not only it may result in control plane packet loss (if an NG-RAN node closes a SCTP connection while an AMF is using it to send a message), but it would also be hard for an AMF to differentiate “normal” SCTP connection shutdown (for e.g. load balancing reasons) between actual failures in the transport network. 
Observation 3: in approach 2, an AMF would not be able to differentiate between graceful TLNA removal and SCTP connection shutdown due to transport network failures. 

Observation 4: in approach 2, packet loss may occur during TLNA removal by NG-RAN node.
Based on the considerations above, our proposal is to adopt approach 1 for both TLNA additional and removal by NG-RAN. 

Proposal 2: Specify NG-AP signaling for TLNA addition and removal by NG-RAN node.

A TP for the NGAP illustrating the proposed approach is provided in [3]. 

Proposal 3: it is proposed to agree the TP in R3-186379.
NOTE: if, for whatever reason, there is no agreement to support TLNA removal by NG-RAN, then of course the original argumentation in favor of approach 2 stands.

3 Conclusion

In the present contribution we make the following observations:

Observation 1: approach 2, in which a NG-RAN node can trigger the establishment of a new TNLA by establishing a SCTP connection to an AMF, is more efficient in terms of control plane signaling towards core network.

Observation 2: approach 2 is fully compliant with RAN3 agreement and RAN3 specifications.

Observation 3: neither approach addresses the case of NG-RAN triggered TLNA removal.

Observation 3: in approach 2, an AMF would not be able to differentiate between graceful TLNA removal and SCTP connection shutdown due to transport network failures. 

Observation 4: in approach 2, packet loss may occur during TLNA removal by NG-RAN node.

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

Proposal 1: Allow NG-RAN node to trigger setup and remove multiple SCTP associations for NG-C.

Proposal 2: Specify NG-AP signaling for TLNA addition and removal by NG-RAN node.

Proposal 3: it is proposed to agree the TP in R3-186379.
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