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1
Introduction
Last RAN3 meeting discussed the multiple-SCTP association for NGAP interface, and reached some agreement/WA. This contribution analyses the required Stage-2 and Stage-3 changes. 
2 Discussion
2.1 Triangular Redirection

RAN3 concluded that triangular redirection can be supported per TS23.501 and TS23.502, i.e. An AMF shall be able to update the N2AP UE-TNLA-binding (i.e. change the TNL association for the UE) in response to an N2 message received from the 5G AN by triangular redirection (e.g. by responding to the 5G AN node using a different TNL association). One example is shown as below. NG-RAN node sends a NGAP message to AMF via TNL#1, the NG-RAN node then receives the response message from the AMF via TNL#2. Since the NG-RAN node UE NGAP ID is unique within the NG-RAN node logical node, the NG-RAN node can recognize the response message is related to the same UE via the NG-RAN node UE NGAP ID. The NG-RAN node update the UE-TNLA-binding based on the received response message. 
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Figure 1: triangular redirection

To support the triangular redirection, Stage-2 needs to be updated to clarify that NG-RAN node shall update the UE-TNLA-Binding when the NG-RAN node receives a UE-associated message via a different TNL association. 

Proposal 1: Update Stage-2 to support triangular redirection. 
2.2 AMF add/remove TNL associations 

Last RAN3 agreed the WA: AMF Config Update procedure is used to trigger SCTP associations addition / removal. The AMF CONFIGURATION UPDATE message may include
· List of AMF TNL address to add

This is a list of AMF TNL addresses used to identify the new TNL associations that the AMF would like to add. Upon the reception of the new TNL address, the NG-RAN node initiate SCTP establishment. The NG-RAN node informs the AMF whether the NG-RAN node successfully established the SCTP association using the received TNL address. The AMF CONFIGURATION UPDATE ACKNOWLEDGE message needs to include the list of TNL address that has successfully established the SCTP association, and the list of TNL address that has failed to establish the SCTP association. 
· List of AMF TNL address to remove

This is a list of AMF TNL addresses used to identify the TNL associations that the AMF would like to remove. Upon the reception of these TNL address, the NG-RAN node initiate SCTP shutdown. The NG-RAN node also need to remove those UE-TNLA-binding related to the removed TNL associations. 
Proposal 2:  Update Stage-3 to use AMF Configuration Update procedure to add/remove TNL association(s). 
3
Conclusions
In this paper, we analyzed the opens issues for multiple SCTP associations. Our proposals are:
Proposal 1: Update Stage-2 to support triangular redirection. 
Proposal 2:  Update Stage-3 to use AMF Configuration Update procedure to add/remove TNL association(s). 
The proposed Stage-2 TP can be found in the end of this contribution. 

The proposed Stage-3 TP can be found in ([4])
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5.x
TNL Association Selection Function
A NG-RAN node may have multiple TNL associations with an AMF. 
· For non-UE-associated signaling, both the NG-RAN node and the AMF shall use the same TNL association unless explicitly changed or released. In case of abnormal codition, e.g. SCTP failure, upon the node detects the SCTP failure, it shall reselect a different SCTP assiciation when initiates a non-UE-associated signaling. The receiver shall accept the non-UE-associated signaling over a different TNL association. 

· For UE-associated signaling, while a UE is in CM-Connected state the NG-RAN node shall maintain the same N2AP UE-TNLA-binding (i.e. use the same TNL association for the UE) unless explicitly changed or released by the AMF. The NGAP-UE-TNLA-Binding for a specific UE can be created/updated as defined in TS23.502 ([x]). For a CM CONNECTED UE, when the NG-RAN node receives an NGAP message for the UE from the AMF over a TNL association different from the TNL association of current NGAP-UE-TNLA-binding, the NG-RAN node shall update the NGAP-UE-TNLA-binding with the new TNL association.
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