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Introduction

In last meeting, RAN3 discussed the multiple SCTP associations based on SA2 LS in R3-172099, and the Way Forward on Multiple SCTP associations on NG-C was captured in R3-172613.
Discussion
Here are some definition from TS23.501:

----------------------------------------------TS 23.501--------------------------------------------------------------------

N2AP UE-TNLA-binding: The binding between a N2AP UE association and a specific TNL association for a given UE.

5.21.1.1
TNL associations

5G AN node shall have the capability to support multiple TNL associations per AMF.

Editor's note:
Whether the AMF can command the 5G AN node to use a subset of these TNL association for the first message from the UE is FFS.
An AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF.

5.21.1.2
N2AP UE-TNLA-binding

While a UE is in CM-Connected state the 5G AN node shall maintain the same N2AP UE-TNLA-binding (i.e. use the same TNL association and same N2AP association for the UE) unless explicitly changed or released by the AMF.

An AMF shall be able to update the N2AP UE-TNLA-binding (i.e. change the TNL association for the UE) in CM-Connected mode at any time.

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) or by redirection via the RAN.

An AMF shall be able to command the 5G AN node to release the N2AP UE-TNLA-binding for a UE in CM-Connected mode while maintaining N3 (user-plane connectivity) for the UE at any time.

Editor's note:
Support of releasing the N2AP UE-TNLA-binding for a UE in CM-Connected is subject to feedback from RAN groups.

----------------------------------------------TS 23.501--------------------------------------------------------------------

The following open questions needs to be discussed and solved.

Q1: How to control number of SCTP associations?

There are two options listed on the table:

1) Configured by RAN OAM  

The additional remote IP addresses or remote IP addresses to be released are configured via RAN OAM.

2) AMF controls the number or SCTP associations on NG-C

The AMF controls the number or SCTP associations on NG-C, either indicating additional remote IP addresses or remote IP addresses to be released, or both, to the NG-RAN node in NG SETUP RESPONSE or in AMF CONFIGURATION UPDATE.

Option1) RAN OAM based solution is always feasible, however, considering the requirement from TS23.501 as described above, an AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF and it will happen at any time. RAN OAM based solution is difficult to achieve the dynamic and realtime adjustment of Core network, especially in the multi-vendor environment.

While Option2) seems to be a more direct way to support this requirement, which is achieved via NG-C signalling.

Proposal1: In order to fullfil the dynamic and realtime adjustment of Core network, Option2) the AMF controls the number or SCTP associations on NG-C is preferred.

Q2: How to release of NGAP-UE-TNLA-binding(s)?

According to SA2 discussion, the NGAP UE association is defined as the logical per UE association between a gNB and an AMF. The NGAP UE-TNLA-binding is defined as the binding between a N2AP UE association and a specific TNL association.

While a UE is in CN-Connected state the RAN shall maintain the same NGAP UE-TNLA-binding, i.e. use the same TNL association for the UE unless explicitly changed or released by the AMF. And in SA2 LS R3-172099, the ability of the NG-RAN to support the case where the AMF releases the NGAP UE-TNLA-binding for a UE in CM-Connected mode at any time is requested. 

If AMF initiates to remove an SCTP association, all related NGAP-UE-TNLA-bindings are released.

If AMF initiates to remove an NGAP UE-TNLA-binding, there are two possible ways:

Via explicit UE associated NGAP signalling  

Setting NGAP UE-TNLA-binding release flag with UE associated NGAP signalling, e.g., UE CONTEXT MODIFICATION REQUEST, DOWNLINK NAS TRANSPORT.

Or introducing a new class2 UE associated NGAP signalling from AMF to RAN, to explicitly release the binding.

implicit release
If RAN no longer receives the UE associated NGAP signalling from current SCTP association or RAN receives the UE associated NGAP signalling from another SCTP association, it shall regard that the current NGAP UE-TNLA-binding has released/updated.
On our understanding, both work, if there is no major drawbacks with implicit way, Option2) is preferred without any burden on standardization and reducing the signalling overload over NG interface.

Proposal2: If AMF initiates to remove an SCTP association, all related NGAP-UE-TNLA-bindings are released. If AMF initiates to remove an NGAP UE-TNLA-binding, implicit way is preferred.

Q3: How to update NGAP-UE-TNLA-binding?
If AMF initiates to update an NGAP UE-TNLA-binding, there are two possible ways:

Via explicit UE associated NGAP signalling  

Providing NGAP UE-TNLA-binding update info with any or some UE associated NGAP signalling from AMF to RAN.

Or introducing a new class2 UE associated NGAP signalling from AMF to RAN, to explicitly update the binding.

The NGAP UE-TNLA-binding update info includes the IP addresses for the new selected SCTP association.
implicit update

If RAN receives the UE associated NGAP signalling from another SCTP association, it shall regard that the current NGAP UE-TNLA-binding has updated.

Same view as the release case, both work, if there is no major drawbacks with implicit way, Option2) is preferred without any burden on standardization and reducing the signalling overload over NG interface.
Proposal3: If AMF initiates to update an NGAP UE-TNLA-binding, implicit way is preferred.

Q4: How to handle the common NGAP procedures related NGAP nonUE-TNLA-binding?
Actually, SA2 did not touch this topic, on our understanding, it is reasonable that the SCTP association via which NG SETUP REQUEST was issued is kept for common NGAP procedures. 

If the common NGAP procedures related NGAP nonUE-TNLA-binding needs to be updated, the behaviour is the same as NGAP UE-TNLA-binding update. An AMF shall be able to update the NGAP nonUE-TNLA-binding (i.e. change the TNL association for the common NGAP procedures) when necessary, e.g., the broken of current SCTP association.

If RAN receives the common NGAP signalling from another SCTP association, it shall regard that the current NGAP nonUE-TNLA-binding has updated.

Furthermore, there is no need to tie the NGAP nonUE-TNLA-binding and NGAP UE-TNLA-binding into one SCTP association, RAN or AMF can handle the corresponding NG AP signalling no matter which SCTP association it comes from. For paging message, it also share the same principle.

Proposal4: The handling of the common NGAP procedures related NGAP nonUE-TNLA-binding is similar as NGAP-UE-TNLA-binding, and there is no need to tie the NGAP nonUE-TNLA-binding and NGAP UE-TNLA-binding into one SCTP association.

Q5: Xn based handover handling?

According to LS R3-172099, RAN was asked to support the ability of a target NG-RAN node to establish a TNL association towards a TNL address of the AMF received from a source NG-RAN node and to create an NGAP UE-TNLA-binding to this TNL association for a UE during an Xn-based inter NG-RAN node handover.

The assumption is that SA2 foresees that typically path switch shall commence on the SCTP association established to the same remote IP endpoint to which the SCTP association, used for UE signalling on source side, was established. However, AMF shall already inform the target RAN node about the available remote IP addresses as Q1 analyzed.

Furthermore,there is no clue that change the TNL association for a UE during an Xn-based inter NG-RAN node handover will cause Xn handover failure. When UE handovers to the target RAN node, the PATH SWITCH REQUEST message can be sent to AMF via the current available SCTP association between AMF and target RAN node, furthermore, if AMF decides to update this NGAP-UE-TNLA-binding, it can send the PATH SWITCH REQUEST ACK message to target RAN node via another SCTP association.

Proposal5: From RAN3 point of view, there is no need that a source NG-RAN node sends the TNL address of the AMF to a target NG-RAN node in order to establish a TNL association towards the AMF with this received TNL address of the AMF .

Conclusion
The following proposals are provided:

Proposal1: In order to fullfil the dynamic and realtime adjustment of Core network, Option2) the AMF controls the number or SCTP associations on NG-C is preferred.

Proposal2: If AMF initiates to remove an SCTP association, all related NGAP-UE-TNLA-bindings are released. If AMF initiates to remove an NGAP UE-TNLA-binding, implicit way is preferred.

Proposal3: If AMF initiates to update an NGAP UE-TNLA-binding, implicit way is preferred.

Proposal4: The handling of the common NGAP procedures related NGAP nonUE-TNLA-binding is similar as NGAP-UE-TNLA-binding, and there is no need to tie the NGAP nonUE-TNLA-binding and NGAP UE-TNLA-binding into one SCTP association.

Proposal5: From RAN3 point of view, there is no need that a source NG-RAN node sends the TNL address of the AMF to a target NG-RAN node in order to establish a TNL association towards the AMF with this received TNL address of the AMF .

The stage2 proposed TP to be captured in TS38.300 is provided in [1].
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