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Introduction

In RAN3#97 and RAN3#97bis meeting, RAN3 discussed the multiple SCTP associations and sent LS to SA2 in R3-173420 and R3-174228. In this paper, we will further discuss how to support multiple SCTP associations based on the reply LS from SA2 in S2-177790 and S2-178075.
Discussion
Q1: How to support release the N2AP UE-TNLA-binding for only a subset of the served UEs?

According to the reply from SA2 in S2-177790, SA2 would like to clarify that the serving AMF can release the N2AP UE-TNLA-binding for only a subset of the served UEs when it needs to perform balancing of the UE population across the TNL association.
If AMF wants to remove one or more NGAP UE-TNLA-binding over one SCTP association, 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 via new SCTP association, 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.

Proposal1: If AMF initiates to release the N2AP UE-TNLA-binding for only a subset of the served UEs , the implicit way is preferred.

Q2: Whether the AMF’s TNL address is provided from source NG-RAN node to target NG-RAN node during Xn handover preparation?

According to the reply from SA2 in S2-177790, though it will not fail the Xn handover, SA2 is of the opinion that saving one UE-TNLA-Binding modification upon Xn-based handover is important for the overall 5GC network performance in virtualised environments. Therefore SA2 would like to ask RAN3 to keep the option where the AMF’s TNL address is provided from source NG-RAN node to target NG-RAN node during Xn handover preparation
Proposal2: In order to respect the requirement from SA2, the AMF’s TNL address may be provided from source NG-RAN node to target NG-RAN node during Xn handover preparation as optional behaviour.

Q3: How to handle the non-UE associated signaling with multiple TNLAs?

According to S2-177790, SA2 has discussed the topic of non-UE associated signalling and agreed that the following principles would be useful in virtualised 5GC environment:

a)
More than one TNLAs can be used for non-UE associated signalling.

b)
AMF selects which TNLA(s) shall be used for non-UE associated signalling.

c) The sets for UE-associated and non-UE associated signalling can be disjoint.

d) The N2 Paging procedure can be initiated on any TNLA.
Bullet c) means 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.

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) when necessary, e.g., the broken of current SCTP association or for load balance.

If RAN receives any non-UE associated signalling from another SCTP association, it shall regard that the current NGAP nonUE-TNLA-binding has been updated. It is AMF who decides which TNLA is used for the current ongoing non-UE associated signaling.
Proposal3: The handling of the common NGAP procedures related NGAP nonUE-TNLA-binding is similar as NGAP-UE-TNLA-binding, it is AMF who decides which TNLA is used for the current ongoing non-UE associated signaling.

Q4: Whether the weight factor of the TNL association within the AMF needs to be supported?

According to S2-178075, SA2 have discussed the need for weight factors associated with TNL associations within the AMF and concluded the following:

-
The signalling of weight factors associated with TNL associations to RAN is now mandatory.

-
The set of TNL associations that are not permitted for the initial N2 message is configured by setting the corresponding weight factors to zero.

-
Deployments that rely solely on 5GC-based load balancing can set the weight factors associated with TNL associations that are permitted for the initial N2 message to the same value.

With the above understanding, there has impact on NG interface, during AMF configuration Update procedure, the AMF needs to signal the the weight factor of each newly added TNL association, or update the weight factor of each current TNL associations.

Proposal4: During AMF configuration Update procedure, the AMF needs to signal the the weight factor of each newly added TNL association, or update the weight factor of each current TNL associations.

Conclusion
The following proposals are provided:

Proposal1: If AMF initiates to release the N2AP UE-TNLA-binding for only a subset of the served UEs , the implicit way is preferred.

Proposal2: In order to respect the requirement from SA2, the AMF’s TNL address may be provided from source NG-RAN node to target NG-RAN node during Xn handover preparation as optional behaviour.

Proposal3: The handling of the common NGAP procedures related NGAP nonUE-TNLA-binding is similar as NGAP-UE-TNLA-binding, it is AMF who decides which TNLA is used for the current ongoing non-UE associated signaling.

Proposal4: During NG Setup Procedure and AMF configuration Update procedure, the AMF needs to signal the the weight factor of each newly added TNL association, or update the weight factor of each current TNL associations.

The stage2 and stage3 proposed TP to be captured in TS38.300 and TS38.413 are provided in [1][2].
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