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1. Introduction
SA2 has replied to two RAN3 LSs in R3-180004 and R3-180005, and additionally it has concluded the stage 2 work on supporting multiple SCTP associations in NG-c, per TS 23.501 and TS 23.502.
This document examines some of the aspects and procedural consequences of the stage 2 requirements.
2. Summary of TNLA support requirements
Based on TS 23.501, the following high-level requirements can be extracted:

· AMF can add or delete TNL associations

· Each TNLA can be used for either UE-associated on non-UE-associated procedures (or both), depending on AMF configuration

· 
Paging can use any non-UE-associated TNLA

· Each TNLA will have a weight factor provided by the AMF, which can be used to bias the TNLA selection by the RAN for a particular UE

· The binding of a NGAP UE association to a particular TNLA can be changed either implicitly (“triangular redirection”), or explicitly by the AMF

· In the explicit case, the AMF indicates release of the binding, and either the AMF or the RAN node selects a new TNLA (depending on which node needs to send a message first)
· For Xn handover, if the source provides the current AMF TNL address corresponding to the source NG UE-TNLA binding, the target initiates a TNL association using this address, and establishes a binding for the UE
· 
(Note: it is not clear whether the target is supposed to compare IP addresses, or always establishes a new association regardless; TS 23.502 is very detailed on this topic, but did not specify this aspect)

Note the above does not include additional aspects related to AMF unavailability, which partly depend on the above. Specifically

· AMF notifies RAN node of unavailability and may include indication that it will do rebinding

· 
In this latter case, the RAN node does not select new AMF or TNLA for the duration of a timer, and AMF can trigger binding release per-UE, or trigger rebinding to different AMF

· Otherwise, RAN node releases binding and selects different AMF/TNLA

3 Resulting procedural requirements
Based on the above, some obvious procedures need to be supported (note that we are not considering aspects related to AMF unavailability, which also need to be added):
1) AMF requests to add TNLAs by providing endpoint IP addresses

a. 
As discussed before, this can be done via Configuration Update
b. As part of this process, the AMF provides the WFs and the attributes related to UE-associated or non-UE-associated procedure support for each TNLA.
2) RAN node establishes TNLA following above

a. Adding the SCTP association is straightforward. One issue is how the AMF recognizes that the initiating node is a particular RAN node as this node is not obliged to use the same source IP address(es) as in other SCTP associations, and other methods (e.g. matching UE IDs) seem highly inefficient. In fact, this is even more critical in case of new TNLA triggered by handover, since the AMF is not even expecting the new TNLA establishment.
b. It seems useful to have a new procedure for this purpose e.g. “TNLA Initialization”
c. In this case, it may also be useful for the AMF to provide some sort of TNLA index in the Configuration Update – then the RAN Node could explicitly indicate this index in the Initialization procedure for the particular association.

3) Selection of TNLAs by the RAN node (when needed) is based on WFs
a. This requires no specific procedural support other than indicated above.

4) AMF triggers explicit release of UE binding

a. This may require an independent procedure (e.g. class 2) since otherwise the AMF would have to wait for a suitable opportunity to include an indicator; or otherwise an IE could be added to the UE Context Modification Request.

5) RAN node forwarding of TNLA information during handover

a. This requires a new IE in the HANDOVER REQUEST message, in principle carrying the TNLA address at the source.
Proposal 1: Consider whether a NGAP initialization procedure is required (as the first message(s) in a new TNLA).
Proposal 2: Consider whether a NGAP UE-associated binding release procedure is required.
3.1 On TNLA identification
In #2 of the previous section, we mention that it might be useful to identify TNLAs via an index or identifier. In addition, this might also be useful when the AMF releases specific TNLAs since it could delete them in the TNLA list sent in Configuration Update. Having an AMF-set index appears to simplify processes in both the RAN node and the AMF.
We note that the TNLA as defined in the SA2 TSs refers primarily to the AMF endpoint. In this case, such an index set by the AMF becomes more like an AMF endpoint identifier.
This could also be used to optimize the information exchange between RAN nodes regarding handover as follows:

· Assume that the AMF endpoint identifier is assigned uniquely per AMF

· Neighbour RAN nodes could exchange the TNLA indices (per AMF) which they support as part of their configuration
· Based on this exchange, the source could simply indicate the TNLA index; if the index is not supported, the IP address is sent (but this is likely to be a rare case)

Proposal 3: Consider whether a TNLA index / identifier is required, and if so, whether this should uniquely identify an AMF endpoint irrespective of gNB peer.

3.2 On RAN virtualization

The SA2 requirements are focussed on AMF virtualization, but in fact virtualization of the CU (or more accurately, CU-CP) is also possible. In this case, the RAN itself might have distributed functionality, for example, the RAN may have elements specializing in particular functions (e.g. UE-associated and non-associated processing).
If this scenario is accepted, then some consequences may follow which require study e.g. whether it may be possible to have several SCTP associations towards the same AMF endpoint (from different RAN endpoints under the same logical gNB). If so some of the AMF functionality for TNLA and binding update / release may need to be mirrored on the RAN side. For example, per-TNLA RAN support for UE-associated and non-UE-associated procedures might be useful. In addition, there could be scenarios where the RAN node may wish to change the local termination point without changing the AMF termination point.
Proposal 4: RAN3 to discuss whether explicit support for RAN virtualization should also be considered when designing the NG protocol support for multiple TNLAs.
4. Conclusions

This contribution has discussed some of the aspects and procedural consequences of the stage 2 requirements to support multiple SCTP associations in a given NG-c instance. Although some of the aspects are straightforward, or have previously been discussed (or even agreed), the contribution has highlighted some additional topics that may be worth considering as part of the design, as per the proposals listed below.
Proposal 1: Consider whether a NGAP initialization procedure is required (as the first message(s) in a new TNLA).
Proposal 2: Consider whether a NGAP UE-associated binding release procedure is required.
Proposal 3: Consider whether a TNLA index / identifier is required, and if so, whether this should uniquely identify an AMF endpoint irrespective of gNB peer.

Proposal 4: RAN3 to discuss whether explicit support for RAN virtualization should also be considered when designing the NG protocol support for multiple TNLAs.
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