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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 UE-TNLA-Binding Release 

SA2 LS ([1]) clarified the scenario for per UE basis UE-TNLA-Binding Release

SA2 would like to clarify that the serving AMF can release the NGAP UE-TNLA-binding for only a subset of the served UE(s) when it needs to perform balancing of the UE population across the TNL associations. In addition, SA2 would like to point out another scenario - the serving AMF can release the NGAP UE-TNLA-binding on a per UE basis when the old AMF becomes unavailable (i.e. due to planned maintenance). In this scenario, the NGAP UE-TNLA-binding is released with the old AMF and NGAP UE-TNLA-binding is re-activated with the new AMF. This agreement has also been implemented in the attached TS 23.502 pCR
There are two possible options to support the per UE basis UE-TNLA-Binding Release

· Option 1: Enhance UE Context Modification procedure 
This option is implemented via adding a new UE-TNLA-Binding Release indicator in UE CONTEXT MODIFICATION REQUEST message, i.e. to inform gNB that the UE-TNLA-Binding is to be released. 

· Option 2: Introduce a new NGAP procedure 
A new NGAP procedure is introduced for this purpose. The procedure can be used to release the UE-TNLA-Binding for one or more UEs, by including a list of UE identities, e.g. AMF/RAN UE NGAP ID, in the message. 
Both Option 1 and Option 2 can meet SA2 requirements. Option 2 is slightly better than Option 1, when the AMF would like to release the UE-TNLA-Binding for many UEs, e.g. in the AMF planned maintenance scenario. 

Proposal 1: Introduce a new NGAP procedure to release the UE-TNLA-Binding.

Since the NGAP TNLA Binding procedure is used in two scenario, 1) non-AMF management scenario (i.e. load balancing between TNL associations), and 2) AMF management scenarios, it is preferred to list the NGAP Binding Release procedure in a separate section in Stage-2. 

Proposal 2: Update Stage-2 to remove the Association deactivation from the AMF management section, and add a new section for NGAP TNLA Binding Release.
2.2 AMF Configuration Update 
SA2 agreed that the AMF supplies the 5G-AN node with information about:

c)
weight factor associated with each of the TNL association within the AMF.

The weight factors are used for load distribution of the INITIAL UE MESSAGE. Upon the reception of the weight factor for each TNL association, the NG RAN node considers the weight factor when need to select a TNL association to send the INITIAL UE MESSAGE. Per 23.502, if the weight factor of a specific TNL association is set to 0, that TNL association is not permitted for INITIAL UE MESSAGE, but can be used for subsequent N2 messages.
SA2 also agreed:
The AMF shall be able to indicate to the 5G AN node the set of TNL associations used for UE-associated signalling and the set of TNL associations used for non-UE associated signalling.

NOTE: The sets for UE-associated and non-UE associated signalling can be disjoint.
This requires further update to the AMF Configuration Update procedure
Proposal 3: Update AMF Configuration Update procedure to 1) include weight factor for each TNL association. 2) indicate whether a TNL association is only used for UE-associated signalling, or non-UE associated signalling, or both.
2.3 Triangular redirection
SA2 agreed to only support 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 4: Update Stage-2 to support triangular redirection. 
2.3
Paging
In LTE, the PAGING message does not contain MME UE S1AP ID or eNB UE S1AP ID. The Paging procedure uses non-UE-associated signalling. NGAP Paging procedure/message will be similar to LTE Paging. In LTE, the Paging message is treated the same as other non-UE-associated signalling regarding the S1 Signaling Transport. For example, TS36.412 states:

Within the SCTP association established between one MME and eNB pair:

- a single pair of stream identifiers shall be reserved for the sole use of S1AP elementary procedures that utilize non UE-associated signalling.
It is unclear about the benefit to systematically treat Paging differently than other non-UE-associated signalling. Unless a clear benefit is demonstrated, it is better to align with LTE that Paging msg is treated the same as other non-UE-associated signalling as the baseline case with the option of supporting a dedicated SCTP association for additional paging when needed.
In addition, it is the AMF assigns the TNL associations only used for UE-associated signalling, the TNL associations only used for non-UE associated signalling, and the TNL associations used for both UE-associated signalling and non-UE associated signalling. When the AMF send the Paging message over the TNL association that has been assigned for UE-associated signalling only, it is quite strange why the AMF does not follow its own decision.  

Observation: It is unclear about the benefit to systematically treat Paging differently than other non-UE-associated procedures regarding the SCTP association.

Proposal 5: Paging message should be treated the same as other non-UE associated signalling. 

Proposal 6: inform SA2 about Paging message use any TNL association that are assigned for non-UE associated signalling.
3
Conclusions
In this paper, we analyzed the opens issues for multiple SCTP associations. Our proposals are:
Proposal 1: Introduce a new NGAP procedure to release the UE-TNLA-Binding.
Proposal 2: Update Stage-2 to remove the Association deactivation from the AMF management section, and add a new section for NGAP TNLA Binding Release.
Proposal 3: Update AMF Configuration Update procedure to 1) include weight factor for each TNL association. 2) indicate whether a TNL association is only used for UE-associated signalling, or non-UE associated signalling, or both.

Proposal 4: Update Stage-2 to support triangular redirection. 
Observation: It is unclear about the benefit to systematically treat Paging differently than other non-UE-associated procedures regarding the SCTP association.

Proposal 5: Paging message should be treated the same as other non-UE associated signalling. 

Proposal 6: inform SA2 about Paging message use any TNL association that are assigned for non-UE associated signalling.
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
Multiple TNL Association Support Function
A NG-RAN node may have multiple TNL associations with an AMF. The NG-RAN node knows the set of TNL associations used for UE-associated signalling, and the set of TNL associations used for non-UE associated signalling during the AMF Configuration Update procedure.

· For non-UE-associated signaling, the NG-RAN node should accept the non-UE-associated signaling over the TNL associations used for non-UE associated signalling as indicated by the AMF. 

· 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/released 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.
6.6
AMF Management procedures

The following list of AMF management procedures are used by the AMF to inform the NG-RAN node about an AMF’s status:

-
AMF Status Indication.


6.x
NGAP TNLA Binding Release procedure
The following procedure is used by the AMF to inform the NG-RAN node to release the UE-TNLA-Binding for one or more UE(s).

-
NGAP TNLA Binding Release.

