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1
Discussion
In their liaison in S2-176875 / R3-174228 RAN3 asked questions and requested additional guidance on several topics.
1.1
Release of N2AP UE-TNLA binding for a UE in CM_Connected state

The RAN3 LS reads:

SA2: The ability of the NG-RAN to support the case where the AMF releases the N2AP UE-TNLA-binding for a UE in CM-Connected mode at any time. 

RAN3 would respectfully ask SA2 to clarify the scenario when the AMF releases the N2AP UE-TNLA-binding for one (or several) CM-Connected UEs, but not for all CM-Connected UEs related to a specific TNL association. 

It is proposed to answer this question as part of the LS reply (a draft LS reply is provided in S2-177218). No changes in 23.501 or 23.502 are needed.
1.2
Redirection via AN

The RAN3 LS reads:
SA2: The ability of the NG-RAN to support the case where the AMF updates the N2AP UE-TNLA-binding for a UE by means of triangular redirection (e.g. by responding to the RAN using a different TNL association)

RAN3 concluded that triangular redirection can be supported. RAN3 noticed that SA2 also defines redirection via RAN. RAN3 would like SA2 to clarify whether there is a need to support both types of redirection. RAN3 would prefer to specify a single method only.

RAN3 acknowledge that triangular redirection can be supported, but are questioning the need for redirection via RAN.
It is true that both triangular redirection and redirection via RAN are supported in the context of AMF relocation (refer to TS 23.502 Figure 4.2.2.2.3-1: Registration with AMF re-allocation procedure). In that context relocation via RAN makes sense because the target AMF may not be reachable by the source AMF (e.g. because it is in an “isolated” network slice).
However, in the context of TNLA redirection under the same AMF it is not clear why triangular redirection would not always suffice, given that all TNL associations are terminated at the same logical AMF.

In order to avoid unnecessary options it is proposed to remove the TNLA redirection from the specification, which aslo addresses RAN3 preference.

Proposal 1: Remove TNLA redirection under the same AMF from the specification.

1.3
Handover

The RAN3 LS reads:
SA2: 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 N2AP UE-TNLA-binding to this TNL association for a UE during an Xn-based inter NG-RAN node handover.
Considering that the AMF can inform the NG-RAN node to add/remove a SCTP association (as per assumptions below), the scenario where a specific TNL address of the AMF is known to source NG-RAN node, but not target NG-RAN node, seems unclear. In addition, the AMF can modify the N2AP UE TNLA-binding by triangular redirection or by redirection via the RAN during Xn-HO. Transferring AMF’s TNL address to target NG-RAN node during Xn-HO preparation procedure may only save one UE-TNLA-Binding modification. RAN3 would like SA2 to clarify the scenario, and the necessity to transfer the AMF’s TNL address from source NG-RAN node to target NG-RAN node during Xn-HO preparation procedure. In any case, RAN3 believe the HO should not fail and the AMF may update the binding subsequently.
TS 23.502 indeed provides two options for Xn-based handover: 1) option where the target RAN node receives the TNL address of the serving AMF node, and 2) option where the target RAN node does not receive it. The N2 persistence control procedure works in both cases and the reason for RAN3’s question is again related to whether there is a need for two options.
In order to reduce options in cases where they are not really necessary, it is proposed to remove the option where the TNL address of the serving AMF is provided by the source to the target RAN node as part of the Xn-based handover. 
Proposal 2: Remove the Xn- handover option in which the TNL address of the serving AMF node is provided from the source to the target RAN node as part of the Xn-based handover.

1.4
TNLA for non-UE associated signalling

The RAN3 LS reads:
RAN3 agreed that a single pair of SCTP streams within the SCTP association selected by the NG-RAN node is used for non-UE associated signaling. Further, a Working Assumption was agreed, that “it is under the NG-RAN node’s control which of the SCTP associations shall be used for non-UE associated NGAP procedures.” RAN3 did not conclude on whether AMF can request to switch the SCTP association in case of the SCTP association failure, and whether the AMF can remove the SCTP association used for non-UE associated NGAP procedures.
In our understanding the RAN3 agreement (yellow highlight) states that a single TNLA will be used for non-UE associated NGAP signalling and the selection of this TNLA is under RAN control.

With regard to the cyan highlight above, it remains to be clarified whether/how this information needs to be conveyed to AMF and whether AMF is allow to/what happens if AMF releases that SCTP association.

According to TS 23.502 [3] “an AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF”. Therefore, there may be a problem if an AMF removes the TNL association which the RAN uses for non-UE associated signalling.
Unless there is good reason for the current working assumption in RAN3, in our view it should be the AMF that designates the TNLA to be used for non-UE associated signalling. This TNLA shall be selected from the TNLAs that are available for reception of the initial N2 message. The AMF should also be able to designate another TNLA to be used for non-UE specific signalling (e.g. in case of failure of the original TNLA).

Proposal 3: The TNLA to be used for non-UE associated signalling is selected by the AMF from the set of TNLAs available for reception of the initial N2 message. The AMF should be able to re-assign a new TNLA for non-UE associated signalling (e.g. to handle TNLA failure cases).

1.5
TNLA for Paging

The RAN3 LS reads:
· TNL association for Paging

RAN3 did not conclude on whether the Paging message is allowed to send over any SCTP association, or only over a specific SCTP association (just like other non-UE associated procedures as mentioned above). RAN3 would welcome SA2’s feedback on this topic.
The [N2] Paging message is UE-specific that establishes the N2 interface and the UE-specific binding to an underlying TNLA. It should be possible to page the UE on any of the TNLAs and the RAN needs to be prepared to receive the paging message on any TNLA. When responding to the Paging message the RAN shall use the same TNLA on which the Paging message was received.
Proposal 4: Clarify that the NGAP Paging message may be sent on any TNLA and that RAN shall respond on the same TNLA on which the Paging message was received.

2
Proposal

It is proposed to agree the following text for inclusion in TS 23.501.
The corresponding change for TS 23.502 is provided in S2-177217.

An LS Reply is proposed to RAN3 in S2-177218.

This is the set of tentative agreements:
A1: keep the stand-alone removal of TNLA binding
A2: remove redirection via AN
A3: remove TNL address in Xn procedure (One company disagrees)
A4. Clarify as follows
· More than one TNLAs can be used for non-UE associated signalling.
· AMF selects which TNLA(s) shall be used for non-UE associated signalling (contrary to RAN3 assumption).
· The sets for UE-associated and non-UE associated signalling can be disjoint.
· The N2 Setup procedure is a special “bootstrap” procedure and is not considered part of the non-UE associated signalling.
· The N2 Paging procedure can be initiated on any TNLA.
A5: N2 Paging procedure can be initiated on any TNLA
The present revision implements A2, A4 and A5.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.21.1
Architectural support for N2

5.21.1.1
TNL associations

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

An AMF may provide the 5G AN node on the weight factors for each TNL association of the AMF.

The AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF.
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.
5.21.1.2
NGAP UE-TNLA-binding

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

An AMF shall be able to update the NGAP 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 NGAP 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).

An AMF shall be able to command the 5G AN node to release the NGAP 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 NGAP UE-TNLA-binding for a UE in CM-Connected is subject to feedback from RAN groups.
5.21.1.3
N2 TNL association selection

The 5G AN node shall consider the following factors for selecting a TNL association for the AMF for the initial N2 message (and subsequent UE-associated N2 signalling):

-
Availability of candidate TNL associations.

-
Weight factors of candidate TNL associations, if provided by the AMF.
The AMF may use any TNL association for initiation of the N2 Paging procedure.
######################### END OF CHANGES ###########################
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