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Abstract of the contribution: The paper proposes an alternative way forward for N2 persistence control based on offline discussions that took place after the SA2#120 submission deadline.
Proposal

It is proposed to endorse the following principles related to N2 persistence control.
AMF Group 

An AMF Group consists of the AMFs that serve a given area and network slice. Multiple AMF Groups may be defined per area and network slice.  

NOTE 1:
An AMF Group may also consist of a single AMF only.
Editor’s note: The need for and details of AMF Groups are FFS. Whether AMF Sub-Groups need to be supported in addition is FFS.

An AMF shall be able to instruct the RAN to not consider itself anymore when selecting AMFs from the AMF Group.
NOTE 2: 
This enables an operator to take an entire AMF out of service.
Editor’s note: The details of how to take an AMF out of service are FFS.
Identifier aspects

The 5G GUTI shall be structured as follows: <5G-GUTI> := <MCC> <MNC> <AMF Group ID>  <AMF ID> <NG-TMSI>.

<AMF Group ID> identifies the AMF Group, <AMF ID> identifies the AMF within the AMF group and NG-TMSI identifies the UE uniquely within the AMF Group.
Editor’s note: Whether additional AMF implementation specific data is needed in the 5G-GUTI is FFS.
NOTE: 
Potential optimizations for the 5G GUTI for AMF groups that consist of a single AMF only are up to Stage 3. 
An AMF may support multiple AMF IDs.

The 5G-GUTI is assigned by the AMF. An AMF may re-assign a new 5G-GUTI to the UE at any time. The AMF may delay updating the UE with its new 5G-GUTI until the next NAS transaction.
TNL associations
A gNB shall be able to support one or multiple TNL associations per AMF. 
NOTE: 
The relation between multiple TNL associations and N2 management and load control features needs to be determined by RAN 3.
An AMF shall be able to request addition and removal of TNL associations towards a gNB.
N2AP UE-TNLA-binding

The N2AP UE association is defined as the logical per UE association between a gNB and an AMF.

The N2AP 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 N2AP UE-TNLA-binding, i.e. use the same TNL association for the UE unless explicitly changed or released by the AMF.

An AMF shall be able to change the N2AP UE-TNLA-binding, i.e. change the TNL association for the UE in CM-Connected mode at any time. 
AMF redirection is supported by either triangular redirection or via RAN.
An AMF shall be able to release the N2AP UE-TNLA-binding in the RAN for a UE in CM-Connected mode while maintaining the UE’s N3 association. This will result in the RAN and AMF releasing the N2AP UE-TNLA-binding. When the next N2 message needs to be sent for a UE for which the N2AP UE-TNLA-binding has been released, the following behavior applies: the RAN or the AMF for uplink and downlink N2 messages, respectively, shall re-select a TNL association for the UE. 
Editor’s note: Whether support for releasing the N2AP UE-TNLA-binding for a UE in CM-Connected mode is needed in addition to support for changing the N2AP UE-TNLA-binding is FFS.
Selecting AMFs and TNL associations during Initial Attach and non-periodic registration update without a valid AMF Group 
When a UE performs Initial Attach or a non-periodic registration update without a valid AMF Group, the following steps are performed: 

1.
The RAN selects an AMF Group taking location and slicing information into account
NOTE:
The details of AMF Group assignment are beyond the scope of this paper.

2.
The RAN selects an AMF from the AMF Group taking any AMF load information into account.

3.
The RAN creates an N2AP UE-TNLA-binding for the UE by randomly selecting a TNL association from the available TNL associations for the selected AMF and forwards the UE message to the AMF via the selected TNL association.
4.
The AMF may decide to modify the N2AP UE-TNLA-binding, i.e. may select a different TNL association for the UE. The RAN stores the modified N2AP UE-TNLA-binding for future N2 messages for the UE (until the UE moves to CM-IDLE state or the N2AP UE-TNLA-binding is updated/released by the AMF).
Selecting TNL associations during Service Request and periodic registration update

When a UE performs a Service Request or periodic registration update, the following steps are performed:

1.
The RAN creates an N2AP UE-TNLA-binding for the UE by randomly selecting a TNL association from the available TNL associations for the AMF ID contained in the UE’s 5G-GUTI.
2.
The AMF may decide to modify the N2AP UE-TNLA-binding, i.e. may select a different TNL association for the UE. The RAN stores the modified N2AP UE-TNLA-binding for future N2 messages for the UE.

Editor’s note: Handover-related TNL association selection needs to be added.
Editor’s note: Whether the RAN needs to support re-selection of an AMF during Service Request and periodic registration update and whether the AMF needs to be able to activate/deactivate this re-selection behavior in the RAN is FFS.
Context transfer across AMF groups

If the AMF group of a UE has changed, and the context is not available in the new AMF (e.g. by using implementation specific means such as the UDSF), then the new AMF may retrieve the UE’s context from the UE’s previous AMF via the N14 interface. The previous AMF can be identified from the AMF Group ID and AMF ID in the UE’s 5G-GUTI.

Other interfaces

An AMF may inform other CP NFs (e.g. SMF, PCF) immediately or at a later time about a change of the termination point of the related interfaces (e.g. N11, N15, etc.) for a given UE.
Editor’s note: Methods to avoid updating other CP NFs for many UEs when removing an AMF from the AMF Group are FFS.
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