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Discussion
It was agreed that at least issues related to N2 stickiness should be addressed in rel-15. 
The architecture should support mechanisms to avoid issues caused by the persistence ("stickiness") of UE-specific associations on at least N2.
In the #119 meeting proposals for a way forward was discussed and documented in S2-171485. However, the contribution was not agreed in the end and our understanding was that it was due to some of the defined principles needed to be visualized in figures as well for a mutual understanding and alignment.
In contribution S2-171811 Ericsson has tried to explain our view on some of these principles and concepts and with that document as a background this contribution propose the principles as defined in S2-171485 with some minor updates/clarifications.
Note: Change marks in the text below is relative S2-171485 for convenience.
Proposal 1: Temporary ID should include information to identify the UE, locate the registered UE context, identify the pool group of AMFs, sub-poolgroup of AMFs, identify a specific AMF instance in the sub-poolgroup and allow for AMF implementation specific information to be included. 
Note: All AMF instances in an AMF pool group  is assumed to be able to support the same network slice(s). An AMF sub-poolgroup is assumed to be characterized by the selection mechanism/property used by RAN towards the AMF instances within the sub-pool (“N2 direct forwarding” or “N2 random select”), and that thea preferred set of AMFs of the sub-pool that can interpret the same opaque UE context.

Proposal 2: An AMF shall be able to control the AMF selection method (N2 direct forwarding or N2 random selection mode) in the RAN for its own AMF pool and sub-pool group ID, subgroup of AMFs and AMF instance ID.

Proposal 3: The RAN shall support two modes for AMF selection for UEs transitioning from CM-IDLE to CN-CONNECTED: N2 direct forwarding mode (where the related N2 message is forwarded to the AMF poolgroup ID, sub-pool group ID + AMF Instance ID in the Temp ID) and N2 random selection mode (where the RAN selects an AMF instance randomly within the sub-pool, taking load information into account) from the AMF pool indicated by the AMF poolGroup  ID+AMF sub-poolgroup ID in the Temp ID. 
The AMF selection mode to use per sub-pool is controlled by the CN in RAN at connection establishment. As an alternative, AMF may assign a temporary ID with toggle bits to allow the RAN to determine whether RAN should use selection based on AMF instance within the temporary ID or not. Whether one or both mechanisms will be supported is FFS.

Proposal 4: During a transaction in CM-CONNECTED mode the RAN node will may have a UE-specific association on N2, or not. If the RAN node has a UE-specific association on N2 it uses “direct forwarding” towards an AMF sub-pool it will normally keep the UE-specific N2 association between procedures; if it does not, then it uses N2/AMF “random selection” it may release the UE-specific N2 association between procedures. NGC shall be able at any time to release the UE-specific association on N2 without releasing N3. 
In CM-CONNECTED mode during a complete procedure the RAN uses the AMF group pool ID, + AMF sub-group pool ID and N2AP-ID to address the correct AMF serving the UE. 
When the RANAMF is in using “random selection” mode” an AMF can explicitly remove change the N2 association for a given UE without releasing N3., In this case AMF sends hybrid releasean update message to the RAN to indicate N2 is released changed but N3 is still active for the given UE. Explicit removal of the N2 association requires the RAN to reselect an AMF instance at the next N1/N2 interaction. 
When the AMF is in “direct forwarding” mode”, an AMF maycan update the RAN with the N2AP-ID for the new serving AMF directly.

Proposal 5: AMF redirection is supported by either triangular redirection or via RAN. FFS if both methods will be needed 

Proposal 6: AMF shall may either update other CP NFs interfacing with the AMF immediately upon AMF change, or other CP NFs will contact the previously known AMF for sending a request and eventually AMF redirection happens. On N11, AMF can also send “N11 hybrid release” notification to subscribed SMFs to indicate that the AMF is not serving a given UE anymore. 
NOTE: As an optimization, in some cases, (e.g. the AMF is being taken out of operation and it is not serving any UE for a period of time), it may send a “per AMF hybrid release” indication on N11 to SMF. In this case, for subsequent transactions, SMF will remove the specific AMF instance and for subsequent MT/UE specific transactions, it selects an AMF from the pool identified by AMF Group ID + sub-pool ID. In this case, when the AMF returns to operation, it needs to send a “setup” indication to indicate that it is back in operation thus available for MT/UE specific transaction.

Proposal 7: SMF keeps track of AMF poolGroup ID, sub-poolgroup ID and AMF Instance ID to help identify the AMF pool and the correct AMF instance.
NOTE: The AMF Group ID, sub-group ID and AMF Instance ID maintained by the SMF can be formatted in the form of FQDN.

Proposal 8: An AMF can use the information contained in the UE’s temp ID and it may use implementation specific means for retrieving the UE context (e.g. using a separate opaque data store). Otherwise the AMF uses the AMF poolGroup ID, AMF sub-pool id + and AMF Instance ID contained in the UE’s Temp ID and retrieves the context from the denoted AMF instance.

Proposal 9: If an AMF is operating in N2 direct forwarding mode, AMFs updates the UE with its new Temporary ID during the next NAS transaction with this UE. If an AMF is operating in N2 random selection mode, then changes of the AMF within the same AMF sub-group do not require AMF to reassign a new Temporary ID; however, change of AMF sub-groups will require reassignment of a new Temp ID.

Proposal 10: The mode used for AMF selection indicated by an AMF to the RAN is agnostic to the UE. This implies that all AMFs in a group support similar capabilities and services from network slice perspective

Proposal
Agree on the following proposals for the N2 Stickiness discussion and add the following to the TS 23.501.
*************** Start of changes *********************
X.x.x	Principles for change of AMF
· Temporary ID should include information to identify the UE, locate the registered UE context, identify the pool of AMFs, sub-pool of AMFs, identify a specific AMF instance in the sub-pool and allow for AMF implementation specific information to be included. 
Note: All AMF instances in an AMF pool is assumed to be able to support the same network slice(s). An AMF sub-pool is assumed to be characterized by the selection mechanism/property used by RAN towards the AMF instances within the sub-pool (“N2 direct forwarding” or “N2 random select”), and that the AMFs of the sub-pool can interpret the same opaque UE context.
· An AMF shall be able to control the AMF selection method (N2 direct forwarding or N2 random selection mode) in the RAN for its own AMF pool and sub-pool of AMFs.
· The RAN shall support two modes for AMF selection for UEs transitioning from CM-IDLE to CN-CONNECTED: N2 direct forwarding mode (where the related N2 message is forwarded to the AMF pool ID, sub-pool ID + AMF Instance ID in the Temp ID) and N2 random selection mode (where the RAN selects an AMF instance randomly within the sub-pool, taking load information into account) from the AMF pool indicated by the AMF pool ID+AMF sub-pool ID in the Temp ID. 
The AMF selection mode to use per sub-pool is controlled by the CN in RAN at connection establishment. As an alternative, AMF may assign a temporary ID with toggle bits to allow the RAN to determine whether RAN should use selection based on AMF instance within the temporary ID or not. Whether one or both mechanisms will be supported is FFS.
· During a transaction in CM-CONNECTED mode the RAN node will have a UE-specific association on N2. If the RAN node uses “direct forwarding” towards an AMF sub-pool it will normally keep the UE-specific N2 association between procedures; if it uses N2/AMF “random selection” it may release the UE-specific N2 association between procedures. 
In CM-CONNECTED mode during a complete procedure the RAN uses the AMF pool ID, AMF sub-pool ID and N2AP-ID to address the correct AMF serving the UE. 
When the RAN is using “random selection” mode an AMF can explicitly change the N2 association for a given UE without releasing N3. In this case AMF sends an update message to the RAN to indicate N2 is changed but N3 is still active for the given UE. 
When the AMF is in “direct forwarding” mode, an AMF may update the RAN with the N2AP-ID for the new serving AMF directly.
· AMF redirection is supported by either triangular redirection or via RAN. FFS if both methods will be needed 
· AMF shall update other CP NFs interfacing with the AMF immediately upon AMF change.
· SMF keeps track of AMF pool ID, sub-pool ID and AMF Instance ID to help identify the AMF pool and the correct AMF instance.
· An AMF can use the information contained in the UE’s temp ID and it may use implementation specific means for retrieving the UE context (e.g. using a separate opaque data store). Otherwise the AMF uses the AMF pool ID, AMF sub-pool id and AMF Instance ID contained in the UE’s Temp ID and retrieves the context from the denoted AMF instance.
· If an AMF is operating in N2 direct forwarding mode, AMFs updates the UE with its new Temporary ID during the next NAS transaction with this UE. If an AMF is operating in N2 random selection mode, then changes of the AMF within the same AMF sub-group do not require AMF to reassign a new Temporary ID; however, change of AMF sub-groups will require reassignment of a new Temp ID.
· The mode used for AMF selection indicated by an AMF to the RAN is agnostic to the UE. This implies that all AMFs in a group support similar capabilities and services from network slice perspective
*************** End of changes *********************
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