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Abstract of the contribution: This contribution proposes to discuss how to terminate the AMF-PCF Association. 
1
Introduction
AMF need to select a PCF and establish the AM Policy Association during initial registration. After that, when the AMF changes because of UE mobility, the old AMF may transfer the selected PCF ID to the new AMF. The new AMF may and may not re-select the PCF identified by the PCF ID.
There are two scenarios to terminate the AM Policy Association between the old AMF and old PCF.
1) the PCF ID is not provided by the old AMF to the new AMF
If old AMF doesn’t transfer the PCF ID to the new AMF, the old AMF will initiate AM Policy Association Termination to the old PCF after AMF relocation in Registration procedure. 
2) the PCF ID is provided by the old AMF to the new AMF.

There are two cases, as shown in Figure 1:

 Case A: the same PCF is re-used by the new AMF

The new AMF updates the existing AM Policy Association with the same PCF ID provided by the old AMF. In roaming case, the new AMF update the AM Policy association with the V-PCF.. 

NOTE: 
CT3 has informed of SA2 that CT3 decided if the new AMF selects the old PCF, the new AMF only needs to update the existing AM policy association by invoking Npcf_AMPolicyControl_Update service operation.

Case B: the PCF ID is provided by the the old AMF but is not reused by the new AMF
If old AMF transfer the PCF ID to the new AMF, but the new AMF does not reuse the same PCF, the old AMF will initiate AM Policy Association Termination to the old PCF after AMF relocation in Registration procedure.  

When the old AMF transfers the PCF ID(s) to the new AMF, the old AMF does not know whether the provided PCF ID has been reused (Case A: the same PCF is reused) or not (Case B: the same PCF is not reused) by the new AMF. and old AMF can not determin to select 1) or B) to terminate the AM Policy Association or to select A) to let the old PCF to release the AM Policy Association.
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Figure 1: Old PCF is reused or not by the new AMF 

Problem: When the old AMF transfers the PCF ID(s) to the new AMF, the AMF will not know whether the old PCF has been reused (Case A) or not (Case B), i.e. the AMF does not know whether to initiate AM Policy Association Termination or not..
2 Discussion on solutions for the problem
The problem is that the old AMF cannot know whether the provided PCF ID(s) has been reused or not, so the old AMF does not know how to terminate the old AM Policy Association.
Solution 1:

The new AMF notifies the old AMF whether the old PCF has been reused during AMF relocation in a new step as Figure 2. 
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Figure 2: Notification from new AMF

If the old PCF has not been reused by the new AMF, the old AMF will initiate AM Policy Association Termination to the old PCF, i.e. enforce step 20;  

For the roaming scenario, the old AMF may only terminate the AM Policy Association between AMF and V-PCF if the V-PCF has not been reused but the H-PCF has been reused. The association between V-PCF and H-PCF will not be deleted. If the PCF(s) are both reused, the PCF initiate the AM Policy Association as specified in the Introduction.

In a word, the old AMF will always initiate the AM Policy Association Termination if the new AMF does not select the same old PCF.

Solution 2:

When the provided PCF ID has not been reused by the new AMF, the old PCF will not receive a new AM Policy Association Establishment from a new AMF for the same SUPI, the old PCF does not initiate the AM Policy Association Termination to the old AMF. In such case, when the old AMF does not receive the AM Policy Association Termination request from the old PCF after a while (controlled by a timer in the old AMF), it can determine that the old PCF is not reused by the new AMF and can initial an AM Policy Association termination to the old PCF. If a new V-PCF and the same H-PCF are selected by the new AMF in roaming case, the H-PCF will terminate the former AM association by invoking Npcf_AMPolicyControl_UpdateNotify service to the old V-PCF as described in clause 4.16.3.3 for this SUPI but the H-PCF keeps the UE context. Otherwise, if the (V-)PCF is reused the (V-)PCF will terminate the former AM association by invoking Npcf_AMPolicyControl_UpdateNotify service for this SUPI but keeps the UE context.
A timer in the old AMF is proposed to be started after the old AMF receives Nudm_UCM_DeregistrationNotify from the UDM during AMF relocation. When the timer in the old AMF expires and if the old AMF does not receive a termination from the old PCF, the old AMF initiates an AM Policy Association Termination to the old PCF.
Compare:

Solution 1 adds new steps in the current procedure. In other words, solution 1 has more impact on the current TS.
3
Conclusion and Proposal

Conclusion: Solution 2 is selected. A timer in the old AMF is proposed to be started after the old AMF receives Nudm_UCM_DeregistrationNotify from the UDM during AMF relocation. When the timer in the old AMF expires and if the old AMF does not receive an AM Policy Association termination from the old PCF, the old AMF initiates an AM Policy Association Termination to the old PCF.
The proposal is reflected in S2-188213.
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20. AMF-Initiated AM Policy Association Termination
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