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1
Introduction
Feature re-negotiation during AMF relocation when the target AMF re-uses the PCF indicated by the source AMF is currently unspecified. The target AMF is unaware of the negotiated features during the creation of the UE and/or AM policy association, and an unexpected network behaviour may occur when there is no homogeneous feature support in a network deployment.
To ensure proper interoperability between the target AMF and the PCF, it is needed to specify how, at AMF change, both the PCF and the target AMF get to know the negotiated features for the UE Policy Association and/or the AM Policy Association.
2
Discussion

2.1
Feature (re)negotiation alternative solutions
Several solutions were presented in DP C3-224317 to ensure interoperability between the target AMF and the PCF when there is heterogeneity in the feature level support in a network deployment. They are further elaborated in this paper:

-
Solution#1: Local configuration in the target AMF to select a new PCF


The local configuration (e.g., a flag) in the target AMF could determine whether the policy association creation needs to be triggered when there is feature heterogeneity in a network deployment.
-
Solution#2: Feature (re)negotiation during inter-AMF mobility at Policy Association Update procedure

The target AMF triggers a feature re-negotiation within the UE/AM Policy Association Update procedure. The target AMF includes the features it supports in the Update request, and the PCF, if it supports feature re-negotiation, includes the negotiated features in the response.
-
Solution#3: Source AMF shares negotiated feature information with target AMF


The source AMF sends to the target AMF information about the negotiatied features. In case the target AMF determines it cannot support all the received negotiated features, or does not receive the negotiated features, the target AMF triggers a UE/AM Policy Association Create.

-
Solution#4: Assume homogeneous feature support in a PLMN


Assume homogeneous feature support in all the AMF/PCFs of the PLMN (or equivalent PLMN).
2.2
Evaluation of the different solutions
The table below show a comparison between the four solutions presented in clause 2.1.1, indicating the identified pros, the observed cons and other comments:
	Solution
	Pros
	Cons
	Other comments

	Solution#1
	Considers feature heterogeneity.
Simple solution (extends PCF re-selection criteria) without protocol impacts.
Implementations may have already adopted it.
	When there is feature heterogeneity, the possibility of AMF relocation without PCF change is eliminated.

Since the N15 termination and creation is triggered, the BSF and AF signaling. (deletion of resources and creation of new ones in BSF and AF) is increase in the following cases:
- AM Policies: AF influence on AM Policies is deployed.
- UE Policies: ProSe Discovery UE Id.
	

	Solution#2
	Considers feature heterogeneity.
Generic solution (feature renegotiation can be applied to any API where the NF consumer may change).
	Impacts Update procedure in N15 to support feature (re)negotiation.
Two different types of NFs are impacted, the PCF and the AMF.
May cause interactions with N5 interface when certain negotiated features become no longer supported or become newly supported after re-negotation.

	Feature renegotiation has been the solution adopted by CT4 for the Nsmf_PDUSession service

	Solution#3
	Considers feature heterogeneity.
Only the AMF NF type is impacted.
Simple: extends the PCF re-selection criteria with a new one (negotiated features).

When the negotiated features are supported by the target AMF, the signalling towards the AF/BSF remains as if there is no AMF change
	Impacts UeContext transferred from the source AMF to the target AMF (N14 interface).
When feature heterogeneity is extended, the chances to trigger a create procedure, with the corresponding increase of signalling, is high.
	

	Solution#4
	Simple solution without protocol impacts.
Implementations may have already adopted it.
	Does not consider feature heterogeneity.
	Feature homogeneity seems unrealistic, because (a) network may be upgraded gradually (there might be a time window with different level of feature support) and (b) not all the features are equally relevant


Solution#1 is a feasible solution as long as ProSe and ProSe Discovery UE Identity is not handled by the PCF and/or AF influence on AM Policies is not required. But this solution still increases the signalling (deletion+creation) compared with the update procedure, and thus, it is not recommended.

Solution#2 allows to ensure that the target AMF and the PCF will be working according a negotiated set of features. It requires that both, the PCF and the AMF are upgraded to support feature renegotiation during the update. The renegotiation could have impacts in N5 and N15 interfaces, and would require additional internal logic in the PCF.
Solution#3 also allows to ensure that the target AMF and the PCF will be working according a negotiated set of features. When the source AMF sends to the target AMF the negotiated features with the PCF (for the Npcf_AMPolicyControl, and/or Npcf_UEPolicyControl services), the target AMF could determine whether the previously negotiated features are supported, and only when they are not supported, to trigeer a create procedure. The main drawback is that if feature heterogeneity is extended, the chances to send a create (with the consequent increase of signalling) may remain high, depending on the feature level support of the AMF and the PCF involved in initial registration.
(For the moment, it has not been identified that the PCF subscription with the AMF using the Namf_Communication service for the notification of of UPDP messages requires the forwarding between the source AMF and the target AMF of the related negotiated feaures).
Both, Solution#2 and Solution#3 allow the AMF and the PCF interact according to a negotiated set of features. Solution#2 is more complex, since requires additional logic and signalling in the PCF to accommodate the affected resources (UE/AM policy association, AF/NEF Application Context) to the set of (new) negotiated features, if applicable. Solution#3 is simpler: affects only AMF, extending the AMF Namf_Communication service to forward negotiated features and the criteria for PCF reselection, keeping the rest of procedures untouched. Considering that heterogeneity between required features will not be so common, and the negotiated features could be frequently reused at UE mobility with AMF change within certain boundaries, Solution#3 is the preferred one.
Solution#4 is discarded, considering feature homogeneity is not a realistic scenario for all the features defined in the specified APIs, and hence, some mechanism needs to be in place to ensure that the target AMF and the PCF are working according a negotiated set of features.

3
Conclusion

Based on discussion in clause 2.2, it is proposed to develop Solution#3, to determine whether the target AMF should trigger an update or a create service procedure.

TS 29.518 is impacted with the extension of the UeContext data type to cover the AM Policy, UE Policy and Namf_Communication subscription negotiated features.

TS 29.507 and TS 29.525 are updated to describe how the target AMF determines the negotiated features in the scenarios of inter-AMF mobility. TS 29.513 is updated to describe when the Policy Association update procedure is triggered in the scenarios of AMF relocation.
Ericsson is bringing CR 0229 to TS 29.507, CR 0225 to TS 29.525, CR 0391 to TS 29.513 and CR 0807 to TS 29.518 covering the above mentioned impacts.
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