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[bookmark: _Toc47592409][bookmark: _Toc83303923][bookmark: _Toc45192777][bookmark: _Toc51834490][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc20203939]* * * Start of Change * * * 
[bookmark: _CR5_15_4][bookmark: _CR5_15_4_2][bookmark: _CR4_15_6_9_1][bookmark: _CR4_15_6_9_2][bookmark: _CR4_15_6_9_3][bookmark: _Toc178071761][bookmark: _Toc170197674]4.15.6.9	Procedures for AF-triggered dynamically changing access and mobility management policies
[bookmark: _Toc178071762]4.15.6.9.1	General
Access and mobility management policies may be modified due to several inputs including the AF as described in clause 4.16.2. Clause 4.15.6.9 describes the procedures for triggering such modifications in scenarios belonging to "case B" of clause 4.16.2.0 that are initiated by the AF.
The following cases can be distinguished:
-	AF requests targeting an individual UE (identified by its SUPI or GPSI) without conditions related to the application traffic; these requests are routed (by the AF or by the NEF) to the PCF for the UE as described in clause 6.2.1.6 of TS 23.503 [20], This case is described in clause 4.15.6.9.2.
-	AF requests targeting an individual UE (identified by its GPSI), a group of UEs (identified by an Internal Group Identifier or an External Group Identifier), any UE accessing a combination of DNN and S-NSSAI, or any UE, or any inbound roaming UEs identified by their home PLMN ID(s) using an application identified by an External Application Identifier. For such requests the AF shall contact the NEF and the NEF stores the AF request information in the UDR. The PCF(s) receive a corresponding notification if they had subscribed to the creation / modification / deletion of the AF request information corresponding to UDR Data Keys / Data Sub-Keys. The AF is not aware if the target UEs are with or without an already established AM Policy Association and with or without ongoing PDU Sessions. This case is described in clause 4.15.6.9.3.
NOTE:	"any UE" refers to the UEs within the PLMN of the NEF.
[bookmark: _Toc178071763]4.15.6.9.2	Processing AF requests to influence access and mobility management policies targeting an individual UE
This procedure is used for individual UEs when the request shall be applied independently of conditions related to the application traffic. Depending on the AF deployment (see clause 6.2.10 of TS 23.501 [2]), the AF may interact with NFs of the Core Network either directly or via the NEF. The procedure for the direct case is described in Figure 4.15.6.9.2‑1, while the procedure for the NEF-mediated case is described in Figure 4.15.6.9.2-2.


Figure 4.15.6.9.2-1: Handling an AF request targeting an individual UE without using NEF
This procedure concerns only non-roaming scenarios, i.e. to cases where the involved entities serving the UE (AF, PCF, BSF, AMF) belong to the home PLMN.
1.	An AM Policy Association is established for a UE as described in clause 4.16.1.
2a.	The AF searches the PCF for the UE using Nbsf_Management_Subscribe with SUPI or GPSI as input, indicating that it is searching for the PCF that handles the AM Policy Association of the UE.
2b.	The BSF provides to the AF the identity of the PCF for the UE for the requested SUPI or GPSI via an Nbsf_Management_Notify operation. If a matching entry already exists in the BSF when step 2a is performed, this shall be immediately reported to the AF.
2c.	The AF sends to the PCF for the UE its request for influencing the access and mobility management policy of the UE (identified by SUPI or GPSI) using Npcf_AMPolicyAuthorization (optionally providing a timer on how long this policy shall last, in which case the system behaviour upon expiration of this timer is as specified in TS 23.503 [20]). This may include information for AF-requested network slice replacement i.e. an Alternative S-NSSAI for a Replaced S-NSSAI (see clauses 5.15.5.2.2a of TS 23.501 [2]), As part of the Npcf_AMPolicyAuthorization request, the AF may subscribe (within the Create and Update operations) or unsubscribe (within the Delete operation) to relevant events specified in clause 6.1.3.18 of TS 23.503 [20], e.g. events related to change of service area coverage.
3.	The PCF takes a policy decision and then an AM Policy Association Modification procedure initiated by the PCF for the UE may be performed as described in clause 4.16.2.2. If the AF has subscribed to access and mobility management related events (i.e. request for service area coverage outcome) in step 2, the PCF reports the event (i.e. outcome of the request for service area coverage) to the AF.


Figure 4.15.6.9.2-2: Handling an AF request targeting an individual UE using NEF
This procedure concerns only non-roaming scenarios, i.e. to cases where the involved entities serving the UE (AF, NEF, PCF, BSF, AMF) belong to the home PLMN, or the AF belongs to a third party with which the home PLMN has an agreement.
1.	An AM Policy Association is established for a UE as described in clause 4.16.1.
2a.	The AF sends to NEF its request for influencing the access and mobility management policy of the UE (identified by GPSI) using Nnef_AMPolicyAuthorization (optionally providing a timer on how long this policy shall last, in which case the system behaviour upon expiration of this timer is as specified in TS 23.503 [20]). As part of the Nnef_AMPolicyAuthorization request, the AF may request to subscribe (within the Create and Update operations) or unsubscribe (within the Delete operation) for relevant events specified in clause 6.1.3.18 of TS 23.503 [20], e.g. events for request for service area coverage outcome. The NEF stores the request and sends a response to the AF. In this message it is possible to include information for AF-requested network slice replacement, (see clauses 5.15.5.2.2a of TS 23.501 [2])
2b.	The NEF searches the PCF for the UE using Nbsf_Management_Subscribe with SUPI as input parameter, indicating that it is searching for the PCF that handles the AM Policy Association of the UE.
2c.	The BSF provides to the NEF the identity of the PCF for the UE for the requested SUPI via an Nbsf_Management_Notify operation. If a matching entry already exists in the BSF when step 2b is performed, this shall be immediately reported to the NEF.
2d.	The NEF sends to PCF for the UE the request for influencing the access and mobility management policy of the UE (identified by SUPI) using Npcf_AMPolicyAuthorization (having potentially translated GPSI to SUPI via UDM). This may include information for AF-requested network slice replacement i.e. an Alternative S-NSSAI for a Replaced S-NSSAI (see clauses 5.15.5.2.2a of TS 23.501 [2]), As part of the Npcf_AMPolicyAuthorization request, the NEF may subscribe or unsubscribe (according to what the AF requested in step 2a) for relevant events specified in clause 6.1.3.18 of TS 23.503 [20], e.g. events for change of service area coverage.
2e.	The NEF informs the AF about events to which the AF has potentially subscribed (i.e. events for change of service area coverage) using Nnef_AMPolicyAuthorization_Notify.
3.	The PCF takes a policy decision and then an AM Policy Association Modification procedure initiated by the PCF for the UE may be performed as described in clause 4.16.2.2. If the AF has subscribed to access and mobility management related events i.e. request for service area coverage outcome in step 2, then the PCF reports the event (i.e. outcome of the request for service area coverage) to the AF as described in clause 4.16.2.2.
[bookmark: _Toc178071764]4.15.6.9.3	Processing AF requests to influence access and mobility management policies
With this procedure, the AF can provide its request to influence access and mobility management policies (for one or multiple UEs) at any time.


Figure 4.15.6.9.3-1: Handling an AF request to influence access and mobility management policies Policy
This procedure concerns non-roaming scenarios, i.e. to cases where the involved entities serving the UE (i.e. AF, NEF, PCF, BSF, UDR, AMF) belong to the home PLMN, or the AF belongs to a third party with which the home PLMN has an agreement. This procedure concerns also the local breakout roaming case where the involved entities (i.e. AF, NEF, PCF, BSF, UDR, AMF) serving the UE belong to the VPLMN or the AF belongs to a third party with which the VPLMN has an agreement.
The PCF for the UE and the PCF for the PDU Session can be the same entity, then step 5 is not performed and the PCF itself determines the start/stop of application traffic or SM policy establishment/termination for a DNN, S-NSSAI and proceeds with step 6.
1.	AM Policy Association establishment as described in clause 4.16.1.
2. The PCF for the UE may subscribe to policy data related to AM influence (Data Set = Application Data; Data Subset = AM influence information, Data Key = S-NSSAI and DNN and/or (Internal Group Identifier or SUPI or PLMN ID of inbound roamers)).
3a.	To create a new request, the AF provides "AM influence information" data to the NEF using the Nnef_AMInfluence_Create service operation (together with the AF identifier and potentially further inputs as specified in clause 5.2.6.23.2), including a target (one UE identified by GPSI, a group of UEs identified by an External Group Identifier, or any UE (for non roaming case), or any inbound roaming UEs identified by their PLMN ID(s)), a list of (DNN, S-NSSAI)(s) and optionally a list of External Application Identifier(s) and requirements related to access and mobility management policies (e.g. service coverage requirements, throughput requirements, AF requested network slice replacement). The AF request contains also an AF Transaction Id and may contain a timer on how long this policy shall last, in which case the system behaviour upon expiration of this timer is as specified in TS 23.503 [20]. If with this request the AF subscribes to access and mobility management related events, the AF indicates also where it desires to receive the corresponding notifications.
	The target "any UE" is applicable if an External Application Identifier or list of (DNN, S-NSSAI) is also provided.
	The target "any inbound roaming UEs identified by their PLMN ID(s)" is applicable if an External Application Identifier or list of (DNN, S-NSSAI) is also provided.
	To update or remove an existing request, the AF invokes an Nnef_AMInfluence_Update or Nnef_AMInfluence_Delete service operation providing the corresponding AF Transaction Id.
3b.	The NEF stores, updates, or removes the policy data of step 3a in the UDR, having translated any External Group Identifier to an Internal Group Identifier and any GPSI to a SUPI.
3c.	The UDR informs the NEF about the result of the operation of step 3b.
3d.	The NEF informs the AF about the result of the Nnef_AMInfluence operation performed in step 3a.
NOTE 1:	Steps 1, 2 and 3 can occur in any order.
4.	The UDR notifies the PCF(s) that have a matching subscription (from step 2) about the data stored, updated, or removed in step 3. If matching entries already existed in the UDR when step 2 is performed, this shall be immediately reported to the PCF. The PCF may check that an SM Policy Association is established for the SUPI, DNN, S-NSSAI then subscribe to the SMF to Policy Control Request Trigger to detect the application traffic that triggers the allocation of a service area coverage or an allocation of RFSP index value, then step 6 follows.
5.	Steps 2 to 10 in Figure 4.16.14.2.1-1 applies if access and mobility management policies depend on application in use, or steps 2 to 5 in Figure 4.16.14.2.2-1 applies if access and mobility management policies depend on SM Policy Association establishment and termination for a DNN, S-NSSAI combination
6.	The PCF for the UE takes a policy decision and then it may initiate an AM Policy Association Modification procedure as described in clause 4.16.2.2. If the AF has subscribed to access and mobility management related events, i.e. request for service area coverage outcome in step 3, then the PCF reports the event (i.e. outcome of the request for service area coverage) to the AF as described in clause 4.16.2.2.
NOTE 2:	The PCF for the UE can subscribe to the "start/stop of application traffic detection" events for multiple applications with different application identifiers in the same Npcf_PolicyAuthorization_Subscribe request. When PCF receives the notifications for multiple applications, the PCF for the UE can determine which access and mobility management policy to apply based on local configuration and operator policy.
* * * Next Change * * * 
[bookmark: _Toc20204230][bookmark: _Toc27894922][bookmark: _Toc36192003][bookmark: _Toc45193093][bookmark: _Toc47592725][bookmark: _Toc51834812][bookmark: _Toc178071818]4.16.2.2	AM Policy Association Modification initiated by the PCF
The AM Policy Association modification procedure may be initiated by an internal PCF event or by PCF obtaining pertinent analytics information from an NWDAF.
The following procedure is applicable to AM Policy Association modification due to Case B.


[bookmark: _CRFigure4_16_2_21]Figure 4.16.2.2-1: AM Policy Association Modification initiated by the PCF
The procedure driven by a PCF internal event applies to both roaming and non-roaming scenarios and when driven by NWDAF or CHF, applies only to non-roaming scenarios.
An AM Policy Association is established, with the V-PCF in case of roaming or with the PCF in a non-roaming case as described in clause 4.16.1.2 before this procedure is triggered.
In the non-roaming case the role of the V-PCF is performed by the PCF. For the roaming scenarios, the V-PCF interacts with the AMF.
NOTE:	The V-PCF/PCF stores the access and mobility related policy information provided to the AMF.
1.	[Conditional] The PCF determines internally that the new status of the UE context requires new policies, potentially triggered by an AF as described in clause 4.15.6.9 or by a notification from the UDR or optionally, the CHF provides a Spending Limit Report to the PCF as described in clause 4.16.8. This may be triggered by obtaining pertinent analytics information from an NWDAF as described in clause 6.1.1.3 of TS 23.503 [20].
2.	The (V-)PCF in case of roaming and PCF in a non-roaming case makes a policy decision. The PCF may also decide to subscribe to a new Analytics ID from NWDAF as described in clause 6.1.1.3 of TS 23.503 [20].
3.	The (V-)PCF in the roaming case and the PCF in a non-roaming case sends Npcf_AMPolicyControl_UpdateNotify including AM Policy Association ID associated with the SUPI defined in TS 29.507 [32]. The policy update may include Service Area Restrictions, UE-AMBR, RFSP index value and RFSP Index in Use Validity Time, access stratum time distribution indication, Uu time synchronization error budget, clock quality detail level and optionally clock quality acceptance criteria. information for network slice replacement i.e. an Alternative S-NSSAI for a Replaced S-NSSAI and for AF-Requested Network slice replacement (see clauses 5.15.5.2.2a of TS 23.501 [2]).If an AF has previously subscribed to event request for allocation of service area coverage outcome in step 1, the (V-)PCF checks if the allocated service area coverage was changed and sends a respective notification to the AF using Npcf_AMPolicyAuthorization_Notify as defined in clause 6.1.3.18 of TS 23.503 [20].
4.	The AMF deploys and stores the updated access and mobility related policy information, which includes storing the Service Area Restrictions and Policy Control Request Trigger of AM Policy Association, provisioning of the Service Area Restrictions to the UE, provisioning the RFSP index, UE-AMBR, Service Area Restrictions to the NG-RAN, optionally the access stratum time distribution indication, Uu time synchronization error budget, clock quality detail level and optionally clock quality acceptance criteria to the NG-RAN and request for notification of SM Policy association establishment and termination to a list of (DNN, S-NSSAI)(s) together with PCF for the UE binding information.
* * * Next Change * * * 
[bookmark: _Toc20204477][bookmark: _Toc27895176][bookmark: _Toc36192273][bookmark: _Toc45193386][bookmark: _Toc47593018][bookmark: _Toc51835105][bookmark: _Toc178072172]5.2.5.2.3	Npcf_AMPolicyControl_UpdateNotify service operation
Service operation name: Npcf_AMPolicyControl_UpdateNotify
Description: Provides to the NF Service Consumer, e.g. AMF, updated AM related Policy information for the AM Policy Association as defined in clause 6.5 of TS 23.503 [20], including the information for network slice replacement i.e. an Alternative S-NSSAI for a Replaced S-NSSAI and for AF-Requested Network slice replacement (see clauses 5.15.5.2.2a of TS 23.501 [2]).
NOTE:	This notification corresponds to an implicit subscription.
Inputs, Required: AM Policy Association ID.
Inputs, Optional: Access and Mobility related information or indication of AM Policy Association termination.
Outputs, Required: Success or failure.
Outputs, Optional: None.
See clause 4.16.2.2 for the usage of this service operation.
* * * Next Change * * * 
[bookmark: _Toc178072205]5.2.5.8	Npcf_AMPolicyAuthorization Service
[bookmark: _CR5_2_5_8_1][bookmark: _Toc178072206]5.2.5.8.1	General
Service description: This service is to authorise an AF request and potentially create or change access and mobility management policies of a UE based on the request of the authorized AF or TSCTSF. This service allows the NF consumer to subscribe/unsubscribe the notification of events for related to a user (i.e. a SUPI) that has an AM or UE Policy Association established, or both, the list of events are defined in clause 6.1.3.18 of TS 23.503 [20]. The description of the Throughput requirements, service coverage requirements, AF requested network slice replacement and policy duration are defined in clause 6.1.2.6.1 of TS 23.503 [20].
[bookmark: _CR5_2_5_8_2][bookmark: _Toc178072207]5.2.5.8.2	Npcf_AMPolicyAuthorization_Create service operation
Service operation name: Npcf_AMPolicyAuthorization_Create
Description: Authorizes the request and optionally determines and installs AM influence data according to the information provided by the NF Consumer.
Inputs, Required: SUPI.
Inputs, Optional: GPSI, Throughput requirements, service coverage requirements, AF requested network slice replacement, policy duration, subscribed events(s), 5G access stratum time distribution indication (enable, disable), Uu time synchronization error budget, clock quality detail level, clock quality acceptance criteria.
The subscribed event includes Event ID as specified in Npcf_AMPolicyAuthorization_Notify service operation, Event Reporting Information defined in Table 4.15.1-1 (only the Event Reporting mode and the immediate reporting flag when applicable), Notification Target Address.
Outputs, Required: Success or Failure.
Outputs, Optional: Identification of the created application context, the inputs that can be accepted by the PCF.
[bookmark: _CR5_2_5_8_3][bookmark: _Toc178072208]5.2.5.8.3	Npcf_AMPolicyAuthorization_Update service operation
Service operation name: Npcf_AMPolicyAuthorization_Update
Description: Provides updated information to the PCF.
Inputs, Required: Identification of the application context.
Inputs, Optional: Throughput requirements, service coverage requirements, AF requested network slice replacement, policy duration, 5G access stratum time distribution indication (enable, disable), Uu time synchronization error budget, clock quality detail level, clock quality acceptance criteria.
Outputs, Required: Success or Failure.
Outputs, Optional: The inputs that can be accepted by the PCF.

* * * Next Change * * * 
[bookmark: _CR5_2_6_22_3][bookmark: _CR5_2_6_22_4][bookmark: _Toc178072324][bookmark: _Toc178072326]5.2.6.22	Nnef_AMPolicyAuthorization Service
[bookmark: _Toc178072325]5.2.6.22.1	General
Service description: This service is to authorise an AF request and trigger a respective Npcf_AMPolicyAuthorization request. This service allows the NF consumer to subscribe/unsubscribe the notification of events for reporting change of service coverage defined in clause 6.1.3.18 of TS 23.503 [20]. The description of the Throughput requirements, service coverage requirements, AF requested network slice replacement and policy duration are defined in clause 6.1.2.6.1 of TS 23.503 [20].
5.2.6.22.2	Nnef_AMPolicyAuthorization_Create service operation
Service operation name: Nnef_AMPolicyAuthorization_Create
Description: Authorizes the request and triggers an Npcf_AMPolicyAuthorization_Create, potentially translating GPSI to SUPI.
Inputs, Required: GPSI.
Inputs, Optional: Throughput requirements, service coverage requirements, AF requested slice replacement requirement, policy duration, subscribed event(s).
The subscribed event includes Event ID as specified in Nnef_AMPolicyAuthorization_Notify service operation, Event Reporting Information defined in Table 4.15.1-1 (only the Event Reporting mode and the immediate reporting flag when applicable), Notification Target Address.
Outputs, Required: Success or Failure.
Outputs, Optional: Identification of the created application context, the inputs that can be accepted by the PCF.
[bookmark: _Toc178072327]5.2.6.22.3	Nnef_AMPolicyAuthorization_Update service operation
Service operation name: Nnef_AMPolicyAuthorization_Update
Description: Provides updated information about an application context to the NEF and triggers an Npcf_AMPolicyAuthorization_Update.
Inputs, Required: Identification of the application context.
Inputs, Optional: Throughput requirements, service coverage requirements, AF requested slice replacement requirement, policy duration.
Outputs, Required: Success or Failure.
Outputs, Optional: The inputs that can be accepted by the PCF.

[bookmark: _CR5_2_6_22_1][bookmark: _CR5_2_6_22_2]* * * Next Change * * * 
[bookmark: _CR5_2_6_23][bookmark: _CR5_2_6_23_1][bookmark: _CR5_2_6_23_2][bookmark: _CR5_2_6_23_3][bookmark: _Toc178072332]5.2.6.23	Nnef_AMInfluence service
[bookmark: _Toc178072333]5.2.6.23.1	General
Service description: This service is to authorize the request and store in the UDR application data that can be retrieved by relevant PCFs in order to influence access and mobility management policies of one or multiple UEs. This service allows the NF consumer to subscribe/unsubscribe the notification of events about service coverage (defined in clause 6.1.3.18 of TS 23.503 [20]). The description of the Throughput requirements, service coverage requirements, slice replacement requirement and policy duration are defined in clause 6.1.2.6.1 of TS 23.503 [20].
[bookmark: _Toc178072334]5.2.6.23.2	Nnef_AMInfluence_Create operation
Service operation name: Nnef_AMInfluence_Create
Description: Authorize the request and store the AM influence data in the UDR, potentially translating GSPI to SUPI and External Group Identifier to Internal Group Identifier.
Inputs, Required: AF Transaction Id.
The AF Transaction Id refers to the request.
Inputs, Optional: List of (DNN, S-NSSAI)(s), Target (GPSI, or External Group Identifier(s), or any UE, or any inbound roaming UEs identified by their PLMN ID(s)), throughput requirements, service coverage requirements, AF requested network slice replacement, policy duration, List of External Application Identifiers, subscribed event(s).
The subscribed event(s) includes Event ID(s) as specified in Nnef_AMInfluence_Notify service operation, Event Reporting Information defined in Table 4.15.1-1 (only the Event Reporting mode and the immediate reporting flag when applicable), Notification Target Address.
When a list of External Application Identifiers is provided, the throughput requirement, service coverage requirements, AF requested network slice replacement,policy duration and subscribed event(s) are assigned the same value for all External Application Identifiers.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
NOTE:	"any UE" refers to the UEs within the PLMN of the NEF.

* * * End of Change * * * 
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