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* * * * Start of Changes * * * * 
[bookmark: _Toc20204221][bookmark: _Toc27894913][bookmark: _Toc36191994][bookmark: _Toc45193084][bookmark: _Toc47592716][bookmark: _Toc51834803][bookmark: _Toc106193716][bookmark: _Toc19197326][bookmark: _Toc27896479][bookmark: _Toc36192647][bookmark: _Toc37076378][bookmark: _Toc45194824][bookmark: _Toc47594236][bookmark: _Toc51836867]4.16.1	AM Policy Association Establishment
[bookmark: _Toc20204222][bookmark: _Toc27894914][bookmark: _Toc36191995][bookmark: _Toc45193085][bookmark: _Toc47592717][bookmark: _Toc51834804][bookmark: _Toc106193717]4.16.1.1	General
There are three cases considered for AM Policy Association Establishment:
1.	UE initial registration with the network.
2.	The AMF re-allocation with PCF change in handover procedure and registration procedure.
[bookmark: _Toc20204223][bookmark: _Toc27894915][bookmark: _Toc36191996][bookmark: _Toc45193086][bookmark: _Toc47592718][bookmark: _Toc51834805][bookmark: _Toc122443480]3.	EPS to 5GS mobility when there is no existing AM Policy Association between AMF and PCF for this UE.4.16.1.2	AM Policy Association Establishment with new Selected PCF


Figure 4.16.1.2-1: AM Policy Association Establishment with new Selected PCF
This procedure concerns both roaming and non-roaming scenarios.
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.
1.	Based on local policies, the AMF decides to establish AM Policy Association with the (V-)PCF then steps 2 to 3 are performed under the conditions described below.
2.	[Conditional] If the AMF has not yet obtained access and mobility related policy information for the UE or if the access and mobility related policy information in the AMF is no longer valid, the AMF requests the PCF to apply operator policies for the UE from the PCF. The AMF sends Npcf_AMPolicyControl_Create to the (V-)PCF to establish an AM Policy Association with the (V-)PCF. The request includes the following information: SUPI, Internal Group (see clause 5.9.7 of TS 23.501 [2]), subscription notification indication and, if available, Service Area Restrictions, RFSP index, Subscribed UE-AMBR, List of Subscribed UE-Slice-MBR, the Allowed NSSAI, Target NSSAI (see clause 5.3.4.3.3 of TS 23.501 [2]), GPSI which are retrieved from the UDM during the update location procedure and may include Access Type and RAT Type, PEI, ULI, UE time zone and Serving Network (PLMN ID, or PLMN ID and NID, see clause 5.34 of TS 23.501 [2]).
	When AMF utilizes an NWDAF, it may add the NWDAF serving the UE identified by the NWDAF instance ID. Per NWDAF service instance the Analytics ID(s) are also included.
[bookmark: _Toc20204224][bookmark: _Toc27894916][bookmark: _Toc36191997][bookmark: _Toc45193087][bookmark: _Toc47592719][bookmark: _Toc51834806][bookmark: _Toc106193719]3.	In non-roaming case, if the PCF determines that the policy decision depends on the status of the policy counters available at the CHF and such reporting is not established for the subscriber, the PCF initiates an Initial Spending Limit Report Retrieval as defined in clause 4.16.8.2. If policy counter status reporting is already established for the subscriber and the PCF determines that the status of additional policy counters is required, the PCF initiates an Intermediate Spending Limit Report Retrieval as defined in clause 4.16.8.3.
The (V)-PCF responds to the Npcf_AMPolicyControl_Create service operation. The (V)-PCF provides access and mobility related policy information (e.g. Service Area Restrictions) as defined in clause 6.5 of TS 23.503 [20]. In addition, (V)-PCF can provide Policy Control Request Trigger of AM Policy Association to AMF. In the non-roaming case, the PCF may subscribe to Analytics from NWDAF as defined in clause 6.1.1.3 of TS 23.503 [20].
	The AMF is implicitly subscribed in the (V-)PCF to be notified of changes in the policies.
	The (V-)PCF may register to the BSF as the PCF that handles the AM Policy Association for this UE. This is performed by using the Nbsf_Management_Register operation, providing as inputs the UE SUPI/GPSI and the PCF identity.
4.	[Conditional] The AMF deploys the access and mobility related policy information which includes storing the Service Area Restrictions and Policy Control Request Trigger(s) of the AM Policy Association, provisioning Service Area Restrictions to the UE and provisioning the RFSP index, the UE-AMBR, List of UE-Slice-MBR, Service Area Restrictions to the NG-RAN as defined in TS 23.501 [2] 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.
[bookmark: _Toc122443481]4.16.1.3	Void
* * * * Next Change * * * * 
[bookmark: _Toc20204226][bookmark: _Toc27894918][bookmark: _Toc36191999][bookmark: _Toc45193089][bookmark: _Toc47592721][bookmark: _Toc51834808][bookmark: _Toc122443483][bookmark: _Toc20204230][bookmark: _Toc27894922][bookmark: _Toc36192003][bookmark: _Toc45193093][bookmark: _Toc47592725][bookmark: _Toc51834812][bookmark: _Toc122443487]4.16.2.0	General
There are three cases considered for AM Policy Association Modification:
-	Case A: A Policy Control Request Trigger condition is met: the procedure is initiated by the AMF.
-	Case B: PCF policy decision per local decision or per trigger by other peers of the PCF (i.e. UDR, AF or NWDAF): the procedure is initiated by the PCF.
-	Case C: AM Policy Association Modification with the old PCF during AMF relocation: the procedure is initiated by the AMF
In the non-roaming case, the PCF may interact with the CHF to make policy decisions, for Access and Mobility related policies, based on spending limits.
* * * * Next Change * * * * 
4.16.2.1.1	AM Policy Association Modification initiated by the AMF without AMF relocation
This procedure is applicable to Case A.


Figure 4.16.2.1.1-1: AM Policy Association Modification initiated by the AMF
This procedure concerns both roaming and non-roaming scenarios.
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.
1.	When a Policy Control Request Trigger condition is met the AMF updates the AM Policy Association and provides information on the conditions that have changed to the PCF by invoking Npcf_AMPolicyControl_Update.
2.	The (V-)PCF stores the information received in step 1 and makes the policy decision. In the non-roaming case, the PCF may subscribe to Analytics from NWDAF as defined in clause 6.1.1.3 of TS 23.503 [20]. If the PCF determines a change to policy counter status reporting is required, it may alter the subscribed list of policy counters using the Initial, Intermediate or Final Spending Limit Report Retrieval procedures as defined in clause 4.16.8.
3.	The (V-)PCF responds to the AMF with the updated access and mobility related policy information as defined in clause 6.5 of TS 23.503 [20] and the updated Policy Control Request Trigger parameters. If an AF has previously subscribed to request for allocation of service area coverage outcome event), the (V-)PCF checks if reporting is needed, using the the Policy Control Request Trigger that was met (see step 1) as input, then sends a respective notification to the AF using Npcf_AMPolicyAuthorization_Notify, as defined in clause 6.3.1.18 in TS 23.503 [20].
4.	The AMF deploys the access and mobility related policy information, which includes storing the Service Area Restrictions and Policy Control Request Trigger of AM Policy Association, provisioning the Service Area Restrictions to the UE and provisioning the RFSP index, UE-AMBR, List of UE-Slice-MBR, Service Area Restrictions to the NG-RAN as defined in TS 23.501 [2] 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.
[bookmark: _Toc20204229][bookmark: _Toc27894921][bookmark: _Toc36192002][bookmark: _Toc45193092][bookmark: _Toc47592724][bookmark: _Toc51834811][bookmark: _Toc122443486]* * * * Next Change * * * * 
4.16.2.1.2	AM Policy Association Modification with old PCF during AMF relocation
This procedure is applicable to Case C. In this case, AMF relocation is performed without PCF change in handover procedure and registration procedure.


Figure 4.16.2.1.2-1: AM Policy Association Modification with the old PCF during AMF relocation
This procedure concerns both roaming and non-roaming scenarios.
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.:
1.	[Conditional] When the old AMF and the new AMF belong to the same PLMN, the old AMF transfers to the new AMF the AM Policy Association information including Policy Control Request Trigger(s) and the PCF ID. For the roaming case, the new AMF receives V-PCF ID.
2.	Based on local policies, the new AMF decides to establish an AM Policy Association with the (V-)PCF and contacts the (V‑)PCF identified by the PCF ID received in step 1.
3.	The new AMF sends Npcf_AMPolicyControl_Update to the (V-)PCF to update the AM Policy Association with the (V-)PCF. The request may include the following information: Policy Control Request Trigger which has been met, Subscribed Service Area Restrictions (if updated), subscribed RFSP index (if updated) which are retrieved from the UDM during the update location procedure and may include access type and RAT, PEI, ULI, UE time zone, service network. The (V-)PCF updates the stored information provided by the old AMF with the information provided by the new AMF. In the non-roaming case, the PCF may subscribe to Analytics from NWDAF as defined in clause 6.1.1.3 of TS 23.503 [20].  If the PCF determines a change to policy counter status reporting is required, it may alter the subscribed list of policy counters using the Initial, Intermediate or Final Spending Limit Report Retrieval procedures as defined in clause 4.16.8.
	When AMF utilizes an NWDAF, it may add the NWDAF serving the UE identified by the NWDAF instance ID. Per NWDAF service instance the Analytics ID(s) are also included.
4.	The (V-)PCF may update the policy decision based on the information provided by the new AMF and responds to the Npcf_AMPolicyControl_Update service operation providing access and mobility related policy information as defined in clause 6.5 of TS 23.503 [20]. If an AF has previously subscribed to request for allocation of service area coverage outcome event the (V-)PCF checks if reporting is needed, using the Policy Control Request Trigger that was met (see step 1) as input, then sends a respective notification to the AF using Npcf_AMPolicyAuthorization_Notify, as defined in clause 6.3.1.18 in TS 23.503 [20].
5.	The AMF deploys the access and mobility related policy information, which includes storing the Service Area Restrictions, provisioning Service Area Restrictions to the UE and provisioning the RFSP index, UE-AMBR, Service Area Restrictions 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.
[bookmark: _GoBack]* * * * Next Change * * * * 
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.


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 in Use Validity Time, access stratum time distribution indication and Uu time synchronization error budget. 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 6.3.1.18 in 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 and Uu time synchronization error budget 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.
* * * * Start of 3rd Change * * * * 
[bookmark: _Toc20204231][bookmark: _Toc27894923][bookmark: _Toc36192004][bookmark: _Toc45193094][bookmark: _Toc47592726][bookmark: _Toc51834813][bookmark: _Toc106193726]4.16.3	AM Policy Association Termination
[bookmark: _Toc20204232][bookmark: _Toc27894924][bookmark: _Toc36192005][bookmark: _Toc45193095][bookmark: _Toc47592727][bookmark: _Toc51834814][bookmark: _Toc122443489][bookmark: _Toc20204233][bookmark: _Toc27894925][bookmark: _Toc36192006][bookmark: _Toc45193096][bookmark: _Toc47592728][bookmark: _Toc51834815][bookmark: _Toc106193728]4.16.3.1	General
The following case is considered for AM Policy Association Termination:
1.	UE Deregistration from the network.
2.	The mobility with change of AMF (e.g. new AMF is in different PLMN or new AMF in the same PLMN).
3.	[Optional] 5GS to EPS mobility with N26 if the UE is not connected to the 5GC over a non-3GPP access in the same PLMN.
In the non-roaming case, the PCF may interact with the CHF to make policy decisions, for Access and Mobility related policies, based on spending limits.
[bookmark: _Toc122443490]4.16.3.2	AMF-initiated AM Policy Association Termination


Figure 4.16.3.2-1: AMF-initiated AM Policy Association Termination
This procedure concerns both roaming and non-roaming scenarios.
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.
1.	The AMF decides to terminate the AM Policy Association during Deregistration procedure or due to mobility with change of AMF and (V-)PCF in the registration procedure or handover procedure, then if a AM Policy Association was established with the (V-)PCF steps 2 to 3 are performed.
2.	The AMF sends the Npcf_AMPolicyControl_Delete service operation including AM Policy Association ID to the (V-)PCF.
3.	The (V-)PCF removes the policy context for the UE and replies to the AMF with an Acknowledgement including success or failure. In the non-roaming case, the PCF may unsubscribes to analytics from NWDAF. The (V-)PCF may deregister from the BSF as the PCF that handles the AM Policy Association for this UE. This is performed by using the Nbsf_Management_Deregister service operation, providing the Binding Identifier that was obtained earlier from the BSF when performing the Nbsf_Management_Register service operation.
If the PCF has subscribed to the policy counter status to the CHF, it invokes the procedure defined in clause 4.16.8 to unsubscribe to policy counter status reporting.
[bookmark: _Toc20204234][bookmark: _Toc27894926][bookmark: _Toc36192007][bookmark: _Toc45193097][bookmark: _Toc47592729][bookmark: _Toc51834816][bookmark: _Toc106193729]4.	The AMF removes the AM Policy Association for this UE, including the Access and Mobility Control Policy related to the UE. The AMF deletes the subscription to AMF detected events requested for that Policy Association.
[bookmark: _Toc122443491]4.16.3.3	Void
* * * * Next change  * * * * 
[bookmark: _Toc20204246][bookmark: _Toc27894938][bookmark: _Toc36192019][bookmark: _Toc45193109][bookmark: _Toc47592741][bookmark: _Toc51834828][bookmark: _Toc122443503]4.16.8.1	General
The PCF may interact with the CHF to make PCC session management policy decisions, UE policy decisions, and Access and Mobility related policy decisions based on spending limits. For session management policy decisions, iIn Home Routed roaming and Non-roaming case, the H-PCF will interact with the CHF in HPLMN. For Access and Mobility related policy decisions and UE policy decisions, the non-roaming case is supported when the PCF interaction with the CHF, both in the HPLMN.
* * * * End of Changes * * * * 

image1.emf
 

AMF  

(V - ) PCF  

4. Deploy   a ccess and  mobility  related    policy   information    

1.   Decision to establish  AM  Policy Association  

2. Npcf_ AMPolicyControl_ Create  

3 . Npcf_ AMPolicyControl_ Create   response  


oleObject1.bin


4. Deploy access and mobility related control policy information 







3. Npcf_AMPolicyControl_Create response







2. Npcf_AMPolicyControl_Create







1. Decision to establish AM Policy Association







(V-)PCF







AMF












image2.emf
 

( V - ) PCF  

AMF  

2 .   Policy Decision  

1 .  Npcf_ AMPolicyControl_Update   Request  

3 .  Npcf_ AMPolicyControl_Update   response  

4 .   Deploy  access and  mobility  related   policy   information  


oleObject2.bin


4. Deploy access and mobility control related policy information







3. Npcf_AMPolicyControl_Update response







1. Npcf_AMPolicyControl_Update Request







2. Policy Decision







AMF







(V-)PCF












image3.emf
 

New AMF  

(V - ) PCF  

5.  Deploy   a ccess and  mobility  related   policy   information  

2.Decision to establish  AM  Policy Association  

3 . Npcf_ AMPolicyControl_ Update  

4 . Npcf_ AMPolicyControl_ Update   R esponse  

Old AMF  

1. UE Context retrieval from old AMF  


oleObject3.bin


5. Deploy access and mobility control related policy information







2.Decision to establish AM Policy Association







(V-)PCF







1.UE Context retrieval from old AMF







Old AMF







4. Npcf_AMPolicyControl_Update Response







3. Npcf_AMPolicyControl_Update







New AMF












image4.emf
 

1 .   PCF internal event  

3. Npcf_AMPolicyControl_UpdateNotify  

2 . Policy Decision  

(V - ) PCF  

AMF  

4 .   Deploy access and  mobility  re lated   policy   information  


oleObject4.bin


2. Policy Decision







1. PCF internal event







4. Deploy access and mobility control related policy information







AMF







(V-)PCF







3. Npcf_AMPolicyControl_UpdateNotify












image5.emf
 

AMF  

(V - )PCF  

1  

De cision to terminate  the  Policy Association    

4  

Remove the  Access  and Mobility Control  Policy  

2. Npcf_ AMPolicyControl_Delete  

3 . Npcf_ AMPolicyControl_Delete response  


oleObject5.bin


3. Npcf_AMPolicyControl_Delete response







2. Npcf_AMPolicyControl_Delete







Remove the Access and Mobility Control Policy







4







Decision to terminate the Policy Association 







1







(V-)PCF







AMF












