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	Reason for change:
	The current design of PCC procedures (using PolicyControl (AM) and EventExposure services) has a few deficiencies as outlined below:

Efficiency

•
Handling Policy Association updates requires at least 2 separate interactions (Event notification, then policy decision updates via UpdateNotify). This results in: At least doubling processing/network load, Increase latency to get policy decisions’ updates

Tight coupling

•
Handling Policy Association  updates results in tight coupling between the event notification and UpdateNotify as the AMF has to understand that it needs to wait for the UpdateNotify before it can respond back to the triggering procedure (e.g. N1 update).

Race conditions

•
When a Policy Association is created or modified, subscriptions to event happens separately from policy decision provisioning. This create a window of time where events may occur before the PCF can subscribe to them, e.g. if a UE location change occurs in between Policy Association establishment and the subscription to events. Similarly during a Policy Association time may elapse between the event notification provided by the AMF, and the consequent/corresponding policy rules provided by the PCF. During that time the system is not in a stable state. For example a user may use an authorized service (eg violate mobility restriction) without the NW being able to properly address the situation. 

Some optimizations to the PCF services are suggested, in order to resolve the identified issues.
This is defined in a companion paper ‘Update of Npcf_AMPolicyControl service.doc’. Consequently, the procedure ‘Policy Association Modification for UE Policy and Access and Mobility control’ needs to be accordingly aligned. 

Note that there is a companion discussion paper ‘Discussion on optimizations to PCF services’ that illustrates the above reasons for change. 

	
	

	Summary of change:
	This document proposes updating 23.502 Policy Association Modification for UE Policy and Access and Mobility contro procedure based on the Npcf_AMPolicyControl service optimization(s) introduced in an accompanying paper “Update of Npcf_AMPolicyControl service”.

This optimization enables the PCF to subscribe to event notifications and to receive event notifications from the AMF by using the Npcf_AMPolicyControl service. Cosequently, the procedure is splitted up into two procedures: 1. Update of Policy Association Modification for UE Policy and Access and Mobility control procedure trieggerd by the AMF 2. Update of Policy Association Modification for UE Policy and Access and Mobility control procedure trieggerd by the PCF. As part of it section numbers and step numbers were adjusted.

	
	

	Consequences if not approved:
	Quite inefficient procedure relative to EPC impacting messaging/processing/network/latency, tight coupling in the design of different services (PolicyControl and EventExposure) and race conditions issues.
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*************** Start of changes ***************

4.16.2.2
Policy Association Modification for UE Policy and Access and Mobility control
This procedure is further broken down into two sub procedures: 
1. Policy Association Modification for UE Policy and Access and Mobility control triggered by the PCF. 

2. Policy Association Modification for UE Policy and Access and Mobility control triggered by the AMF. 
4.16.2.2.1
Policy Association Modification for UE Policy and Access and Mobility control triggered by the PCF
This procedure is applicable to Policy Association modification due to change of access network selection policy.
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Figure 4.16.2.2.1-1: Policy Association Modification-UE policy and access network selection policy triggered by the PCF
This procedure concerns both roaming and non-roaming scenarios.
In the non-roaming case the V-PCF is not involved and the role of the H-PCF is performed by the PCF. In the roaming case, it is the H-PCF to make a final policy decision, and provide the policy to the AMF via V-PCF, the V-PCF may provide AMF access and mobility policy control to the AMF based on roaming agreements, i.e. operator policies in V-PCF are configured for roamers.

Step 1  below may trigger a Policy Association Modification procedure, other events may also trigger a Policy Association Modification procedure, e.g. any input for a policy decision defined in TS 23.503 [20].

1.
[Conditional] If (H-)PCF subscribed to notification of subscriber´s policy data change and a change is detected, the UDR detects that the subscriber´s policy data of a UE has been changed.

2.
[Conditional] The UDR notifies the (H-)PCF of the updated subscriber profile via Nudr_User_Data_Management_Notify service operation service operation including SUPI and the updated subscriber policy data. This is applicable to case 1.
3.
The (H-)PCF makes the policy decision, This may include a decision to update the event(s) subscrion. The H-PCF interacts with the V-PCF.

4.
[Conditional] The V-PCF checks if the size of the resulting UE access selection and PDU Session selection policy information exceeds a predefined limit:

NOTE 1:
NAS messages from AMF to UE do not must not exceed the maximum size limit allowed in RAN (PDCP layer), so the predefined size limit in PCF is related to that limitation.

-
If the size is under the limit then the access and mobility control policy and UE access selection and PDU Session selection policy information are included in a single Npcf_AMPolicyControl_UpdateNotify service operation.

-
If the size exceeds the predefined limit the PCF only includes access and mobility control policy in the Npcf_AMPolicyControl_UpdateNotify service operation. The PCF splits the UE access selection and PDU Session selection policy information in smaller logical independent UE access selection and PDU Session selection policy information and ensuring the size of each t is under the predefined limit. Each UE access selection and PDU Session selection policy information will be then sent in additional Npcf_AMPolicyControl_UpdateNotify service operations as described in steps in 6(B).

NOTE 2:
The mechanism used to split the UE access selection and PDU Session selection policy information is described in 29.507 [32].


The PCF identifies each UE access selection and PDU Session selection policy information sent to the UE by an ID.
The Npcf_AMPolicyControl_UpdateNotify service operation may include a decision to update the event(s) subscrion at the AMF.

5.
[Conditional] The AMF deploys the Access and mobility related policy information, which includes storing the Service Area Restrictions, provisioning of the Service Area Restrictions, provisioning the RFSP index and Service Area Restrictions to the NG-RAN and storing the subscription to Event Triggers if was provided by the PCF.
6(A).
[Conditional] If the PCF included UE access selection and PDU Session selection policy information in Npcf_AMPolicyControl_UpdateNotification service operation in step 4, the AMF deploys the UE access selection and PDU selection policy information to the UE using UE Policy Delivery procedure as described in clause 4.2.4.3. Step 6(B) is skipped.

6(B).
[Conditional] If the PCF applied split in step 4 it sends Npcf_AMPolicyControl_UpdateNotification service operation to the AMF including one UE access selection and PDU Session selection policy information (step 6a).


The AMF deploys the UE access selection and PDU selection policy information to the UE using UE Policy delivery procedure described in clause 4.2.4.3.

NOTE 3:
The AMF handles transparently the UE access selection and PDU Session selection policy information received from the PCF.
4.16.2.2.2
Policy Association Modification for UE Policy and Access and Mobility control triggered by the AMF
This procedure is applicable to Policy Association modification due to event trigger sent by the AMF.
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Figure 4.16.2.2.2-1: Policy Association Modification-UE policy and access network selection policy triggered by the AMF
This procedure concerns both roaming and non-roaming scenarios.
In the non-roaming case the V-PCF is not involved and the role of the H-PCF is performed by the PCF. In the roaming case, it is the H-PCF to make a final policy decision, and provide the policy to the AMF via V-PCF, the V-PCF may provide AMF access and mobility policy control to the AMF based on roaming agreements, i.e. operator policies in V-PCF are configured for roamers.

Step 1 below may trigger a Policy Association Modification procedure.


1.
[Conditional] The (V-)PCF (if subscribed to) receives the Namf_EventExposure_Notify service operation that triggers the change of access and mobility control policy. The V(PCF) forwards the event to the H(PCF) using Npcf_AMPolicyControl_Get service operation.

2.
The (H-)PCF makes the policy decision, the H-PCF interacts with the V-PCF using the Npcf_AMPolicyControl_Get service operation.

3.
[Conditional] The V-PCF checks if the size of the resulting UE access selection and PDU Session selection policy information exceeds a predefined limit:

NOTE 1:
NAS messages from AMF to UE do not must not exceed the maximum size limit allowed in RAN (PDCP layer), so the predefined size limit in PCF is related to that limitation.

-
If the size is under the limit then the access and mobility control policy and UE access selection and PDU Session selection policy information are included in a single Npcf_AMPolicyControl_Get service operation response.

-
If the size exceeds the predefined limit the PCF only includes access and mobility control policy in the Npcf_AMPolicyControl_Get service operation response. The PCF splits the UE access selection and PDU Session selection policy information in smaller logical independent UE access selection and PDU Session selection policy information and ensuring the size of each packet is under the predefined limit. Each UE access selection and PDU Session selection policy information will be then sent in Npcf_AMPolicyControl_UpdateNotify service operations as described in steps in 5(B).

NOTE 2:
The mechanism used to split the UE access selection and PDU Session selection policy information is described in 29.507 [32].


The PCF identifies each UE access selection and PDU Session selection policy information sent to the UE by an ID.
4.
[Conditional] The AMF deploys the Access and mobility related policy information, which includes storing the Service Area Restrictions, provisioning of the Service Area Restrictions and provisioning the RFSP index and Service Area Restrictions to the NG-RAN.
5(A).
[Conditional] If the PCF included UE access selection and PDU Session selection policy information in Npcf_AMPolicyControl_Get service operation response in step 3, the AMF deploys the UE access selection and PDU selection policy information to the UE using UE Policy Delivery procedure as described in clause 4.2.4.3. Step 6(B) is skipped.

5(B).
[Conditional] If the PCF applied split in step 3 it sends Npcf_AMPolicyControl_UpdateNotification service operations to the AMF each service operation including one UE access selection and PDU Session selection policy information (step 5b).


The AMF deploys the UE access selection and PDU selection policy information to the UE using UE Policy delivery procedure described in clause 4.2.4.3.

NOTE 3:
The AMF handles transparently the UE access selection and PDU Session selection policy information received from the PCF.
*************** End of changes ***************
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