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* * * First Change * * *

4.16.4
Session Management Policy Establishment
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Figure 4.16.4-1: Session Management Policy Establishment

This procedure concerns both roaming and non-roaming scenarios.
In the non-roaming case the V-PCF is not involved. In the local breakout roaming case, the H-PCF is not involved. In the home routed roaming case, the V-PCF is not involved and the H-PCF subscribes all the events in the H-SMF.

This procedure is used in UE requests a PDU Session Establishment as explained in clause 4.3.2.2.1, for non-roaming and local breakout roaming. For home-routed roaming, as explained in clause 4.3.2.2.2.

1.
The SMF determines that the PCC authorization is required and establishes a PDU Session with the PCF to request the authorization of allowed service(s) and PCC Rules information by invoking Npcf_SMPolicyControl_Get operation (see clause 5.2.5.4.2). The SMF includes the following information: SUPI, PDU Session id, PDU Session Type, DNN, Access type, AMF instance identifier and if available, the IPv4 address and/or IPv6 network prefix, PEI, User Location Information, UE Time Zone, Serving Network, RAT type, charging information, Session AMBR, default QoS information.
2.
If the PCF does not have the subscriber's subscription related information, it sends a request to the UDR by invoking Nudr_UDM_Query service in order to receive the information related to the PDU Session. The PCF may request notifications from the UDR on changes in the subscription information by invoking Nudr_UDM_Subscribe service.

3.
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 are required, the PCF initiates an Intermediate Spending Limit Report Retrieval as defined in clause 4.16.8.3.

4.
The PCF makes the authorization and provides policy decision.
5.
The PCF sends the decision(s) to the SMF. The SMF enforces the decision. The PCF may include the following information: the PCC Rules to activate, authorized QoS and authorized session AMBR. The SMF implicitly subscribes to changes in the policy decisions.

6.
The PCF can subscribe to events that are reported by the SMF. The PCF provides the list of Event Triggers to report.

7.
The SMF acknowledges the subscription from the PCF.

* * * Next Change * * *

4.16.8
Procedures on interaction between PCF and CHF
4.16.8.2
Initial Spending Limit Retrieval

This clause describes the signalling flow for the PCF to retrieve the status of the policy counters available at the CHF, and to subscribe to spending limit reporting (i.e. to notifications of policy counter status changes) by the CHF. If the PCF provides the list of policy counter identifier(s), the CHF returns the policy counter status per policy counter identifier provided by the PCF. If the PCF does not provide the list of policy counter identifier(s), the CHF returns the policy counter status of all policy counter(s), which are available for this subscriber.

The Initial Spending Limit Report Retrieval includes all subscriber Identifiers associated with the UE available at the PCF.

NOTE:
In case the CHF returns the status of all available policy counters some of these might not be relevant for a policy decision (e.g. those used in a policy decision only when roaming).
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Figure 4.16.8.2.1: Initial Spending Limit Report Retrieval

1.
The PCF retrieves subscription information that indicates that policy decisions depend on the status of policy counter(s) held at the CHF and optionally the list of policy counter identifier(s).

2.
The PCF sends Nchf_SpendingLimitControl_Subscribe if this is the first time policy counter status information is requested for the user identified by a SUPI . It includes: the subscriber ID (e.g. SUPI), the EventId “policy counter status change” and, optionally, the list of policy counter identifier(s) as Event Filter, the Notification Target Address, Event Reporting Information (continuous reporting).
3.
The CHF responds to the Nchf_SpendingLimitControl_Subscribe service operation including the Subscription Correlation Id) and as Event Information provides a policy counter status, and optionally pending policy counter statuses and their activation times, per required policy counter identifier and stores the PCF's subscription to spending limit reports for these policy counters. If no policy counter identifier(s) was provided the CHF returns the list of the policy counter status, optionally including pending policy counter statuses and their activation times, for all policy counter(s), which are available for this subscriber and stores the PCF's subscription to spending limit reports of all policy counters provided to the PCF. 
4.16.8.3
Intermediate Spending Limit Report Retrieval

This clause describes the signalling flow for the PCF to retrieve the status of additional policy counters available at the CHF or to unsubscribe from spending limit reporting. If the PCF provides the list of policy counter identifier(s), the CHF returns the policy counter status per policy counter identifier provided by the PCF.

NOTE:
In case the CHF returns the status of all available policy counters some of these might not be relevant for a policy decision, (e.g. those used in a policy decision only when roaming).
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Figure 4.16.8.3.1: Intermediate Spending Limit Report Retrieval

1.
The PCF determines that policy decisions depend on the status of additional policy counter(s) held at the CHF or that notifications of policy counter status changes for some policy counters are no longer required.

2.
The PCF sends Nchf_SpendingLimitControl_Subscribe to the CHF,  including the Subscription Correlation Id, the EventId “policy counter status change”  and an updated list of policy counter identifier(s) as EventFilters, that overrides the previously stored list of policy counter identifier(s).
3.
The CHF responds to the Nchf_SpendingLimitControl_Subscribe service operation and provides as Event Information the policy counter status, and optionally pending policy counter statuses and their activation times, per required policy counter identifier, and stores or removes the PCF's subscription to spending limit reporting by comparing the updated list with the existing PCF subscriptions. If no policy counter identifier(s) was provided, the CHF returns the policy counter status, optionally including pending policy counter statuses and their activation times, for all policy counter(s), which are available for this subscriber and stores the PCF's subscription to spending limit reports of all policy counters provided to the PCF.

4.16.8.4
Final Spending Limit Report Retrieval

This clause describes the signalling flow for the PCF to cancel the subscriptions to status changes for the policy counters available at the CHF.
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Figure 4.16.8.4.1: Final Spending Limit Report Retrieval

1.
The PCF decides that notifications of policy counter status changes are no longer needed.
2.
The PCF sends Nchf_SpendingLimitControl_Unsubscribe including the SubscriptionCorrelationId to  the CHF to cancel the subscription to notifications of policy counter status changes from the CHF. 
3.
The CHF removes the PCF's subscription to spending limit reporting and responds to the Nchf_SpendingLimitControl_Unsubscribe service operation to the PCF.

4.16.8.5
Spending Limit Report

This clause describes the signalling flow for the CHF to notify the change of the status of the subscribed policy counters available at the CHF for that subscriber. Alternatively, the signalling flow can be used by the CHF to provide one or more pending statuses for a subscribed policy counter together with the time they have to be applied.
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Figure 4.16.8.5.1: Spending Limit Report

1.
The CHF detects that the status of a policy counter(s) has changed and the PCF subscribed to notifications of changes in the status of this policy counter. Alternatively, the CHF may detect that a policy counter status will change at a future point in time, and decides to instruct the PCF to apply one or more pending statuses for a requested policy counter.

2.
The CHF sends Nchf_SpendingLimitControl_Notify with the SUPI, Notification Target Address, and in the Event Information the policy counter status, and optionally pending policy counter statuses and their activation times, for each policy counter that has changed and for which the PCF subscribed to spending limit reporting. Alternatively, the CHF sends one or more pending statuses for any of the subscribed policy counters together with the time they have to be applied.
3.
The PCF acknowledges sending Nchf_SpendingLimitControl_Notify response and takes that information into account as input for a policy decision.

* * * Second Change * * *

5.2
Network Function services
5.2.x
CHF Spending Limit Control Service
5.2.x.1
General
The following table illustrates the CHF Services.
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer (s)

	Spending Limit Control
	Subscribe
	Subscribe/Notify


	PCF

	
	Unsubscribe
	
	PCF

	
	Notify
	
	PCF


5.2.x.2
Nchf_SpendingLimitControl service

5.2.x.2.1
General
Service description: This service enables transfer of policy counter status information relating to subscriber spending limits from CHF to the NF consumer.
5.2.x.2.2
Nchf_SpendingLimitControl Subscribe service operation
Service operation name: Nchf_SpendingLimitControl_Subscribe
Description: Subscribe to notification of changes in the status of the policy counters available at the CHF and retrieval of the status of the policy counters for which subscription is accepted by CHF.
Inputs, Required: SUPI (for the Initial Spending Limit request), SubscriptionCorrelationId (for the Intermediate Spending Limit report), Event Id “policy counter status change”, Event Filter Information “List of policy counter identifier (s)”.

Inputs, Optional: Notification Correlation Target (required for the Initial Spending Limit request), Event Filter Information “List of policy counter identifier (s)”, Event Reporting Information (continuous reporting).
Outputs, Required: Status of the requested subscribed policy counters to the subscriber in the Event Information. 
Outputs, Optional: Pending policy counter statuses and their activation times, for all policy counter(s) available for this subscriber. If list of policy counter identifier(s) was provided, the CHF returns only the pending policy counter statuses and their activation times, per required policy counter identifier in the Event Information, SubscriptionCorrelationId.

5.2.x.2.4
Nchf_SpendingLimitControl Unsubscribe service operation
Service operation name: Nchf_SpendingLimitControl_Unsubscribe
Description: Cancel the subscription to status changes for all the policy counters available at the CHF.
Inputs, Required: SubscriptionCorrelationId.

Inputs, Optional: None
Outputs, Required: Success or Failure.
Outputs, Optional: None.
5.2.x.2.2
Nchf_SpendingLimitControl Notify service operation
Service operation name: Nchf_SpendingLimitControl_Notify 
Description: Notify the change of the status of the subscribed policy counters available at the CHF. Alternatively, it can be used by the CHF to provide one or more pending statuses for a subscribed policy counter together with the time they have to be applied.
Inputs, Required: Notification Target Address, SUPI, policy counter status as Event Information 
Inputs, Optional: Pending policy counter statuses and their activation times as Event Information. 
Outputs, Required: Success or Failure.
Outputs, Optional: None.
* * * End of Changes * * *
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