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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 interacts with 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 relationship with the PCF about the PDU Sssion to request the authorization of allowed service(s) and PCC Rules information by invoking  Npcf_SMPolicyControl_ Create 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, Internal Group (see TS 23.501 [2] § 5.9.7).
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 OCS 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 answers with a Npcf_SMPolicyControl_Create response;  in its response the PCF may provide policies defined in § 5.2.5.4 (and in TS 23.503 [20]). The SMF enforces the decision.. The PCF implicitly subscribes to SMF notifications related with issues to enforce SMF the policy decisions.

6.


4.16.5
Session Management Policy Modification
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Figure 4.16.5-1: Session Management Policy Modification

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 interacts with the H-SMF.
The procedure may be triggered by

· Case A: The SMF detects that it cannot fulfil a policy rule configured by the PCF,

· Case B: a Conditions To Update the “Policy for a PDU Session” resource is met or the SMF determines locally that the new status of the PDU Session requires new policies,

· Case C: PCF local decision or trigger from other peers of the PCF (AF, CHF, UDR): the procedure is initiated by the PCF.


1. (case A) The SMF detects that it cannot fulfil a policy rule configured by the PCF and notifies the PCF accordingly (Npcf_SMPolicyControl_Notify) per the implicit subscription created at Npcf_SMPolicyControl_Create.
2. (case A) The PCF stores the information and acknowledges the notification.

3. (case B) 
Alternatively, When a Conditions To Update the “Policy for a PDU Session” resource is met or the SMF determines locally that the new status of the PDU Session requires new policies: the SMF updates (Npcf_SMPolicyControl_Update) the “Policy for a PDU Session” resource and provides information on the conditions that have changed. The PCF stores the information .
.
.
4a.
(case C) 
 Alternatively, optionally, the AF provides/revokes service information to the PCF e.g. due to AF session signalling. The PCF stores the information and responds to the AF.
4b. (case C) Alternatively, optionally, the CHF provides a Spending Limit Report to the PCF as described in clause 4.16.x.5.
 The PCF stores the information
 and responds to the CHF.
4c
(case C) Alternatively, optionally, the UDR notifies the PCF about a policy subscription change; The PCF stores the information and responds to the UDR.
4d
(case C) Alternatively, optionally, some internal event (e.g. timer) occurs at the PCF
5.
(case A, B,C) 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.
6.
(case A, B,C) The PCF makes a policy decision
. The PCF may determine that updated or new  policies need to be sent to the SMF
7.
(case B) the PCF answers with a Npcf_SMPolicyControl_Update response with possibly new / updated  policies determined in step 6

8.
(case A, C)  If  the PCF has determined new / updated  policies in step 6, the PCF issues a Npcf_SMPolicyControl_Update request. The SMF acknowledges the PCF request




4.16.6
Session Management Policy Termination
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Figure 4.16.6-1: Session Management Policy Termination

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 interacts only with the H-SMF.
The procedure for Session Management Policy Termination may be invoked by

-
(case A) the PCF

-
(case B) the SMF
1
(Case A) The PCF may invoke the Npcf_SMPolicyControl_Update (Status = Release) service operation to request the release of a PDU Session. The SMF acknowledges the request.
The rest of the procedure corresponds to Case A &B
2.
The SMF may invoke the Npcf_SMPolicyControl_Delete service operation to delete the PDU Session in the PCF. The SMF provides relevant information to the PCF.

3.
When receiving the request from step2, the PCF finds the PCC Rules that require an AF to be notified and removes PCC Rules for the PDU Session.

4.
The SMF removes all PCC Rules associated with the PDU Session.

5.
The PCF notifies the AF as explained in clause 7.3.1 steps 6-7 of TS 23.203 [24].
6.
The PCF may invoke Nchf_SpendingLimitControl service (see clause 4.16.8) to unsubscribe to policy counter status reporting (If this is the last PDU Session for this subscriber requiring policy counter status reporting) or to modify the subscription to policy counter status reporting, (If any remaining existing PDU Sessions for this subscriber require policy counter status reporting.
7.
The PCF removes the information related to the terminated PDU Session and acknowledges to the SMF that the PCF handling of the PDU Session has terminated. This interaction is the response to the SMF request in step 2. The SMF deletes the implicit subscription to SMF detected events for that PDU Session that was created up successful  Npcf_SMPolicyControl_Create.
8.
The PCF may (e.g. if it is the last PDU Session on the (DNN, S-NSSAI) couple) unsubscribe to the notification of the PDU Session related data modification from the UDR by invoking Nudr_UDM_Unsubscribe if it had subscribed such notification.
SECOND CHANGE
5.2.5
PCF Services
5.2.5.1
General

The following table illustrates the PCF Services.

Table 5.2.5.1-1: NF services provided by PCF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer (s)

	Npcf_AMPolicyControl
	Get
	Request/Response
	AMF, V-PCF

	
	UpdateNotify
	Subscribe/Notify
	AMF, V-PCF

	
	Delete
	Request/Response
	AMF

	Npcf_Policy Authorization
	Create
	Request/Response
	AF, NEF

	
	Update
	Request/Response
	AF, NEF

	
	Delete
	Request/Response
	AF, NEF

	
	Notify
	Subscribe/Notify
	AF, NEF

	
	Subscribe
	
	AF, NEF

	
	Unsubscribe
	
	AF, NEF

	Npcf_SMPolicyControl
	Create
	Request/Response
	SMF

	
	Notify
	Notify
	PCF

	
	Update
	Request/Response 
	SMF, PCF

	
	Delete
	Request/Response
	SMF

	Npcf_BDTPolicyControl
	Get
	Request/Response
	NEF

	
	Update
	Request/Response
	NEF


THIRD CHANGE
5.2.5.4
Npcf_SMPolicyControl service

5.2.5.4.1
General

Service description: This service provides PCC rules and session related policies to the SMF,.
As part of this service, the PCF may provide SMF  with PCF policies for SM that may contain:
· PDU Session related policy information as defined in clause 6.4 of TS 23.503 [20]
· PCC rule information as defined in clause 6.3 of TS 23.503 [20]
· 
Conditions To Update the “Policy for a PDU Session” resource. When such a Conditions To Update is met the SMF shall update the “Policy for a PDU Session” and provide information on the condition that has changed.
At PDU Session establishment the SMF creates a corresponding “Policy for a PDU Session” resource on the PCF and provides relevant parameters about the PDU Session. 
When the PCF accepts the creation of the 
· “Policy for a PDU Session” resource, the PCF may provide policies as defined above. 
· 
Even though the SMF creates the “Policy for a PDU Session” resource onto the PCF, each of the SMF and of the PCF needs to be able to modify a “Policy for a PDU Session” resource and/or to ask for PDU Session Release. Thus, at Npcf_SMPolicyControl_Create, SMF informs the PCF about addressing information for its corresponding “Policy for a PDU Session” resource, allowing PCF to use later on the Npcf_SMPolicyControl_Update and Npcf_SMPolicyControl_Release and Npcf_SMPolicyControl_StatusNotify operations.

· 
When the PCF accepts the creation of the “Policy for a PDU Session” resource, the PCF implicitly subscribes to SMF notifications related with issues to enforce PCF the policy decisions. This subscription is automatically deleted when the  “Policy for a PDU Session” resource is deleted.
When a Conditions To Update the “Policy for a PDU Session” resource is met the SMF updates (Npcf_SMPolicyControl_Update) the “Policy for a PDU Session” and provides information on the condition(s) that has/have changed. In its answer the PCF may provide updated policies.

The PCF may at anytime provide updated policies; 
At PDU Session release the SMF deletes the corresponding “Policy for a PDU Session” resource on the PCF;
5.2.5.4.2
Npcf_SMPolicyControl_Create service operation

Service operation name: Npcf_SMPolicyControl_Create
Description: Creates a “Policy for a PDU Session” resource on the PCF and provides relevant parameters about the PDU Session.
Known NF Consumers: SMF.
Inputs, Required: SUPI (or PEI in case of emergency PDU Session without SUPI), PDU Session id, DNN and S-NSSAI, addressing information allowing the PCF to request the SMF to issue further (Update) operations about the PDU Session.

Inputs, Optional: Information provided by the SMF as defined in 6.2.1.2 of TS 23.503 [20], such as Access Type, the IPv4 address and/or IPv6 network prefix, PEI, GPSI, User Location Information, UE Time Zone, Serving Network, RAT type, charging information, subscribed Session AMBR, subscribed default QoS information and Internal Group (see TS 23.501 [2] § 5.9.7).
Outputs, Required: None 
Outputs, Optional: PCF policies for SM as defined in clause 5.2.5.4.1.

See clause 4.16.4  for the detail usage of this service operation 
5.2.5.4.3
Npcf_SMPolicyControl_Notify service operation

Service operation name: Npcf_SMPolicyControl_Notify

Description: the SMF notifies about a PCF policy for SM (defined in clause 5.2.5.4.1) that it cannot fulfill.

NOTE:
This notification corresponds to an implicit subscription.

Known NF Consumers: PCF.
Inputs, Required: PDU Session Id and SUPI (or PEI in case of emergency PDU Session without SUPI).

Inputs, Optional:. Reference to the PCF policy/policies for SM (defined in clause 5.2.5.4.1) that the SMF cannot fulfil;
Outputs, Required: Success.

Outputs, Optional: None


.
5.2.5.4.4
Npcf_SMPolicyControl_Delete service operation

Service operation name: Npcf_SMPolicyControl_Delete
Description: Provides means for the NF Consumer to delete the  the “Policy for a PDU Session” resource
Known NF Consumers: SMF.

Inputs, Required: PDU Session id, SUPI (or PEI in case of emergency PDU Session without SUPI).

Inputs, Optional: None.

Outputs, Required: Success or Failure.

Outputs, Optional: None.

See clause 4.16.6  for the usage of this service operation
5.2.5.4.5
Npcf_SMPolicyControl_Update service operation

Service operation name: Npcf_SMPolicyControl_Update
Description: Provides PCF policies for SM to the NF Consumer.
Known NF Consumers: SMF,  PCF.
Npcf_SMPolicyControl_Update (Status = Release) may be used by the PCF to request the release of a PDU Session. In that case the PCF uses the addressing information “allowing the PCF to request the SMF to issue further (Update) operations about the PDU Session” received as part of Npcf_SMPolicyControl_Create
Inputs, Required: PDU Session Id and SUPI (or PEI in case of emergency PDU Session without SUPI)
Inputs, Optional: 
· 
When invoked by the SMF: information on the condition(s) that has/have changed such as Access Type, (new or removed) IPv4 address and/or IPv6 network prefix, User Location Information, UE Time Zone, Serving Network, RAT type,  subscribed Session AMBR, or subscribed default QoS information.
· When invoked by the PCF: Status = Release or PCF policies for SM as defined in clause 5.2.5.4.1
Outputs, Required: Success or not.
Outputs, Optional: (when the request has been invoked by the SMF) PCF policies for SM as defined in clause 5.2.5.4.1.

See clause 4.16.5  for the usage of this service operation.
NEXT CHANGE
4.3.4.3
UE or network requested PDU Session Release for Home-routed Roaming

This procedure is used in case of home-routed roaming scenarios.
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Figure 4.3.4.3-1: UE or network requested PDU Session Release for home-routed roaming

1.
The procedure is triggered by one of the following events:

1a.
(UE initiated release) As in step 1a of clause 4.3.4.2 with the addition that the V-SMF invokes the Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, information from the SM message from the UE e.g. ePCO, "Trigger PDU Session Release" indication, Timezone, User Location Information) service operation to request the H-SMF to release the PDU Session. The H-SMF responds to the request immediately.

1b.
(Serving network initiated release) The serving network initiates the PDU Session Release during UE or serving network initiated Deregistration procedure as specified in clause 4.2.2.3. There is no NAS SM message between the UE and the V-SMF in this case. The V-SMF initiates the release of the PDU Session at the H-SMF by invoking the Nsmf_PDUSession_Release request.

1c.
(HPLMN initiated release) This step is the same as step 1b in clause 4.3.4.2.
1d.
(HPLMN initiated release) This step is the same as step 1c in clause 4.3.4.2.

If the SMF receives one of the triggers in step 1a, 1c or 1d, the H-SMF starts PDU Session Release procedure.

2a-2b.
These steps are the same as steps 2a-2b in clause 4.3.4.2. The SMF is the SMF in HPLMN.

3a.
(UE or HPLMN initiated release) The H-SMF prepares the SM Release PDU Session Command message and initiates the PDU Session Release towards the UE by invoking the Nsmf_PDUSession_Update Request service operation towards the V-SMF. The Nsmf_PDUSession_Update Request contains necessary information to build the SM Release PDU Session Command by the V-SMF towards the UE (for example a Release Cause or ePCO).

3b.
(Serving network initiated release) The H-SMF responds to the PDU release request from the V-SMF with a Nsmf_PDUSession_Release response.

4a-4b.
The V-SMF releases the corresponding User Plane resources. This includes the same procedure in step 2 but controlled from the SMF in VPLMN.

5-13.
These steps are the same as steps 3-10 in clause 4.3.4.2.
14.
(UE or HPLMN initiated release) The V-SMF responds to the Nsmf_PDUSession_Update Request invoked at step 3a and confirms the PDU Session Release. The Nsmf_PDUSession_Update response may carry information such as ePCO received from the UE in SM PDU Session Release Accept. as well as User Location Information and Time Zone.

15.
(UE or HPLMN or Serving network initiated release) The H-SMF releases the SM policy control association with the PCF by invoking the Session Management Policy Termination procedure  defined in clause 4.16.6. For serving network initiated PDU Session Release case, this step happens between step 1b and step 3b.

16.
(UE or HPLMN initiated release) The H-SMF shall remove all contexts associated with the PDU Session.

16a. The H-SMF requests the V-SMF to release all contexts associated with the PDU Session by invoking the Nsmf_PDUSession_StatusNotify (Release) operation.

16b. The V-SMF requests the AMF to release all contexts associated with the PDU Session by invoking the Nsmf_PDUSession_SMContexStatusNotify (Release). The AMF releases the association between the SMF ID and the PDU Session ID.
NEXT CHANGE
END OF CHANGES
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8. Npcf_SMPolicyControl_Update request/response
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