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Abstract: This paper proposes to add procedures of enabling application-influenced UP management and SSC handling.
Discussion
The following is assumed for the procedures in this proposal:

-
The AFs handling the traffic from/to the UE are deployed in a local Data Network of the operator.

-
An AF is in charge of the (re)selection or relocation of the traffic handling AFs within the local DN. The AF interacts with the Control Plane Network Functions either directly or via the NEF, as described in 3GPP TS 23.501, clause 6.2.10.

-
The NEF (or the AF itself when the AF interacts with the CN CP directly) determines the list of suitable UPFs providing an efficient user plane path towards identified potential AF locations, and provides this information to the SMF.
It is assumed that the NEF authenticates and validates the information received from the AF.

Proposal

 It is proposed to make the following changes to the TS 23.502.
***** Begin of 1st Change (all new)*****
4
System procedures

4.3
Session Management procedures

4.3.5
Session continuity, service continuity and UP path management
4.3.5.X

AF-influenced scenarios
4.3.5.X.1
General

This section describes the procedures between an Application Function and the CN CP to maintain an efficient user plane path for Application Functions that require it, as described in 3GPP TS 23.501, clause 5.6.7.

The following is assumed for the procedures in this proposal:

-
The AFs handling the traffic from/to the UE are deployed in a local Data Network of the operator.

-
An AF is in charge of the (re)selection or relocation of the traffic handling AFs within the local DN. The AF interacts with the Control Plane Network Functions either directly or via the NEF, as described in 3GPP TS 23.501, clause 6.2.10.

-
The NEF (or the AF itself when the AF interacts with the CN CP directly) determines the list of suitable UPFs providing an efficient user plane path towards identified potential AF locations, and provides this information to the SMF.
4.3.5.X.2
AF (re)location notification
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Figure 4.3.5.X.2-1: AF (re)location Notification procedure
NOTE 1:
An Application Function trusted by the operator can interact directly with the CN CP as described in 3GPP TS 23.501 [2], clause 6.2.10. In that case, the AF takes the role of the NEF in this procedure, and steps 1 and 6 are not performed.

1.
The AF sends an AF (re)location Notification (application identifier, AF location information, temporal validity condition, spatial validity condition, traffic filter) to the NEF. 

Editor’s note: The details of the information provided in the request needs to be described.

2.
The NEF (or the AF) selects a serving PCF using the NRF.

3.
The NEF (or the AF) processes the notification and sends a UP management policy update request to the PCF.

4.
The PCF generates or updates UP management policies according to the request. 
If the policy generation/update impacts an ongoing PDU session and the serving SMF of the PDU session has subscribed to policy update notification, the PCF will notify the SMF about the policy update, as described in clause xxx.
5.
The PCF responds to the NEF (or the AF) to acknowledge the receipt of the request.
6.
The NEF acknowledges the AF (re)location Notification to the AF.

4.3.5.X.3
UP (re)selection Notification
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Figure 4.3.5.X.3-1: UP (Re)selection Notification procedure

NOTE 1:
An Application Function trusted by the operator can interact directly with the CN CP as described in 3GPP TS 23.501 [2], clause 6.2.10. In that case, the AF takes the role of the NEF in this procedure, and steps 1, 3, 5 and 6 are skipped.

1.
The AF sends a UP (re)selection Notification Subscription request (PDU session or application identifier, temporal validity condition, spatial validity condition, traffic filter) to the NEF, indicating whether notifications before and/or after UP (re)selection are requested.
Editor’s Note:
The details of the information provided in the request needs to be described.

2.
The NEF (or the AF, see note 1 above) interacts with the NRF to select a PCF.

3.
The NEF (or the AF) processes the request and sends a UP (re)selection notification policy update request to the PCF.
4.
The PCF generates or updates UP (re)selection notification policies according to the request. 
If the policy generation/update impacts an ongoing PDU session and the serving SMF of the PDU session has subscribed to policy update notification, the PCF will notify the SMF about the policy update, as described in clause xxx.

5.
The PCF responds to the NEF (or the AF) to acknowledge the receipt of the request.

6.
The NEF acknowledges the UP (re)selection Notification Subscription to the AF.
The following steps are performed as UP (re)selection takes place or as UP (re)selection notification policy update is enforced:
7. 
The SMF notifies the subscribers to the UP (re)selection Notification about UP (re)selection. This notification takes place before and/or after the UP (re)selection based on the type of notification requested. It indicates the PDU session location, which may include the location of the PDU session anchor and/or the IP address of the UE.

NOTE 2:
Early notifications allow the AF to prepare the necessary steps (e.g. AF mobility) related to UP (re)selection. Late notifications allow the AF to configure the local DN for routing traffic from the AF. The actions of the AF based on the reception of the notification are not defined. 

8.
The NEF receiving this notification processes the notification and sends the UP (re)selection Notification to the AF, which indicates the PDU session location and the corresponding application location.
9. 
The AF acknowledges the delivery of the notification to the NEF.
10.
The NEF (or the AF) acknowledges the delivery of the notification. 
***** End of 1st Change *****
***** Begin of 2nd Change *****
5
Service descriptions

5.2
Network Function Services

5.2.5
PCF Services
5.2.5.X
"UP management policy update" service

Service description: The PCF receives a UP management policy update request.
Input: application identifier, the identifiers of the anchor UPFs suitable for selection for each of the application locations, temporal validity condition, spatial validity condition, traffic filter, N6 traffic routing information.

Output: the result of the delivery of the request.
Service procedure: When the PCF receives a UP management policy update request, it generates or updates UP management policies accordingly, and acknowledges the receipt of the request towards the requester.
If the policy generation/update impacts an ongoing PDU session and the serving SMF of the PDU session has subscribed to policy update notification, the PCF will notify the SMF about the policy update, as described in clause xxx.
5.2.5.Y
"UP (re)selection notification policy update" service

Service description: The PCF receives a UP (re)selection notification policy update request. 

Input: application identifier, temporal validity condition, spatial validity condition, traffic filter, type of notification.

Output: the result of the delivery of the request.
Service procedure: When the PCF receives a UP (re)selection notification policy update request, it generates or updates UP (re)selection notification policies accordingly, and acknowledges the receipt of the request towards the requester.

If the policy generation/update impacts an ongoing PDU session and the serving SMF of the PDU session has subscribed to policy update notification, the PCF will notify the SMF about the policy update, as described in clause xxx.
5.2.6
NEF Services

5.2.6.X
"AF (re)location Notification" service 

Service description: The NEF receives a notification about the (re)location of an AF.

Input: application identifier, AF location information, temporal validity condition, spatial validity condition, traffic filter, N6 traffic routing information.

Output: the result of the delivery of the AF (re)location notification.
Service procedure: When the NEF receives an AF (re)location Notification, it processes the notification and requests the PCF to update UP management policies as described in clause 4.3.5.X.2, and acknowledges the AF (re)location Notification towards the requester.
5.2.6.Y
"UP (re)selection Notification Subscription" service

Service description: The NEF receives a subscription for UP (re)selection Notification for notifications of UP (re)selection events for specified traffic.

Input: application identifier, temporal validity condition, spatial validity condition, traffic filter, type of notification.

Output: the result of the UP (re)selection notification subscription.
Service procedure: When the NEF receives a UP (re)selection Notification subscription, it requests the PCF to update UP (re)selection notification policies as described in clause 4.3.5.X.3, and acknowledges the subscription towards the requester.

When the NEF receives a UP (re)selection notification, it identifies the location of the respective traffic-handling AF and notifies the subscribers of the UP (re)selection notification and the traffic-handling AF location as described in clause 4.3.5.X.3.

5.2.8
SMF Services
5.2.8.X
"UP (re)selection notification" service

Service description: The SMF has a local policy indicating a subscription for UP (re)selection Notification for notifications of UP (re)selection events for an ongoing PDU session.

Input: UP (re)selection notification policy (PDU session identifier, temporal validity condition, spatial validity condition, type of notification, subscription information). The subscription information indicates the subscriber NF. 
Output: UP (re)selection notification (subscription information, PDU session location information). The subscription information is used to identify the entry of the subscription context in the subscriber NF.
Service procedure: When the SMF detects a local policy indicating a subscription for UP (re)selection Notification for notifications of UP (re)selection events for an ongoing PDU session, it registers the subscription indicated by the policy.

When the SMF (re)selects the UPF for the PDU session, it notifies the subscribers of the UP selection notification as described in clause 4.3.5.X.3. In case of a subscription for early notification, the SMF sends the notification before executing the UPF (re)selection. In case of a subscription for late notification, the SMF sends the notification when the UPF (re)selection has completed.
***** End of 2nd Change *****
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