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Discussion
This paper proposes procedures of application-influenced SSC and UP management for edge computing with the following architecture assumptions:

-
The applications (i.e. AS) are deployed in the operator's local network, i.e. local DN.

-
An application function (a non-3GPP function) is in charge of AS (re)location (or, AS (re)selection) within the local DN. 

NOTE 1:
The application function is interacting with the CP through the NEF. The behaviour of the application function and the actual relocation of the application or application context are not defined.

-
The CP has information about the traffic steering capability between the UPFs and the AS locations. The information is provided by the management plane and used by the NEF to determine UPFs suitableness or preference for the application.

Editor's note: It is FFS whether the traffic steering capability data is stored in the NEF or in the UDM. 

-
The SMF is responsible for configuring traffic steering at UPFs for routing UL traffic to the proper AS location in the face of AS (re)location. 

-
The local DN is responsible for steering DL traffic to the proper UPF in the face of UP (re)selection. The UPF recognizes the UE IP address in the DL traffic as valid IP address. This can be for example achieved by applying the same private IP address space at the UPFs.
NOTE 2:
The DL traffic steering may be configured by the application function or realized through upper level mobility management mechanisms within the local DN. The behaviour of the local DN for steering DL traffic is not defined.
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Figure 4.3.5.X.1-1: Application-influenced SSC and UP path management architecture

In the figure 4.3.5.X.1-1, the interface marked by a dashed line is not defined.

This section describes the interaction necessary between the CP and the application function to enable application-friendly UP management for the application that requires efficient end-to-end path.

It is assumed that the NEF authenticates and validates the information received from the application function.

Editor's note: It is FFS how the NEF performs authentication and validation.

Proposal

 It is proposed to make the following changes to the TS 23.502.
Updates in 1466:

-
4.3.5.X.1 General section simplified, adding references to the relevant sections in TS 23.501.
-
4.3.5.X.2 & 4.3.5.X.3: The original flows are removed. Flows from section 5.2.6.X & 5.2.6.Y moved up and simplified quite a lot (using FFS for details).  Both cases of AF trusted by the operator and AF using the Network Exposure framework) are included.
-
5.2.*: flows removed, identified services briefly described
Note to editor: clause 6.2.X is defined in S2-1448 (or revision of it).
***** 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 SSC and UP path management

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 [2], clause 5.6.7.
The following is assumed for the procedures in this section:

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

-
An Application Function is in charge of the (re)selection or relocation of the AFs within the local DN. The Application Function interacts with the Control Plane Network Functions either directly or via the NEF, as described in 3GPP TS 23.501 [2], clause 6.2.X.
-
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.
-
The SMF is responsible for configuring traffic steering at the UPF for routing UL traffic to the AF in case of AF (re)location. 

-
The local DN is responsible for steering DL traffic to the UPF in case of UP (re)selection.

NOTE 1:
The mechanism enabling DL traffic steering in the local DN is not defined.

4.3.5.X.2
AF (re)location notification

[image: image2.emf]2B. Scenario of impacting future PDU sessions
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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.X. In that case, the AF takes the role of the NEF in this procedure, and steps 1 and 3 are not performed.
1.
The AF sends an AF (re)location Notification request (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, see note 1 above) interacts with the SMF for traffic related to ongoing PDU sessions (see scenario 2A below) and/or with the PCF for traffic related to future PDU sessions (see scenario 2B below).
Editor’s note: The details of the information provided in the notification needs to be described.

2A.
Steps 2A.1 to 2A.3 are performed for each ongoing PDU session impacted by the AF (re)location.
2A.1.
The NEF (or the AF) requests the serving SMF handling the PDU session from the UDM.
2A.2.
The NEF (or the AF) processes the notification and sends an AF (re)location Notification to the SMF.
2A.3.
The SMF acknowledges the receipt of the notification. The SMF can take this information in account to decide and trigger UPF relocation for the PDU session.
2B.

Steps 2B.1 to 2B.4 are performed for future PDU sessions.
2B.1.
The NEF (or the AF) selects a serving PCF using the NRF.

2B.2.
The NEF (or the AF) processes the request and sends a AF (re)location Notification to the PCF.
2B.3.
The PCF generates or updates UP management policies according to the notification. 

2B.4.
The PCF acknowledges the receipt of the notification.

3.
The NEF acknowledges the AF (re)location Notification to the AF.

4.3.5.X.3
UP (re)selection Notification
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Part 1: UP (Re)selection Notification Subscription procedure
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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.X. 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 SMF for traffic related to ongoing PDU sessions.
2.1.
The NEF (or the AF) requests the serving SMF handling the PDU session from the UDM.
2.2.
The NEF (or the AF) processes the request and sends a UP (re)selection Notification Subscription request to the SMF.
2.3.
The SMF acknowledges the notification subscription.
3.
The NEF acknowledges the UP (re)selection Notification Subscription to the AF.
The following steps are performed as UP (re)selection takes place:
4. 
The SMF notifies the subscribers to the UP (re)selection Notification about the UP (re)selection. This notification takes place before and/or after the UP (re)selection based on the type of notification requested.
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. 

5.
The NEF receiving this notification sends the UP (re)selection Notification to the AF.
6. 
The AF acknowledges the delivery of the notification to the NEF.
7.
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
"AF (re)location Notification" service

Service description: The PCF receives a notification about the relocation of an AF related to future traffic.

Input: application identifier, AF location information, the identifiers of the anchor UPFs suitable for selection for each of the application locations, temporal validity condition, spatial validity condition, traffic filter.

Output: the result of the delivery of the AF relocation notification.
Service procedure: When the PCF receives an AF (re)location notification, it generates or updates UP management policies and acknowledges the AF (re)location notification towards the sender.
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 related to ongoing or future traffic.

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

Output: the result of the delivery of the AF (re)location notification.
Service procedure: When the NEF receives an AF (re)location Notification request, it notifies the relevant Network Functions 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 related to ongoing 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 subscribes in turn to the relevant Network Functions 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 in turns notifies the subscribers of the UP (re)selection notification.
5.2.Z
SMF Services
5.2.Z.X
"AF relocation Notification" service

Service description: The SMF receives a notification about the relocation of an AF related to ongoing traffic.

Input: application identifier, AF location information, the identifiers of the anchor UPFs suitable for selection for each of the application locations, temporal validity condition, spatial validity condition, traffic filter.

Output: the result of the delivery of the AF relocation notification.
Service procedure: When the SMF receives an AF relocation notification, it performs necessary UP management and notifies acknowledges the AF relocation notification towards the sender.
5.2.Z.Y
"UP (re)selection Notification Subscription" service

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

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

Output: the result of the UP (re)selection subscription.
Service procedure: When the SMF receives a UP (re)selection Notification subscription, it registers the subscription as described in clause 4.3.5.X.3, and acknowledges the subscription towards the requester.

When the SMF (re)selects the UPF for the PDU session, it notifies the subscribers of the UP selection notification. 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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