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Abstract: This paper proposes solution to Key Issue #3: Enhancement of Session Continuity during UE Mobility, in particular, to the problem of how to enable runtime coordination between AF and 5GC for supporting application relocation without breaking upper layer session and service continuity.
Discussion

This paper proposes solution to Key Issue #3: Enhancement of Session Continuity during UE Mobility, in particular, to the problem of 

How to enable runtime coordination between AF and 5GC for supporting application relocation without breaking upper layer session and service continuity.
The solution enhances the AF influence feature (TS 23.501, clause 5.6.7) by allowing the AF to confirm or reject DNAI selection made by the SMF through a response to notifications of UP path management events received from the SMF.
In AF influence, the AF may provide in AF request a list of suitable DNAIs for the application. The SMF selects one of those DNAIs to use for the PDU session associated to the application traffic. At the time of selection, the DNAI may be temporarily unavailable, e.g. due to transient overloading or runtime failure. When the AF is informed of the DNAI selection, it may send a new AF request to influence the SMF’s DNAI selection decision so as not to use the unavailable DNAI for the PDU session. At the same time, the SMF proceeds with setting up the UP path to the unavailable DNAI. Later, when the SMF receives the updated PCC rules (reflecting the unavailability of the selected DNAI), it performs DNAI reselection, reconfigures the traffic steering at the UPF toward a newly selected DNAI. In this scenario, transient unavailability of application location is reported using AF request through a 'slow' path via PCF to the SMF. The slow path may cause packet loss and interrupt upper layer session and service continuity, before the SMF receives the information and can react on it. 
The DNAI usage information including N6 traffic routing information in the AF request (thus in the derived PCC rule) are long-term guidance and may be a statistical decision of the AF (e.g. based on the potential UE location/population, statistic loading of potential application location). It is not supposed to change very frequently. In some cases, the AF may however need to update some N6 traffic routing information (e.g. port number) related to the DNAI to the SMF after knowing the DNAI is selected. This may be due to, for example, dynamic instantiation of the application and can be determined only on the fly. This type of N6 traffic routing information update is very dynamic and in nature not a policy requirement. If the AF informs the SMF of the information update through AF request, the update needs to traverse a 'slow' path to reach the SMF, delaying the use of the new DNAI for UL traffic.
Hence, a runtime direct interaction is needed between the SMF and the AF to deal with transient factors such as temporary unavailability of DNAI and dynamic N6 traffic routing parameter negotiation during UP path management. For example, the SMF may maintain the old UP path (including the N6 traffic routing associated to it) until it receives a response from the AF confirming the DNAI selection. If the SMF receives a response rejecting the DNAI selection, it should reselect a DNAI (and possibly UPF) among the currently available ones. When the AF responds to the SMF to confirm the DNAI selection, the AF may include updated N6 traffic routing information related to the selected DNAI in the response sent to the SMF. The SMF can obtains the information from the AF response and configures it into the UPF without involving the PCF.
The interaction between SMF and AF, as described above, does not change the DNAI usage information in the PCC rules. It provides the AF with a means of informing the SMF of the completion of application relocation, e.g. in the case of late notification, so that the SMF can safely release any PDU resource associated to the old UP without jeopardizing upper layer session and service continuity. 
Proposal
It is proposed to make the following changes to the TR 23.725.

***** Begin of 1st Change (all new) *****
6.X
Solution for Key Issue #3: AF Response to UP Path Management Event Notifications
6.X.1
Introduction
This solution addresses the problem of 'How to enable runtime coordination between AF and 5GC for supporting application relocation without breaking upper layer session and service continuity'. It enhances the AF influence feature (TS 23.501, clause 5.6.7) by allowing the AF to confirm or reject DNAI selection decision made by the SMF through a response to notifications of UP path management events received from the SMF.

This solution assumes that UP path includes DNAI. UP path configuration then includes configuring N6 traffic routing at UPF toward the DNAI.
In AF influence, when the AF subscribes to receive notifications of UP path management events, the AF may optionally include an indication of 'AF response is to be expected' in the AF request. The indication implies that the AF will provide a response to the received notifications of UP path management events. The PCF provides the indication to the SMF as part of PCC rules generated according to the AF request and sent to the SMF.

According to the 'AF response is to be expected' indication in the PCC rules, the SMF waits for a response from the AF after sending to the AF a UP path management event notification that includes a selected DNAI. The UP path management event notification may include information of response receiver, e.g. IP address and port number of the SMF. While waiting, the SMF maintains the old UP path if the old UP path exists. The AF sends a responds to the SMF using a service provided by the SMF according to the response receiver information in the notification.

If the SMF sends the UP path management event notification to the AF via the NEF, the NEF maps the receiver information in the notification to its own information. In this case, the AF response will be sent to the NEF and the NEF forwards it to the SMF.

The AF response may be a positive response or a negative response, which respectively confirms or rejects the DNAI selection indicated in the SMF notification. In the case of positive response, the AF response may include updated N6 traffic routing information (e.g. port number) related to the selected DNAI. In the case of negative response, the AF response may indicate a list of other DNAIs not to be selected among the DNAIs specified in the AF request.

If the AF receives both early notification and late notification from the SMF, the AF may choose to respond only to the late notification if the response is a positive response, and only to the early notification if the response is a negative response.

The SMF takes proper actions according to the AF response. When the AF response is a positive response, the SMF can proceed with relevant steps (e.g. configuring new UP path or safely releasing the old UP path) in the current procedure. When the AF response is a negative one, the SMF keeps the old UP path being maintained and performs DNAI reselection; if no DNAI is currently available, the SMF may release the PDU session.
6.X.2
Procedures
Figure 6.x.2-1 illustrates the procedure of AF response to UP path management event notifications.
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Figure 6.x.2-1: AF response to UP path management event notifications
1.
A condition for an AF notification has been met as described above. The SMF maintains the old UP path if the old UP path exists.

2. 
In case of early notification requested by the AF, the SMF notifies the intended AF of the target DNAI of the PDU Session.

3.
The AF sends a response to the SMF. The response may be a positive response or a negative response, to the early notification in step 2.
4.
The SMF (re)configures the UP path, including enforcing the change of DNAI and/or addition, relocation, or removal of a UPF if the response in step 3 is a positive response. If updated N6 traffic routing information is provided by the AF in step 3, the SMF configures the PSA with the updated N6 traffic routing information.
5.
In case of late notification requested by the AF, the SMF notifies the AF of the selected target DNAI of the PDU Session.

6.
The AF sends a response to the SMF. The response may be positive response or a negative response, to the late notification in step 5.

7.
The SMF releases the old UP path if the old UP path exists, after receiving a positive AF response in step 6. If updated N6 traffic routing information is provided by the AF in step 6, the SMF configures the PSA in the new UP path with the updated N6 traffic routing information.
6.X.5
Impacts on Existing Nodes and Functionality
In the PCF:
-
Accept AF request that includes an indication of 'AF response is to be expected'.
-
Include the 'AF response is to be expected' indicator in the AF request in PCC rule generated according to the AF request.

In the SMF:

- 
Wait for a response from the AF after sending a UP path management event notification to the AF if the PCC rules include an indication of 'AF response is to be expected'.

-
Maintain old UP path while waiting and take proper actions according to the AF response: reselect DNAI, configure UP path, or release old UP path.
***** End of 1st Change *****
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