

SA WG2 Temporary Document
Page 2

3GPP TSG SA WG2 Meeting #153-e	S2-2208979
E-meeting, 2022‑10-10 - 2022‑10-17	(revision of S2-220xxxx)

Source:	Apple, Ericsson
Title:	KI#6, Sol#47: Update for AF influenced traffic switching guidance 
Document for:	Approval
Agenda Item:	9.11
Work Item / Release:	FS_EDGE_Ph2 / Rel-18
Abstract: An update of Sol#47 to enable AF influence of traffic switching guidance information for non-MNO managed edge services. 	
1. Discussion
[bookmark: _Toc519004414]This contribution aims to update the Sol#47 to KI#6 “Avoiding UE to switch away from EC PDU Session”. Solution #47 relies on the fact that is aware of whether the PDU Session uses a PSA UPF in local site and the SMF can send edge-anchored" indication to the UE that indicates that the PDU Session uses a PSA UPF that is in a local site and also a "5GC-preference" indication that indicates that the network prefers to keep the traffic in the 5GC, or a "3GPP-access-preference" indication that indicates that the network prefers to keep the traffic on the 3GPP access. 
There are different edge deployments, and this approach works well for some of them. For example, if the application requiring edge computing is offered as an MNO managed service, an access to the server outside of PDU Session is not be possible. SMF may be aware of this configuration and can provide the above-mentioned indications whenever edge connectivity is provided to the UE. 
However, there may be applications (non-MNO managed services) that make use of the edge hosting environments of the MNO but can also be accessed over other networks. In such cases, the SMF may not be aware of the best connectivity option for the UE. The Application Function which has the overview of both connectivity options can help the 5GC with this information. The AF can indicate whether the SDF may be provided with traffic switching guidance indications through NEF TrafficInfluence API. The PCF can provide this as SM policy to the SMF. SMF, on detection of the identified traffic decide whether to send the traffic switching guidance indications to the UE. If the UE has an alternate connectivity which           
It is proposed to update the solution #47 with this additional aspect to make the solution applicable also for non-MNO managed services. 

[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc113169819] 6.47	Solution 47 (KI#6): Avoiding Switch Away Based on an SMF Indication
[bookmark: _Toc113169820]6.47.1	Description
[bookmark: _Toc113169821]6.47.1.1	General
This solution addresses Key Issue #6 for the cases where the Distributed Anchor Point, Session Breakout, and Multiple PDU Session connectivity models are used.
The premise of the solution is that the SMF is aware of whether the PDU Session uses a PSA UPF in local site and the SMF can send an "edge-anchored" indication to the UE that indicates that the PDU Session uses a PSA UPF that is in a local site and also a "5GC-preference" indication that indicates that the network prefers to keep the traffic in the 5GC, or a "3GPP-access-preference" indication that indicates that the network prefers to keep the traffic on the 3GPP access. The indications may be coupled with descriptors of the impacted traffic. The UE can use the "edge-anchored" indication to notify any subscribed consumer (e.g. an application) mapped into the PDU Session about the local PSA. Also, when non-integrated connectivity becomes available for the UE, the UE can use the "5GC-preference" indication from the SMF to help determine whether to use the non-integrated connectivity for the traffic that is currently associated with a PSA UPF in a local site.
NOTE:	The user preferences that are associated with the UE should be taken into account and how this is done is not specified. For example, the user preferences may indicate that all traffic should use non-integrated connectivity when it is available. In such a scenario, this indications from the SMF would be ignored.
[bookmark: _Toc113169822]6.47.1.2	Procedure
In the case when the network provides connectivity to the edge for all or part of the traffic for a given PDU Session, the SMF may include an "edge-anchored" and "5GC-preference" or "3GPP-access-preference" indications in the ePCO of the PDU Session Establishment Accept message or PDU Session Modification Command. The "edge-anchored" indication indicates to the UE that the that the PDU Session has a local PSA UPF. The "5GC-preference" indication indicates that the 5GC prefers that the traffic stays within the 5GC (e.g. because the services are only available via the 5GC). The "3GPP-access-preference" indication indicates that the network prefers to keep the traffic on the 3GPP access.
The trigger for the SMF providing connectivity to the edge and sending the "edge-anchored" and/or "5GC-preference" indication or "3GPP-access-preference" indication in the ePCO may be:
-	A PDU Session Establishment request arriving from the UE through the AMF in a Nsmf_PDUSession_CreateSMContext request message, where the SMF decides to provide connectivity to the edge for all or part of this PDU Session. The indications in the ePCO are sent by the SMF in the PDU Session Establishment Accept message.
-	An EAS discovery message from the UE that is triggering in the SMF (via from EASDF) a selection of a local PSA. The indications in the ePCO are sent by the SMF in a PDU Session Modification Command message.
-	An AF traffic influence request via the NEF and PCF that is targeting connectivity to the edge for some traffic within an existing PDU Session (conveyed via a Npcf_SMPolicyControl_UpdateNotify message from the PCF). The indications in the ePCO message are sent by the SMF in a PDU Session Modification Command.
Once the PDU Session is established, if the SMF (re)selects a PSA UPF for the PDU Session and there is no longer any local PSA UPF for the PDU Session, then the SMF may send a PDU Session Modification Command to indicate in the ePCO that the PDU Session should no longer be considered "edge-anchored".
Once the PDU Session is established, if none of the PSA UPF(s) are deployed in a local site and the SMF (re)selects a PSA UPF for the PDU Session and the new PSA UPF is deployed in a local site, then the SMF may send a PDU Session Modification Command to the UE and indicate in the ePCO that the PDU Session should now be considered "edge-anchored". The SMF may also send the "5GC-preference" indication if there is a preference to keep the traffic within the 5GC. Alternatively, the SMF may also send "3GPP-access-preference" indication if there is a preference to keep the traffic on the 3GPP access.
The UE may use the "edge-anchored" indication to notify any subscribed consumer (e.g. an application) mapped into the PDU Session about the local PSA. The consumer (application) could use this information to perform actions to maintain proper connectivity to edge computing resources, such as keeping the 3GPP access active, monitoring non-3GPP access performance and taking traffic routing decisions.
When the SMF has information about the impacted traffic or applications, e.g. it has configured a branching point UPF or an uplink classifier UPF for the PDU Session such that only some traffic is routed towards a PSA UPF in a local site, then the "edge-anchored" and "5GC-preference" or "3GPP-access-preference" indications may be sent to the UE in the ePCO with the Flow Descriptor(s) (e.g. Packet Filters derived from the PDR(s) that were sent to the branching point UPF or uplink classifier UPF to be used to detect which traffic should be forwarded to the local site. The UE may use the Flow Descriptor(s) to determine which traffic from the PDU Session is associated with a PSA that is in a local site and may use this to notify the specific applications.
In some cases, AF may become aware of the alternate connectivity options for a UE and determines that a connectivity through 5GS is optimal. AF may request 5GS to provide the traffic guidance to the UE through a policy control update procedure. The SMF may decide to send the "edge-anchored" and "5GC-preference" or "3GPP-access-preference" indication once the traffic corresponding to the SDF is detected based on this policy setting requested by the AF. If the AF determines that an alternate connectivity is better, it may request 5GS to stop providing traffic switching guidance to the UE. 
When connectivity outside of 5GC becomes available for the UE, the UE may use the "5GC-preference" or "3GPP-access-preference" indication and any associated Flow Descriptor(s) to decide if the traffic that is currently associated with a PDU Session should be transferred to connectivity outside of 5GC.
NOTE 1:	How the "edge anchored" and "5GC-preference" or "3GPP-access-preference" indications interact with user preferences to influence the UE's decision to use connectivity outside of 5GC is out of scope.
NOTE 2:	The SMF does not send an "edge-anchored" indication every time there is branching point UPF or an uplink classifier UPF for the PDU Session; the SMF only sends the "edge-anchored" indication when the branching point UPF or uplink classifier UPF is being used to access edge computing services. The SMF knows based on configuration (e.g. per DNAI) whether a branching point UPF or an uplink classifier UPF is being used to access edge computing services.
[bookmark: _Toc113169823]6.47.2	Impacts on services, entities and interfaces
SMF:
-	sends the "edge-anchored" and "5GC-preference" or "3GPP-access-preference" indications and associated Flow Descriptor(s) in the ePCO of the PDU Session Establishment Accept and PDU Session Modification Command messages.
UE:
· receives the "edge-anchored" and "5GC-preference" or "3GPP-access-preference" indications and associated Flow Descriptor(s) in the ePCO of the PDU Session Establishment Accept and PDU Session Modification Command messages and provides functionality to notify relevant applications to consider avoiding connectivity to non-integrated access.

PCF: 
· evaluates and provides to SMF the policy configured by the AF to generate traffic switching guidance indications.
NEF: 	
   -   provides interface to an AF to update the policy for edge traffic switching.
* * * * End of changes * * * *
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