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Abstract of the contribution: This contribution proposes a new parameter and procedure on AF influence traffic routing to support session and service continuity of edge computing on 5GC. 
1. Discussion
This contribution proposes a new solution for key issue #8, support of edge computing. More specifically, the proposed solution addresses the session and service continuity according to the UE’s mobility. 
Current 5GS system introduced a few of new features related with edge computing support such as AF influence traffic routing and Service and Session Continuity (SSC). These features working as designed to provide session and service continuity when UE moves inside a specific region not triggering UPF re-allocation and edge computing migration at the same time. However, if UPF reallocation and edge computing migration happen at the same, the session and service continuity is not guaranteed due to the 1) UE’s IP change, and 2) not perfect synchronization between edge computing and 5GC procedures. 


When a vehicle moves from Area 1 to area 2, it faces several procedures to support service and session continuity 1) RAN handover, 2) UPF re-allocation, and 3) edge computing migration. 5GS may trigger RAN handover and UPF re-allocation, even though, the new edge computing node is not ready to deliver service for the UE. Therefore, it is necessary to coordinate 5GS’s UPF re-allocation to align with the edge computing node migration. However, the migration and reconfiguration of edge computing are out of scope of 3GPP, but, it is clear that 5GC need to have a mechanism to coordinate edge computing migration and UPF reallocation at the same time.  
This solution proposes to use a new parameter to support session and service continuity in this end to end manner by adding a new parameter, reconfiguration time that notifies the amount of time to edge computing migration and reconfiguration procedure from AF. The reconfiguration time is an estimated time to complete 1) edge computing migration time including UE context, VM image, or service context from the old edge computing node to the new edge computing node, 2) reconfiguration time including the amount of time to reconfigure edge computing infrastructure or transport network entities (DNS, gateway, or proxy server). It may different according to the implementation, but, it requires at least a few seconds to a new minutes. By AF notifying the amount of time, 5GC can coordinate the UPF reallocation in secure manner without loss of data packets and sessions. 
2.	Proposal
The following changes are proposed to be applied to TR 23.786. This contribution proposes solutions for Key Issue #8: support of edge computing. 
* * * * First Change * * * * (All new text)
[bookmark: _Toc513187032][bookmark: _Toc484168145][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Toc463016657]6.X	Solution #X: Application Function influence traffic routing for session and service continuity of edge computing 
[bookmark: _Toc513187033]6.X.1	Functional Description
6.X.1.1	General Description
This solution corresponds to the Key Issue #8 "Support of edge computing", and specifically, the session and service continuity for edge computing support. 
Figure 6.X.1.1-1 shows the 5GS and edge computing procedures according to the UE’s mobility including RAN handover, UPF re-allocation, and edge computing migration. To provide session and service continuity, it is necessary to coordinate these procedure at the same time. RAN handover and UPF re-allocation procedures are under 3GPP governance. However, the procedure of edge computing migration is out of 3GPP scope. This solution propose to introduce a new parameter to notify the amount of time to complete edge computing migration to coordinate UPF re-allocation procedure. 

. 
Figure 6.X.1.1-1: The triggered procedures according to the vehicle mobility

6.X.1.2	AF influence traffic routing for session and service continuity
The proposed solution is based on clause 5.6.7 'Application Function influence on traffic routing' of TS 23.501 [7], and introduce a new parameter on the Application Function (AF) influence on traffic routing request to coordinate UPF re-allocation of 5GC and service migration of edge computing. 
According to clause 5.6.7 of TS 23.501 [7], an AF may send AF influence on traffic routing request to SMF for traffic routing decision such as UPF (re)selection, user traffic steering to local access network. Table 6.X.1.2-1 shows the parameters of AF influence traffic routing request from TS 23.501 [7] including a new parameter reconfiguration time. The reconfiguration time refers the amount of time for edge computing migration and reconfiguration time. This parameter can be used for coordinating UPF re-allocation by considering edge computing’s migration procedures at the same time. The SMF which coordinates UPF re-allocation will trigger PDU session establishment and/or release after edge computing migration and reconfiguration is done. 

Table 6.X.1.2-1: Information element contained in AF request
	Information Name
	Applicable for PCF or NEF
	Applicable for NEF only
	Category

	Traffic Description
	Defines the target traffic to be influenced, represented by the combination of DNN and optionally S-NSSAI, and application identifier or traffic filtering information. 
	The target traffic can be represented by AF-Service-Identifier, instead of combination of DNN and optionally S-NSSAI. 
	Mandatory

	Potential Locations of Applications
	Indicates potential locations of applications, represented by a list of DNAI(s).
	The potential locations of applications can be represented by AF-Service-Identifier.
	Conditional
(NOTE 1)

	Target UE Identifier(s)
	Indicates the UE(s) that the request is targeting, i.e. an individual UE, a group of UE represented by Internal Group Identifier, or any UE accessing the combination of DNN, S-NSSAI and DNAI(s).
	GPSI can be applied to identify the individual UE, or External Group Identifier can be applied to identify a group of UE.
	Mandatory

	Spatial Validity Condition
	Indicates that the request applies only to the traffic of UE(s) located in the specified location, represented by areas of validity.
	The specified location can be represented by a list of geographic zone identifier(s). 
	Optional

	AF transaction identifier
	The AF transaction identifier refers to the AF request.
	N/A
	Mandatory

	Traffic Routing requirements
	N6 traffic routing information corresponding to each DNAI.
	N/A
	Optional

	Application Relocation Possibility
	Indicates whether an application can be relocated once a location of the application is selected by the 5GC.
	N/A
	Optional

	Temporal Validity Condition
	Time interval(s) or duration(s).
	N/A
	Optional

	Notification Type
	Indicates whether the type of AF subscription to notification is for early notification and/or for late notification.
	N/A
	Optional

	Reconfiguration time
	Indicate the amount of time required to migrate and reconfigure service when UPF re-allocation happened. 
	N/A
	Optional



[bookmark: _Toc513187034]6.X.2	Procedures 
Figure 6.X.2-1 shows the procedure for UPF re-allocation procedure to support session and service continuity on 5GC and edge computing at the same time. 


0. The AF sends AF influence on traffic routing request to the SMF, and SMF apply the request on traffic routing decision. Also, the AF subscribe UE’s location report via NEF_EventExposure. 
1. The SMF decide to re-allocate UPF according to 5GC local policies and AF influence on traffic routing request.
2. (Optional) The SMF sends early notification of UPF re-allocation to the AF. The AF may provision/trigger edge computing migration process to support service and session continuity. 
3. The SMF wait a certain amount of time according to the reconfiguration time contained in the AF influence on traffic routing request during the edge computing migration procedure. 
NOTE 1: The waiting mechanism can be differ according to the SSC mode. In case of SSC mode 2, the SMF should wait before the PDU session release procedure. For SSC mode 3, the SMF may apply the wait time before new PDU session establishment or before release the old PDU session. 
4. The SMF trigger PDU session establishment and release procedure according to TS 23.502 [9] Clause 4.3.5. 
5. (Optional) The SMF late early notification of UPF re-allocation to the AF. 

[bookmark: _Toc513187035]6.X.3	Impact on existing entities and interfaces
AF needs to send AF influence traffic routing including the reconfiguration time of edge computing nodes. 
SMF needs to implement UPF re-allocation mechanism by considering the reconfiguration time.

[bookmark: _Toc513187036]6.X.4	Topics for further study
Editor's note:	This clause describes topics for further study.
[bookmark: _Toc513187037]6.X.5	Conclusions
Editor's note:	This clause provides conclusions of the solution.

* * * * End of change * * * *
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