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Abstract of the contribution: This paper proposes a solution to key issue#8 in TR 23.786.
1. Discussion
We propose a solution to key issue#8 that was captured in TR 23.786 in the previous meeting as below.
	5.8
Key Issue #8: Support of edge computing
5.8.1
General description
Edge computing is considered one of the key technologies to support V2X services. The edge computing for V2X services can be characterized by edge computing system located at the edge of the mobile network to support collecting and processing of time critical information from vehicle UEs, pedestrian UEs and/or RSUs, and providing information to vehicle UEs, pedestrian UEs and/or RSUs.
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Figure 5.8.1-1: High level view of edge computing for V2X services
The ability to steer traffic to a specific local DN depending on the DNN/S-NSSAI/etc. and support for edge computing are already defined in Rel-15, e.g. in clause 5.6.7 'Application Function influence on traffic routing' and clause 5.13 'Support for Edge Computing' of TS 23.501 [7].
This key issue will study that the existing mechanisms specified in TS 23.501 [7] can be reused for V2X purposes and whether any enhancement is needed to support specific needs for V2X, e.g. local routing to/from V2X Application Server(s) in a local DN close to NG-RAN.


The proposed solution is based on TS 23.501 clause 5.6.7 'Application Function influence on traffic routing' and describes how the Application Function influence on traffic routing feature can be applied to support edge computing for V2X.
2. Proposal
The following changes are proposed in TR 23.786.
* * * * Start of 1st Change * * * * 

6.X
Solution #X: Application Function influence based edge computing for V2X
6.X.1
Functional Description

This solution corresponds to the Key Issue #8 "Support of edge computing".
The proposed solution is based on clause 5.6.7 'Application Function influence on traffic routing' of TS 23.501 [7] and describes how the Application Function (AF) influence on traffic routing feature can be applied to support edge computing for V2X.
According to clause 5.6.7 of TS 23.501 [7], an AF may send requests to influence SMF routing decisions for traffic of PDU Session and the AF requests may influence UPF (re)selection to allow routing user traffic via a local access in a Data Network identified by a DNAI (DN Access Identifier). Such AF requests for influencing SMF routing decisions may contain at least:
1)
Information to identify the traffic to be routed.
2)
Information about the N6 traffic routing requirements for traffic identified as defined in 1).
3)
Potential locations of applications towards which the traffic routing should apply.
4)
Information on the UE(s) whose traffic is to be routed.
-
Identities of individual UEs.
-
Groups of UEs identified by an External Group Identifier when the AF interacts via the NEF, or Internal-Group Identifier when the AF interacts directly with the PCF.
-
Any UE the request applies to any UE accessing the combination of DNN, S-NSSAI and DNAI(s).
5)
Indication of application relocation possibility.
6)
Temporal validity condition indicating when the traffic routing is to apply.
7)
Spatial validity condition on the UE(s) location indicating that the request applies only to the traffic of UE(s) located in the specified location.
8)
An AF transaction identifier referring to the AF request.
To route V2X messages or any traffic for V2X purposes to/from V2X Application Server(s) in a local DN close to NG-RAN, AF (i.e. V2X Application Server) operated by e.g. operators, OEMs, road authorities, can use the Application Function influence on traffic routing feature.
6.X.2
Procedures

Figure 6.X.2-1 shows a high-level procedure regarding an edge computing scenario to route V2X messages of any V2X UE located in a certain location (e.g. intersection area) to/from a V2X Application Server in a local DN. This procedure is not exhaustive to just show how the Application Function influence on traffic routing feature can achieve the support of edge computing for V2X.
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Figure 6.X.2-1: High-level procedure for AF influence based edge computing for V2X
1.
An AF sends an AF request containing the following information to a NEF.
-
An AF transaction identifier referring to the AF request.

-
Spatial validity condition indicating the certain location, e.g. a list of geographic zone identifier(s).
-
Information on the target UE set to any UE accessing the combination of DNN, S-NSSAI and DNAI related to V2X. For example, DNN is for V2X Services, S-NSSAI is comprised of an SST with a standardized SST value for V2X Services and DNAI represents an identifier of a user plane access to a local DN where the V2X Application Server is deployed.
-
Information on the traffic to be routed including DNN and S-NSSAI related to V2X.
-
Information about the N6 traffic routing requirements including in the form of a list of DNAIs and associated N6 traffic routing information.
2.
The NEF sends the AF request to PCF(s) related to the PDU Session for UE(s) corresponding to the AF request. Regarding spatial validity condition, the NEF maps the information from the AF to areas of validity based on pre-configuration and provides the areas of validity to the PCF(s).
3.
The PCF received the AF request identifies which traffic in the PDU Session of the UE is corresponding to the AF request. Regarding the spatial validity condition, the PCF subscribes to the SMF to receive notifications about change of UE location in an area of interest. Therefore, the PCF can be notified by the SMF about UE location in or out of the subscribed area of interest.
4.
When the PCF is notified that the UE entered the area of interest, the PCF provides to the SMF the PCC rules generated based on the AF request by triggering a PDU Session modification.
5.
When the PCC rules are activated, the SMF may, based on local policies, take the information in the PCC rules into account to (re)select UPF(s) for PDU Sessions, or activate mechanisms for traffic multi-homing or enforcement of an UL Classifier (UL CL).

As a result, the traffic corresponding to the AF request for the UE located in the area of validity can be locally routed to/from the V2X Application Server relevant to the area.
6.
When the PCF is notified the UE left the area of interest, the PCF provides to the SMF updated PCC rules by triggering a PDU Session modification.
7.
The SMF may take appropriate actions to reconfigure the User Plane of the PDU Session.

As a result, the traffic corresponding to the AF request for the UE left the area of validity is not routed to/from the V2X Application Server relevant to the area anymore.
The AF that sends the AF request for AF influence based edge computing for V2X and the V2X Application Server that the traffic is routed to/from can be same or different.
6.X.3
Impact on existing entities and interfaces
No additional impact compared to impact on existing entities and interfaces described in TS 23.501 [7].
6.X.4
Topics for further study

Editor's note: Topics for FFS will be collected for this particular functionality.
6.X.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * * 
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2. NEF sends the AF request to PCF(s). 


3. PCF identifies the target of the AF request and subscribes to SMF about change of UE location in an area of interest. 



