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1
Introduction 
TS 23.786 specifies that 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. 
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. 

An Application Function (AF) may influence SMF routing decisions, UPF (re)selection and allow routing user traffic to a local access to a Data Network (identified by a DNAI).
The AF requests are sent to the PCF which transforms them into traffic steering policies. An AF request may contain information to identify the traffic to be routed (e.g. DNN, S-NSSAI and 5-tuple), information about the N6 traffic routing requirements and potential locations of applications towards which the traffic routing should apply (DNAIs). 

Edge computing enables services to be hosted close to the UE's access point of attachment, to achieve an efficient service delivery through reduced end-to-end latency and load on the transport network. UL CL (Uplink Classifier) is a functionality supported by an UPF that aims at diverting (locally) some traffic matching traffic filters provided by the SMF. SMF selects a UPF close to the UE and executes the traffic steering (e.g. using UL CL) from the UPF to the local Data Network. 
2
Discussion

The ability to steer traffic to a specific local DN depending on the DNN/S-NSSAI/etc. and the support for edge computing are defined in Rel-15 (TS 23.501) using UL CL. 
SMF uses traffic steering policies from the PCF to configure an UL CL to route traffic locally (i.e. to a local application server). 

Our observations about the usage of UL CL for the support of edge computing for V2X services are:

· Existing parameters used for traffic steering at the UL CL do not include V2X traffic specific identifiers (e.g. V2X_Layer2_IDs)

· UL CL currently looks at the destination IP address to decide whether to locally offload the packet. This may not be possible for V2X packets since they may be non-IP based packets
3
Proposal
It is proposed to adopt the following text in TR23.786

* * * * First Change * * * *
6.x Solution #x: Edge Computing for eV2X Services
6.x.1 Functional Description
This solution addresses the Key Issue #8 “Support of edge computing”.
Edge computing support for eV2X services requires a solution that enables non-IP based traffic steering at the UL CL. 
To meet this requirement, this solution proposes to transport an explicit offloading indication, from the UE to the UL CL. UL CL may be configured with the corresponding location of application where the traffic should be directed.
The transport of this offloading indication is handled by the PDCP stack on the UE and gNB and by the GTP stack on gNB and UL CL.
The UE determines if an UL packet should be offloaded based on provisioned information. In this case, the UE adds an explicit offloading indication into the packet (PDCP header) before sending it to gNB. gNB forwards the packet to the UPF/UL CL, with the offloading indication copied at the GTP-U header. UPF/UL CL locally offloads the packet if offloading indication is present. 
Configuration may be done on the UE to enable/disable the insertion of an explicit offloading indication and on the UL CL to configure the offloading destination.

Provisioning information on the UE may include a list of V2X services to be offloaded (e.g. list of V2X_Layer2_IDs, PSIDs or ITS-AIDs). Provisioning may be done by the V2X Application Server (over V1 interface) or by the V2X Control Function (over V3 interface). 
6.x.2 Procedures
The following figure shows a high-level view of the proposed solution using PDCP stack on the UE and gNB and GTP-U stack on gNB and UL CL.
Figure 6.x.2-1: High-level Procedure for Edge Computing for eV2X Services
[image: image1.emf]gNB

UE

UPF/UL CL

2. data 

(offloading indication 

in PDCP header)

4. data 

(offloading indication 

in GTP-U header)

5. Enforces offloading based on 

offloading indication and 

configured offloading 

destination

3. PDCP stack extracts offloading indication 

and sends it to upper layer, which forwards  

the indication to GTP-U stack

1. Provisioning: 

List of V2X L2 IDs, PSIDs 

and/or ITS-AIDs to be 

offloaded


1) V2X Application Server configures the V2X Application on the UE with V2X services that need to be offloaded or V2X Control Function provisions this information on the UE 
2) V2X Application on the device sends a packet. The V2X layer, based on provisioned information determines that this packet should be offloaded. This information is passed to the PDCP layer, with the packet. The PDCP stack on the UE adds an explicit offloading indication into the PDCP header before sending to packet 
3) PDCP stack on gNB extracts the explicit offloading indication and passes it to higher layer, which passes the offloading indication to GTP-U stack
4) GTP-U stack on gNB inserts the offloading indication into the packet (e.g. within GTP-U header) and sends the packet toward the UPF 
5) A UPF configured with UL CL capability uses the explicit offloading indication (e.g. in GTP-U header) to decide where the packet should be forwarded, e.g. local DN or Home DN 
6.x.3 Impacts on existing entities and interfaces

UE:
· PDCP stack adds an explicit offloading indication into the PDCP header of outgoing packets
· Provisioned with a list of V2X services to be offloaded
gNB:
· PDCP stack extracts an explicit offloading indication from UL packet and passes it to higher layer 
· Higher layer passes the offloading indication with the packet to the GTP stack 
· GTP stack adds the offloading indication to UL packets (e.g. within GTP-U header)
UPF/UL CL:
· UL CL functionality extracts the explicit offloading indication (e.g. from GTP-U header) and decides where the packet should be forwarded, e.g. local DN or Home DN
6.x.4 Topics for further study

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

TBD
* * * * End of Change * * * *
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