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1. Introduction
This paper provides a solution on Key issue 3 – V2X application support for network slicing. This solution provides a mechanism to allow the VAE server to perform slice re-mapping for a V2X application and the involved UEs, as triggered by a change of the application requirements.
2. Reason for Change
In TR 23.764, KI #3 discusses the impact of slicing on V2XAPP functional model.
5.3
Key issue 3 – V2X application support for network slicing
Network slicing is a set of technologies to support network service differentiation and meet the diversified requirements from tenants like vertical industries as specified in clause 5.15 of 3GPP TS 23.501 [11]. Network slice is a logical network that provides specific network capabilities and network characteristics. The application support for slices is a standardized feature in 3GPP 5GS and mainly involves the interaction between the 5GS (e.g. slice management system) and the 3rd party (tenants) for the pre-commissioning, operation and management of the slice end-to-end as specified in 3GPP TS 28.530 [14].

In V2X use cases as defined in 3GPP TS 22.186 [3], both safety and non-safety communications need to be supported with diverse and conflicting KPIs (latency, reliability, throughput). A V2X service provider may use one or more network slices for V2X to bundle one or more V2X services to support multiple KPI and QoS requirements. 

Further study is required to determine how to abstract the required network slice information to the V2X application to:

-
efficiently support multi-PLMN and cross-slice coordination for roaming and non-roaming use cases.

-
enable the application layer to provide/adjust the V2X application requirements based on slice conditions and availability.
-
enable application layer to provide efficient utilization of network resources across V2X services and slices.
In TS 23.501, 4 standardized slice types have been introduced: SSTs for V2X, eMBB, MIoT, URLLC. A V2X service may be handled by a V2X slice type, but also this could be handled by any other standardized slice types, due to the diverse performance requirements for different safety and efficiency related applications, and also the availability of the slices in a certain geographical area. 

V2X applications may require different end-to-end configurations which may be based on different service profiles. The different service profiles may be handled by different network slices for optimizing the quality of experience for the V2X users while using 5GS to access the services. Some examples for requiring different service requirements or profiles for the same V2X application can be the following:

· One example is the different level of automation (LoA) of the vehicle. In TS 22.186, 6 LoAs are defined from manual driving (0) to fully automated (5) level.  For the combination of each V2X service and each degree of LoA, requirements are specified in terms of Payload (Bytes), Transmission rate (Message/Sec), Maximum end-to-end latency (ms), Reliability (%), Data rate (Mbps), Minimum required communication range (meters). V2X scenarios are delay and reliability critical while the rate (and thus the resource) requirement may vary, since they may support different payloads (from 300 B to 12000 B) under the strict delay requirement. In such example, the use of different slice mapping for the application may be necessary to adapt to the application QoS requirements, e.g. as captured by the LoA change.
· Another example is that an application may provide multiple services, e.g. Advanced Driving application may include: Cooperative collision avoidance between UEs supporting V2X applications, Emergency trajectory alignment between UEs supporting V2X application, Cooperative lane change between UEs supporting V2X applications. These services may have different network requirements; and the use of slicing may make the required adaptations of one e2e configuration to another more efficient and flexible.
· One further example is regarding the QoE targets which need to be changed (upgraded/downgraded) based on the application requirement at the vehicle. One example is when higher resolution of the video streaming session is needed (e.g. in see-through driving and remote driving use cases). Such application requirement may trigger a slice re-selection e.g. from V2X slice to eMBB slice, to ensure meeting the high data rate requirement corresponding to the new video encoding level.
For the above scenarios, the application to service profile mapping may need to change dynamically (based on application trigger), hence the end-to-end service requirements may need to change drastically and this will impact the network requirements. 

To alleviate this, this paper proposes to enhance the VAE layer capabilities to perform application to slice (re)-mapping based on vertical requirements,and in particular to enable VAE-S to do the translation of a service profile for an application to a network slice. This proposed approach has minimum impact to network architecture (since it provides the new slice mapping to the VAE-C via application layer signaling, and gives the freedom at the service providers’ domain to influence the application to slice mapping (and in-directly the mapping of all UEs within the application to different slice). 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v1.0.0.
* * * Change * * * *

7.x
Solution #x: Application-triggered slice re-mapping for V2X applications 
7.x.1
Solution description

This solution provides a mechanism for enabling the VAE-S to translate the adaptation of the service requirements / profile, as triggered by the VASS or VASC, to a network slice re-mapping.  

7.x.1.1
General
This solution provides a mechanism to allow the VAE server to perform slice re-mapping for a V2X application and the involved UEs, as triggered by a change of the application requirements. This mechanism assumes that the GST parameters and the per UE slice subsriptions (running the V2X application) are known at the VAE-S by OAM (according to TS 28.533 slice management information can be exposed to 3rd party via EGMF). 

The trigger for the mapping is the VASS (or VASC) request to VAE-S for a new service profile (e.g. URLLC, eMBB, MIoT) for the V2X application. This may be due to a request of a different LoA level, UEs moving to an area where current service requirements need to be change, improvement of QoE, different V2X application to service mapping etc. The, VAE-S determines a V2X application to slice mapping, based on the requested service profile, the slice capabilities, the UE subscriptions and the GST parameters (these are assumed to be available at the by OAM). The VAE-S sends to all the VAE-Cs running the application, about the (re-)mapping required to a different slice. 
7.x.1.2
Procedure

Pre-condition 1: The service provider has requested the network to instantiate slice#1 and slice#2. The slice instantiation is performed at the OAM and it is out of SA6 scope. In this step, it is assumed that the list of V2X UE subscriptions per slice are sent to VAE-S at this point. Slice information, such as GST parameters are also sent to the VAE server by the OAM (by consuming Management APIs via EGMF, as in TS 28.533).
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Figure 7.x.1.2-1: V2X application to slice mapping by VAE layer
1. The VASS sends to VAE-S an application request for managing the V2X app #A to slice mapping, including the service requirements / profile for the application.

2.  VAE-S determines the mapping of app#A to slice #1. This mapping is based on the service profile/parameters, the per UE slice subscriptions (for all UEs running app#A), slice capabilities and availability and the GST parameters.

3. VAE-S establishes a VAE session with the VAE-C.

4. UE registers with the network and URSP rules are configured to the UE by the PCF (based on TS 23.501, 23.503). In particular, separate URSP rules would be needed for each subscribed S-NSSAI, where the Rule Precedence will define the URSP rule priorities (URSP Rule 1 for slice #1 (S-NSSAI #X) > URSP Rule 2 for slice #2 (S-NSSAI #Y) to help associating the application with the slice. 

5. A trigger event is captured at the application layer. Two options are possible:

· 5a. Option 1: VASC/ VAE-C of the V2X-UE needs to adapt the app#A to service profile mapping, e.g. due to change of LoA, QoE adaptation, UE mobility. VAE-C sends a service profile trigger event report for requesting the adaptation of the service requirements to VAE-S

· 5b. Option 2: VAE-S receives from the VASS a request to adapt the application requirements. This request can comprise the change of LoA, change of service profile/requirements mapped to app#A
6. VAE-S determines the re-mapping of app#A to slice #2. This mapping is based on the updated application requirements (as of step 5a/5b), the per UE slice subscriptions (for all UEs running app#A), slice capabilities and availability and the GST parameters.
7. VAE-S sends the updated app to slice mapping to the VAE-C of the UEs running app#A. Based on this, the UE triggers a new PDU session establishment (and the termination of the current PDU session) to re-map to slice #2. 

More specifically, the application of the UE sends an updated URSP rule precedence to the NAS layer of the UE (URSP rule 2 > URSP rule 1). This triggers the termination of the PDU session and the new PDU session establishment with the updated URSP policy (URSP rule 2), where Slice #2 is supported. 
7.x.2
Solution evaluation

This solution provides an application to slice re-mapping via the VAE layer, to deal with scenarios when the application-to-service requirements change. With this solution the VASS/VASC are still un-aware of the slicing aspects and the impact on the network is kept minimum, since the re-mapping is sent via the VAE layer. Alternative solutions would require that VAE layer interacts with PCF / UDM to request the update of URSP rules, which is something not supported by SA2 (and will require more signaling and complexity at the network side).
* * * End of Change * * * *
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