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Abstract of the contribution: This contribution progresses on the discussion around Key Issue #7: Network Slicing for eV2X Services. In particular, it examines the 5GS features necessary to support eV2X services analysed in TS 22.186 and it clarifies the need to investigate an additional issue.
1.
Introduction
TS 22.186 specifies service requirements to enhance 3GPP support for V2X scenarios in the 3GPP systems for EPS and 5GS. Requirements include support for both safety (e.g., automated driving, vehicle platooning etc.) and non-safety (e.g., mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update etc.) V2X scenarios. To support V2X scenarios, TS 22.186 defines five Categories of Requirements (CoR): General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving. Additionally, TS 22.186 defines the concept of Level of Automation (LoA), which reflects the functional aspects of the technology and affects the system performance requirements. Six LoAs are defined: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5). Finally, for each CoR and each LoA, service requirements are specified in terms of: Payload (Bytes), Transmission Rate (Message/Sec), Maximum end-to-end latency (ms), Reliability (%), Data Rate (Mbps) and Minimum required communication range (meters). 

Each eV2X service is characterized by a CoR, a LoA and a set of service requirements.
Up until Release 14, as specified in TS 23.285, the support of V2X relied on PC5 and LTE-Uu based communications, and on both unicast and MBMS transmission. QoS was handled via PPPP (on PC5) and via the definition of QCI3, QCI79 and QCI75 (on LTE-Uu). Such features are regarded as insufficient to support eV2X requirements as per TS 22.186.
To support eV2X services for any CoR, any LoA and any set of service requirements, a wide list of 5GS features would be required, including: 

· Vehicle to Network communication (e.g. Uu communication);

· Vehicle to Vehicle communication (e.g. PC5 communication);

· Vehicle to Infrastructure communication (e.g. Uu communication and local breakout);

· Multicast Broadcast communication;

· Massive Machine Type Communication;

· Ultra-Reliable and Low Latency communication;

· Group Communication

· Proximity Services

Some of the 5GS features listed above may have contradictory requirements with each other. Not all eV2X services would require all 5GS features listed above: different subsets of 5GS feature would be required according to the CoR, LoA and service requirements of the eV2X service.
For Release 15, TS 23.501 specifies three SSTs: eMBB, uRLLC and mIoT. Each SST identifies a group of network features optimized for certain group of services. For instances, uRLLC SST identifies a group of network features optimized for Ultra-Reliable and Low Latency communication. While mIoT SST identifies a group of network features optimized for Massive Machine Type communication. It is difficult to deploy a group of network features optimized for all eV2X services defined in TS22.186 at the same time. These considerations lead to the following observation.
Observation 1: To support all eV2X services defined in TS 22.186, a 5GS deployment may provide multiple groups of network features (i.e., SSTs) in parallel.

Addiotionally, according to the eV2X service description provided in TS 22.186, different eV2X services may require 5GS features supported by different group of network features (i.e., SSTs). This consideration leads to the following observation.
Observation 2: Different eV2X services defined in TS 22.186 may require simultaneously 5GS features in different groups of network features (i.e., SSTs).
It is proposed to capture the two observations clarifying and extending the description of Key Issue #7, and adding a related initial solution.
2.
Proposal
It is proposed to add the following changes to TR 23.786.
FIRST CHANGE

5.7
Key Issue #7: Network Slicing for eV2X Services
5.7.1
General description
For 5GS, the Network Slicing feature, introduced in Release 15, allows to deploy separate networks for dedicated purposes. Network slicing offers network deployment options, which can be exploited to support various eV2X services and scenarios. To make use of the 5G slicing framework for eV2X services, the following issues need to be studied:

-
Which features, supported by Rel-15 5GS features or requiring enhancements to the 5GS architecture (e.g., side-link communication, multicast-broadcast communication, group communication etc.), would be required to support eV2X services and would require or benefit from explicit network slicing support;

-
The relationship between the 5GS features required to support eV2X services and network slicing, including:

-
Whether new SST value(s) needs to be standardised, or if such features will be supported by existing SST values;

-
Which additional network features are supported by certain SST values;

-

-
Whether the existing slicing mechanism is sufficient to support the various eV2X services and scenarios (TS 22.261) or any enhancement/optimization are needed.
SECOND CHANGE

5.X
Key Issue #X: Slicing for eV2X features
5.X.1
General description
The 5GS features required to support eV2X services may include:
· Vehicle to Network communication (e.g., Uu communication);

· Vehicle to Vehicle communication (e.g., PC5 communication);

· Vehicle to Infrastructure communication (e.g., Uu communication and local breakout);

· Multicast Broadcast communication (e.g., Cooperative Driving in platooning use case, Info Sharing between UEs V2X and RSU in advanced driving use case);
· Massive Machine Type Communication (e.g., Info Exchange between UE V2X and sensors in extended sensor use case);

· Ultra-Reliable and Low Latency communication (e.g., Cooperative Collision Avoidance between UEs V2X in advanced driving use case, Info exchange UE V2X and V2X Server in remote driving use case);

· Group Communication(e.g., cooperative driving in platooning use case);

· Proximity Services (e.g., intersection Safety Info sharing between RSU and vehicles in advanced driving use case).

Different groups of 5GS features are supported by different SSTs.

Some network features can be covered by the current SSTs, e.g., 

· Vehicle to Network communication (e.g., Uu communication) has similar requirements as the use cases defined by current SSTs. E.g., Massive Machine Type Communication, Ultra-Reliable and Low Latency communication over Uu communication can be covered by the network features defined in mIoT, uRLLC slices. 

Some network features are not covered by the current SSTs, e.g.:
· Vehicle to Vehicle communication (e.g., PC5 communication), and Massive Machine Type Communication, Ultra-Reliable and Low Latency communication over PC5 communication. 

Some network features are not identified by SST at the moment, e.g.:
· Vehicle to Infrastructure communication (e.g., Uu communication and local breakout) can be distinguished with Vehicle to Network communication via LADN and DNAI. 

· No dedicated SST(s) are defined for the network features of Multicast Broadcast communication, Group Communication, Proximity Services 

Editor’s Note: The exhaustive list of network features is FFS. 

The definition of SST values to map to 5GS features or groups of 5GS features for the support of V2X is FFS
Slice support for V2X services need to consider the simultaneous connection to and switching between slices with existing SST(s) and slices with new SST(s).  

END OF CHANGES
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