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Abstract of the contribution: This contribution addresses the first aspect of the proposed Key Issue on eV2X QoS Support over Uu interface (i.e., investigate whether or not the current 5G QoS characteristics defined in TS 23.501 are sufficient to represent the eV2X QoS profiles).

1. Discussion
The key issue on QoS Support for eV2X over Uu interface includes two sub-key issues:

-
Investigating if the 5G QoS Characteristics defined in TS 23.501 [7] clause 5.7.4 (i.e., Resource Type, Priority Level, Packet Delay Budget, Packet Error Rate, Default Maximum Data Burst Volume, Default Averaging Window) are sufficient to represent the QoS profiles required by V2X services, or if additional QoS Characteristics need to be defined;

-
Investigating if the standardised 5QI values defined in TS 23.501 [7] clause 5.7.4 are sufficient to support all CoRs and LoAs defined in TS 22.186 [4], or if additional standardised 5QI values need to be defined.

This paper focuses on the first sub-issue, referring to Network-based communication (via gNB) and not to Direct communication (sidelink).

eV2X is a distinctive family of services which may cover ultra-reliable and low latency scenarios, while at the same time it may require high data rates. SA1 in TS 22.186 specified service requirements to enhance 3GPP support for V2X scenarios in the 3GPP systems. Requirements include support for both safety and non-safety V2X scenarios:

-
Safety-related V2X scenarios: e.g. automated driving, vehicle platooning, etc.; 

-
Non-safety-related V2X scenarios: e.g., mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update etc. 

Notably, Categories of Requirements (CoR) are defined to support eV2X scenarios. Five CoRs are defined: General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving.

Additionally, the concept of Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements. The defined LoAs are: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5).

Observation 1: The 3GPP system should provide the performance expected for all CoR and LoA.

According to the TS 22.186, for each CoR and each LoA, performance 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). 

The above requirements are covered by the 5G QoS characteristics associated with 5QI (3GPP TS 23.501). The Payload can be linked to the Maximum Data Burst Volume (which can be defined to be equal to the maximum required payload for the CoR & LoA+ protocol overhead), the Maximum end-to-end latency (ms) is similar to the Packet Delay Budget (PDB), while the Reliability is calculated by using jointly the PDB and the Packet Error Rate (PER). Precisely, (see TS 22.186) reliability (%) is defined as the success probability of transmitting X byte within a certain delay, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface. The Data Rate is equal to the guaranteed flow bit rate (GBR QoS Flows) or the non-guaranteed bit rate (non-GBR). The Transmission rate and the Minimum required communication range are not considered as QoS characteristics..

Observation 2: The existing QoS characteristics associated with 5QI are sufficient to address the eV2X performance requirements, as per 23.501, i.e. no extra attribute is needed.

Further investigation is needed in order to understand if the currently standardized 5QI values are sufficient to address the eV2X QoS requirements.
2. Proposal
It is proposed to add the following changes to TR23.786.
FIRST CHANGE

6.X
Solution #X: QoS Support for eV2X over Uu interface
6.X.1
Functional Description
6.x.1.0
General description
This solution addresses Key Issue #3 (QoS Support for eV2X over Uu interface) and it is twofold. In its first part, it is addressed if any new QoS characteristics for Uu interface are needed, while in the second part it is addressed if new standardized 5QI values are needed.
6.x.1.1
Necessary QoS Characteristics for Uu Interface 

eV2X is a distinctive family of services which may cover ultra-reliable and low latency scenarios, while at the same time it may require high data rates. TS 22.186 [4] specifies service requirements to enhance 3GPP support for V2X scenarios in the 3GPP systems. Requirements include support for both safety and non-safety V2X scenarios:

-
Safety-related V2X scenarios: e.g. automated driving, vehicle platooning, etc.; 

-
Non-safety-related V2X scenarios: e.g., mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update etc. 

Notably, Categories of Requirements (CoR) are defined to support eV2X scenarios. Five CoRs are defined: General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving.

Additionally, the concept of Level of Automation (LoA) is defined, which reflects the functional aspects of the technology and affects the system performance requirements. The defined LoAs are: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5).

According to the TS 22.186, for each CoR and each LoA, performance 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).

The above requirements are covered by the 5G QoS characteristics associated with 5QI (3GPP TS 23.501, [7]). 

-
The Payload can be linked to the Maximum Data Burst Volume (which can be defined to be equal to the maximum required payload for the CoR & LoA+ protocol overhead), 

-
the Maximum end-to-end latency (ms) is similar to the Packet Delay Budget (PDB), while the Reliability is calculated by using jointly the PDB and the Packet Error Rate (PER). Precisely, reliability (%) is defined as the success probability of transmitting X byte within a certain delay, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface. 

-
The Data Rate is equal to the guaranteed flow bit rate (GBR QoS Flows) or the non-guaranteed bit rate (non-GBR). The Minimum required communication range is not considered as QoS characteristics.

Editor’s Note: The Maximum Data Burst Volume and the Packet Delay Budget, can be used to estimate if transmission rate requirement can be supported by the 5QI. However, high transmission rate in correlation with high payload may impact QoS; hence the study on the relation of transmission rate to QoS attributes is FFS.
Consequently, referring to V2X communication over Uu, no new QoS characteristics on top of those already defines in TS 23.501 [7] are necessary.

6.x.1.2
Necessary 5QI values

Editor’s Note: Further analysis is needed in order to understand whether new standardized 5QI values are needed to cover the eV2X QoS requirements.
END OF CHANGES
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