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Abstract: In this contribution, we propose to describe a use case for changing driving-mode, which guarantees nontrivially robustness of vehicle driving. Here, the driving-mode includes autonomous driving, convoy, and platooning.
1. Introduction

In eV2X services, the driving-modes such as autonomous driving, convoy, and platooning are expected to be supported. However, each driving-mode has its own limitations on nontrivial traffic scenarios, which results in non-negligible traffic accidents. In this proposal, we propose to describe a use case for changing driving-mode, which guarantees nontrivially robustness of vehicle driving
2. Proposal

We propose a text proposal, which is described in the below.
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-------------------------------- Start of Change (1st revision) ------------------------------

5.x
Changing Driving-Mode
5.x.1 Description

According to a vehicle cooperation level, driving-mode can be classified generally into three classes [1]. One is autonomous driving. Another is convoy. The other is platooning. In spite of each driving-mode’s own advantage, however, there exist nontrival traffic scenarios which can result in traffic accidents when the present activated driving-mode is not switched into the other driving-mode. Here, changing driving-mode is activated by the following process.

1. The designated vehicle transmits a kind of request message regarding changing driving-mode.

2. Each vehicle in a group sends a kind of response message corresponding the driving-mode change request.
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Figure 1. Example: Required V2V communications for changing driving-mode.
Figure 1 depicts one example as a required V2V communications.
5.x.1.1 Pre-conditions

1. Vehicles A, B, and C support driving-modes such as autonomous driving, convoy, and platooning.

2. Vehicles D and E do not support eV2X services.

2. Vehicles A, B, and C supports eV2X services.

3. Vehicles A, B, and C are in a platooning group, where the vehicle A is the platoon leader. 

4. A platoon leader (vehicle A) in the 2nd lane confronts an obstacle unexpectedly.

5. Behind the platooning group, a non-eV2X enabled vehicle D is followed.

6. A vehicle E is in the 1st lane, where the vehicle E and the platooning group is in the proximity.
7. The platooning group wants to avoid the unexpected obstacle in a safe way.
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Figure 2. A scenario describing limitation of vehicle platooning
5.x.1.2
Service Flows

1. A platooning leader (vehicle A) detects an obstacle, and perceives the vehicle E which is in the proximity to the platooning group.

2. The platooning leader determines which driving-mode is appropriate to be safe. (Here, we assume that individual autonomous driving is corresponding appropriate candidate for changing driving-mode.)

3. Vehicles B and C are instructed to change the present driving-mode (platooning) from the vehicle A.

4. Vehicles A, B, and C come to be in an autonomous driving-mode after sending a kind of response message regarding changing driving-mode.
5.x.1.3
Post-conditions

1. The platooning group (vehicles A, B, and C) is changed into an individual autonomous driving.

2. The expected vehicle collision between the platooning group and vehicle E can be avoided.
5.x.2 Potential Requirements
We have the following potential requirements for supporting the use case:
[PR.5.x.2-001] The 3GPP system shall be able to support 10ms end-to-end latency for response messages from up to 20 group UEs to the designated UE. 












---------------------------------- End of Change (1st revision) -----------------------------
-------------------------------- Start of Change (original one) ------------------------------
5.x
Changing Driving-Mode
5.x.1 Description

According to a vehicle cooperation level, driving-mode can be classified generally into three classes [1]. One is autonomous driving. Another is convoy. The other is platooning. However, there exist nontrival traffic scenarios which can result in traffic accidents when the present activated driving-mode is not switched into the other driving-mode. Figure 1 depicts such a traffic scenario.
5.x.1.1 Pre-conditions

1. Vehicles A, B, and C support driving-modes such as autonomous driving, convoy, and platooning.

2. Vehicles D and E do not support eV2X services.
2. Vehicles A, B, and C supports eV2X services.

3. Vehicles A, B, and C are in a platooning group, where the vehicle A is the platoon leader. 

4. A vehicle D is in autonomous driving-mode.

5. A platoon leader (vehicle A) in the 2nd lane confronts an obstacle unexpectedly.
6. Behind the platooning group, a non-eV2X enabled vehicle D is followed.

7. A vehicle E is in the 1st lane, where the vehicle E and the platooning group is in the proximity.
8. The platooning group wants to avoid the unexpected obstacle in a safe way.
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Figure 3. A scenario describing limitation of vehicle platooning
5.x.1.2
Service Flows

1. A platooning leader (vehicle A) detects an obstacle, and perceives the vehicle E which is in the proximity to the platooning group.
2. The platooning leader determines which driving-mode is appropriate to be safe. (Here, we assume that individual autonomous driving is corresponding appropriate candidate for changing driving-mode.)
3. Vehicles B and C are instructed to change the present driving-mode (platooning) from the vehicle A.

4. Vehicles A, B, and C come to be in an autonomous driving-mode.
5.x.1.3
Post-conditions

1. The platooning group (vehicles A, B, and C) is changed into an individual autonomous driving.
2. The expected vehicle collision between the platooning group and vehicle E can be avoided.
5.x.2 Potential Requirements
We have the following potential requirements for supporting the use case:
[PR.5.x.2-001]
The 3GPP system shall be able to control the communication range for a message based on the characteristic of the messages transmitted by a UE supporting V2X application.

[PR.5.x.2-002]
The 3GPP system shall be able to support at least [TBD] message broadcast by a UE supporting V2X application. 

[PR.5.x.2-003]
The 3GPP system shall be able to add/remove a UE supporting V2X application into a group of UEs supporting V2X application. 

[PR.5.x.2-004]
The 3GPP system shall be able to support at least [TBD] message transfer among a group of UEs supporting V2X application. 

[PR.5.x.2-005]
The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.

[PR.5.x.2-006]
The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.

[PR.5.x.2-007]
The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.

[PR.5.x.2-008]
The 3GPP system shall be able to support [TBD] ms end-to-end latency for message transfer among a group of UEs supporting V2X application.

[PR.5.x.2-009]
The 3GPP system shall be capable of transferring messages among a group of UEs supporting V2X application with variable message payloads of [TBD] bytes, not including security-related message component.
[PR.5.x.2-010]
The 3GPP system shall support over [TBD] target packet delivery reliability rate.

[PR-5.x.2-011]
The 3GPP system shall support relative lateral position accuracy of [TBD].
[PR-5.x.2-012]
The 3GPP system shall support relative longitudinal position accuracy of less than [TBD].

---------------------------------- End of Change (original one) -----------------------------
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