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1. Introduction
The purpose of this pCR is to provide a solution for key issue #9 V2X group communication.

2. Reason for Change
TR 23.795 currently has included key issue related to V2X group communication. It should be studied how to support platooning scenario. 

	5.9
Key issue 9 – V2X group communication 

The existing one-to-many ProSe direction communication in 3GPP TS 23.285 [6] is mainly designed for safety V2X application such as Intersection Movement Assist (IMA), Left Turn Assist (LTA). In those use cases, the V2V messages have to be exchanged with all the other vehicles around. Therefore, the Layer-2 ID used for one-to-many ProSe direct communication is configured per V2X services.

However, when it comes to platooning scenario, the situation is different. Some messages for platoon management and coordination, e.g., vehicles of the platoon need to exchange information regarding when to take which road, whether to brake or accelerate and when, etc., should be exchanged only within the platoon. In Uu-based V2X communication, the V2X application server will guarantee that those messages are only sent to the platoon members. But in PC5-based V2X communication, the existing preconfigured Layer-2 ID per V2X service in 3GPP TS 23.285 [6] is not enough. Because the platoon member has to differentiate the messages only for its own platoon and from other vehicles or platoons. In fact, ProSe Layer-2 Group ID is specified in 3GPP TS 23.303 [7], but it is only used for public safety off-network group commination. Further study is needed to support V2X group communication in following aspects:

-
Support the platoon specific ProSe Layer-2 Group ID.

-
How to maintain the mapping of ProSe Layer-2 Group ID and V2X application group.

-
How to deliver the mapping of ProSe Layer-2 Group ID and V2X application group to V2X UE.


3. Proposal

Some messages for platoon management and coordination should be exchanged only within the platoon.

Proposal 1: We propose that each platoon group is mapped to a ProSe Layer-2 Group ID. When the UE belongs to a platoon group and wants to send a message, then the UE puts the ProSe Layer-2 Group ID of the platoon group as the destination Layer-2 ID. The other UEs who belong to the same platoon group will see the destionation Layer-2 ID and come to know that this messgae is for the platoon group.

A platoon is a group of vehicles that can travel very closely together, safely at high speed. If the group of vehicles is pre-defined, pre-defined/pre-configured Layer-2 ID per platoon group can be used. However, this solution is limited to, e.g. enterprise fleet management scenario. SA1 TS 22.186 requires that vehicles Platooning enables the vehicles to dynamically form a group travelling together. To support dynamic group formation, the existing preconfigured Layer-2 ID per V2X service in 3GPP TS 23.285 is not enough.

Proposal 2: We propose that ProSe Layer-2 Group ID of platoon group can be determined dynamically. We propose two solutions.

Sol#1: RSU broadcasts the mapping of ProSe Layer-2 Group ID and destination location. In Figure 1, UE A and UE B are going to destination A and destination B, respectively. To go their destinations, they should pass by IC#12 on the highway. RSU sends platooning service information messages via PC5. The destination Layer-2 ID of the message is pre-configured ProSe Layer-2 Group ID for V2X platooning service. The vehicles who are authorized to use the V2X platooning service can interpret the message. UE A and UE B determine to select ProSe Layer2 Group ID which is mapped to IC#12. 
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Figure 1. RSU broadcasts the mapping of ProSe Layer-2 Group ID and destination location

Sol#2: The UE is configured with rules to determine ProSe Layer-2 Group ID of a platoon group. When the V2X Control Function or V2X AS provides the V2X service parameters to the UE, the V2X service parameters include the rules. When the UE starts platooning, the VAE client of the V2X UE determines ProSe Layer-2 Group ID of the platton group based on the UE’s destination location and pre-configured rules. 
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 Figure 2. ProSe Layer-2 Group ID is determined by the UE 
It is proposed to agree the following changes to 3GPP TR 23.795 V0.3.0.

* * * First Change * * * *

7.X
Solution #X – RSU assisted dynamic platoon communication
7.X.1
Solution description

7.X.1.1
General

RSU broadcasts the mapping of ProSe Layer-2 Group ID and destination location. In Figure 1, UE A and UE B are going to destination A and destination B, respectively. To go their destinations, they should pass by IC#12 on the highway. RSU sends platooning service information messages via PC5. The destination Layer-2 ID of the message is pre-configured ProSe Layer-2 Group ID for V2X platooning service. The vehicles who are authorized to use the V2X platooning service can interpret the message. UE A and UE B determine to select ProSe Layer2 Group ID which is mapped to IC#12. 
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Figure 7.X.1.1-1: RSU assisted dynamic platoon communication 

7.X.1.2
Procedure

Figure 7.X.1.2-1 illustrates the procedure for providing platooning group informations to the V2X UE via V5 reference point.
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Figure 7.X.1.2-1: RSU broadcasts the mapping of ProSe Layer-2 Group ID and destination location 

7.X.2
Solution evalution

Editor's note: This clause describes solution evalution.

* * * Next Change * * * *

7.Y
Solution #Y – Unassisted dynamic platoon communication
7.Y.1
Solution description

7.Y.1.1
General

The UE is configured with rules to determine ProSe Layer-2 Group ID of a platoon group. When the V2X Control Function or V2X AS provides the V2X service parameters to the UE, the V2X service parameters include the rules. When the UE starts platooning, the VAE client of the V2X UE determines ProSe Layer-2 Group ID of the platoon group based on the UE's destination location and determination rules. 
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Figure 7.Y.1.1-1: Unassisted dynamic platoon communication
7.Y.1.2
V2X UE protocol stack
The V2X UE consists of 3GPP protocol stacks, VAE client and V2X applications. In Figure 7.Y.1.2-1 shows the V2X UE runs V2X vehicle navigation and platooning applications. The vehicle navigation application provides UE's destination location to the VAE client. The VAE client determines ProSe Layer-2 Group ID of the platoon group based on the UE's destination location and the determination rules. When the vehicle platooning application sends data to the lower layers to transfer platooning messages to the vehicles of the same platoon group, the VAE sends the message received from the platooning application together with the ProSe Layer-2 Group ID of the platoon group which was detrmined by the VAE client to the PDCP layer. The ProSe Layer-2 Group ID of the platoon group is used as a Destination Layer-2 ID.
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Figure 7.Y.1.2-1: V2X UE protocol stack

7.Y.1.2
Procedure

The determination rules are provided to the UE when it is provisioned with the V2X service parameters via V1 from V2X AS or via V3 from V2X Control Function

7.Y.2
Solution evalution

Editor's note: This clause describes solution evalution.

* * * Next Change * * * *
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