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Introduction
Key Issue 8: V2V network interface switching management.
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This results in the following issues:

· The IN-CSE does not have the supported communication mode of each vehicle and routing path of the platoon to plan the communication mode of the routing path.
· The IN-CSE lacks resources to store the relationship between planned communication mode and route segments.
· The IN-CSE cannot distinguish the leader vehicle role in a platooning group.
Potential Requirements：
1) The oneM2M system shall support handover (e.g east-west communication) over platoon relevant data from one Platooning Manager (running on edge node) to next Platooning Manager (running on neighbouring edge node).

2) The oneM2M system shall support the the Platooning data exchange between the vehicles, Platooning Service provider , Platooning Manager and oneM2M platform.

3) The oneM2M system  shall support a common information model for Platooning including vehicle state and platooning state.

4) The oneM2M system should support a profile for Platooning with a consistent information model based on existing information models (e.g. ETSI ITS, DATEX and Sensoris).

5) The oneM2M system shall support group management (e.g .joining, leaving and changing vehicle’s role within the platoon) and group message communication for platooning service.

6) The oneM2M system shall support Vehicle-to-Vehicle (V2V) communication via different network interfaces.

7) The oneM2M system shall support management of Vehicle-to-Vehicle (V2V) network interface switching.
In the platoon, when one vehicle sends the request to the platoon, the request shall be sent to the IN-CSE/Group Hosting CSE firstly except the PC5.This contribution provides the solution about the IN-CSE/Group Hosting CSE plans the best group communication mode between them in advance according to the route and member supported communication modes.
1) if the vehicle to vehicle communication mode is LTE-Uu unicast, the call flow is below:
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2) if the vehicle to vehicle communication mode is MBMS, the call follow is below:
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3) if the vehicle to vehicle communication mode is IP multicast, the call flow is below:
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4) if the vehicle to vehicle communication mode is PC5, the call flow is below:
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-----------------------Start of change 1-------------------------------------------

10.x Solution H: Network Communication Management
10.x.2 Detailed Procedure
10.x.2.2 Network communication management procedure for a Group
10.x.2.2.1 Network communication planning procedure 
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Figure 10.x.2.2.1‑1. Solution Procedures for Network communication mode palnning
The basic procedure is described as below:

Step 1: An ADN-AE, or a MN/ASN-CSE creates the <node> resource hosted on the IN-CSE with a supportedCommModes attribute. The  ADN-AE, or a MN/ASN-CSE creates <subscription> resource of the <node> resource which is optional. 
Step 2a and 2b: An ADN-AE, or a ASN/MN-AE, or an IN-AE sends a <group> resource CREATE request to IN-CSE, including memberID , memberRoles (to indicate the lead vehicle of the platoon). IN-CSE creates the <group> resource. 
Step 3: The lead member sends <commModePlan> CREATE request to IN-CSE, in which the value of Result Content is modified-attributes.
Step 4: The IN-CSE creates the <commModePlan> resource and checks targetedID. If the targetedID is a group ID, the IN-CSE gets the supportedCommModes attribute of the <node> resource associated with each member resource. The IN-CSE plans the group communication modes according to the routeInformation, group ID and  the network information including MBMS SAI list, PC5/ LTE-Uu geographical area configuration, and supplementary information, e.g. map information. IN-CSE configures the plannedCommModeList which are the planned group communication modes.
Step 5: The IN-CSE sends the response including the updated plannedCommModeList.
10.x.2.2.2 V2X network communication switching procedure
10.x.2.2.2.1 Option 1: The lead vehicle sends switching message to each member to update the current communication mode
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Figure 10.x.2.2.2.1‑1. Solution Procedures for communication mode switching of Option 1
Step 1: The lead member creates <subscription> for the <commModePlan> resource.
Step 2 : The IN-CSE sends a notification that includes updated plannedCommModeList to the ADN-AE, or a MN/ASN-CSE hosted on the lead vehicle of the platoon when the resource is updated. 
Step 3: The lead member determines the new communication mode between members according to the plannedCommModeList and current location. 
Step 4: The lead member sends communication mode switching command to other members by current communication mode, e.g. PC5.
Step 5: The other members receive the command and switch to the new communication mode.

Step 6: The lead member sends the UPDATE operation of the currentCommMode of the <node>.
Step 7 (optional): The other member sends data to the lead member by the new communication mode according to the request from the lead member, e.g. Unicast over LTE-Uu.
Note: The solution of the communication procedure between vehicle and vehicle is FFS.

10.x.2.2.2.2 Option 2: IN-CSE updates the current communication mode for each member
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Figure 10.x.2.2.2.2‑1. Solution Procedures for communication mode switching of Option 2
Step 1: The IN-CSE determines the new communication mode between members according to the plannedCommModeList and current location of each member. 
Step 2: The IN-CSE updates the attribute currentCommMode of <node> resource of each member hosting of the group. 
Step 3: The IN-CSE sends the notification to the each member of the group about the  update of the <node> resource according to the communication mode before updating.
Step 4: The each member of the group switches to the new communication mode according to the notification.

10.x.2.2.2.3 Option 3: IN-CSE sends the  planned communication mode to each member
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Figure 10.x.2.2.2.3‑1. Solution Procedures for communication mode switching of Option 3
Step 1: The each member of the group creates <subscription> for the <commModePlan> resource.
Step 2 : The IN-CSE sends a notification that includes updated plannedCommModeList to the each member of the group when the resource is updated. 
Step 3: The each member determines the new communication mode between members according to the plannedCommModeList and current location. 
Step 4: The each member  switches to the new communication mode.

Step 5: The each member sends the UPDATE operation of the currentCommMode of the <node>.
10.x.2.2.3 Group Fanout procedure

[image: image10.emf]IN-AE

ADN-AE or

ASN/MN-CSE

(e.g. Lead vehicle)

ASN/MN-CSE or ADN-AE

(e.g. Following Vehicle)

IN-CSE

4a Send the operation by PC5

2.determine the fanout according to the 

memberRoles of <group>  

1 operation for <fanOutPoint> of the group 

3a Send the operation Req to lead member

5 Send the Resp

6 Send the Resp

3b Send the operation Req by unicast

3b Send the operation Req by unicast

5 Send the Resp

CASE A

CASE B

CASE C

3c Send the operation by Multicast


Figure 10.x.1.3‑1. Solution Procedures for Group fanout by the memberRoles
Step1: The IN-AE sends operation for <fanOutPoint> of the group with the group ID. 
Step2: The IN-CSE checks the group ID whether is the same with the targetedID of the <commModePlan>. If the same, then IN-CSE checks the attribute memeberRoles of the <group> which is the parent resource of <fanOutPoint>. If the memeberRoles attribute is configured and there is a lead member defined in the list, the IN-CSE determines the fanout mode according to the currentCommMode attribute of the <node> resource of the lead member: 
Case A: If the currentCommMode is PC5, which means the group members communicate to each other by broadcast, go to Step 3a:

Step 3a:  The IN-CSE sends the operation to the lead member by unicast. 
Step 4a:  The lead member sends the operation to the other members by PC5 or multicast broadcast. Go to Step 5.
Note: The procedure of communication between field nodes is FFS.
Case B: If the currentCommMode is Unicast over LTE-Uu, which means the group members communicate to each other by unicast over LTE-Uu, go to Step 3b:
Step 3b: the IN-CSE sends the operation to each group member by unicast. Go to Step 5.
Case C: If the currentCommMode is IP multicast or MBMS, which means the group members communicate to each other by multicast, go to Step 3c:

Step 3c:  The IN-CSE sends the operation to the lead member by IP multicast or MBMS. 

Step 5: Each member sends the response to the IN-CSE.
Step 6: The IN-CSE sends the response to the IN-AE.
10.x.2 Solution Applicability
This solution applies to Key Issue 8.
10.x.3 New Resources and Procedures

10.x.3.5 Modified <group> resource
New attribute as shown in Table 10.x.3.5‑1.  The memberRoles attribute is used to indicate the leader of a group, and the leader should be one of members of the group.

Table 10.x.3.5‑1: New attributes of <group> resource

	Attributes of 
<group>
	Multiplicity
	RW/
RO/
WO
	Description
	<groupAnnc>
Attributes

	memberRoles
	0..1
	RW
	List of arrays which consist of two elements: role and memberID. The role is the role of the member in a group:

· 0：Lead 
The memberID should be one of the memberIDs. This attribute is used when the member roles of a group need to be specified, e.g. the lead vehicle of a platoon.
	OA


1
-----------------------End of change 1---------------------------------------------
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