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Abstract of the contribution: This paper proposes a solution for V2X message transmission/reception for V2V/P Services using PC5.
1. Introduction

To address Key Issue #2, we propose a solution for V2X message transmission/reception for V2V Service and V2P Service using PC5. The proposed solution addresses Key Issue #3 as well.
	5.2
Key Issue #2: V2X message transmission/reception for V2V Service and V2P Service

5.2.1
General description
Transmission of a V2X message for V2V Service and V2P Service can be triggered periodically or based on a certain event. The V2X message can be exchanged when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN". The V2X message can be exchanged when the UE is non-roaming and roaming.
To support V2X message transmission/reception for V2V Service and V2P Service, the following aspects need to be studied at least:
- 
How to enable the exchange of the V2X messages between UEs for V2V Services and V2P Services.

-
Addressing mechanism/identifiers to broadcast a V2X message for V2V Service and V2P Service.

When studying the above aspects, the following needs to be considered:
-
when the UE is non-roaming and when the UE is roaming.

-
when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN".


	5.3
Key Issue #3: Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service

5.3.1
General description
To support V2X message transmission/reception for V2V Service, V2P Service and V2I Service, the following aspects need to be studied at least:
- 
Means for provisioning authorization policy and parameters for V2X message transmission/reception for V2V Service, V2P Service and V2I Service, considering:
-
when the UE is non-roaming and when the UE is roaming.

-
when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN".


One-to-many ProSe Direct Communication specified in Rel-12 is for group communication in which group context such as ProSe Layer-2 Group ID, ProSe Group IP multicast address and Group Key is provisioned in advance to all member UEs of the group so that they can send IP data to the group and use to derive keys to encrypt/decrypt the data exchanged using one-to-many ProSe Direct Communication.
	ProSe Group Communication: a one-to-many ProSe E-UTRA Communication, between more than two Public Safety ProSe-enabled UEs in proximity, by means of a common ProSe E-UTRA Communication path established between the Public Safety ProSe-enabled UEs.


However, the one-to-many ProSe Direct Communication is not considered suitable for V2X Service because V2X messages for V2V Service and V2P Service need to be exchanged between UEs within ProSe Communication range for road safety regardless whether the UE is roaming and which PLMN is the serving PLMN of the UE. Therefore it seems not easy to decide how to group UEs and to provision the necessary information for ProSe Group Communication to the UE for V2X Service.
Observation 1: ProSe Group Communication is not considered suitable for V2X Service because it seems not easy to decide how to group UEs and to provision the necessary information for ProSe Group Communication to the UE for V2X Service.

Therefore, the proposed solution for V2X message transmission/reception for V2V/P Services using PC5 takes one-to-all ProSe Direct Communication concept.

	ProSe Broadcast Communication: a one-to-all ProSe E-UTRA Communication, between all authorized Public Safety ProSe-enabled UEs in proximity, by means of a common ProSe E-UTRA Communication Path established between these UEs.


Proposal 1: For V2X message transmission/reception for V2V/P Services using PC5, one-to-all ProSe Direct Communication is proposed.
2. Proposal
It is proposed to add the following solution to TR 23.785.
* * * * Start of 1st Change * * * *
2
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* * * * Start of 2nd Change * * * *
6.B
Solution #B: V2X message transmission/reception for V2V/P Services using PC5
6.B.1
Functional Description

6.B.1.1
General
This solution corresponds to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service".
Transmission of a V2X message for V2V Service and V2P Service can be made using PC5. Figure 6.B.1.1-1 (a) shows V2X message transmission/reception over PC5 when the UEs are "served by E-UTRAN" and Figure 6.B.1.1-1 (b) shows V2X message transmission/reception over PC5 when the UEs are "not served by E-UTRAN".
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Figure 6.B.1.1-1: Transmission of a V2X message for V2V Service and V2P Service over PC5
V2X messages over PC5 need to be broadcasted so that all UEs supporting V2V and/or V2P Service in proximity of the V2X message transmitting UE can receive the messages regardless of roaming and serving PLMN. One-to-all ProSe Direct Communication is applicable when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN".
One-to-all ProSe Direct Communication for V2X has the following characteristics:

-
One-to-all ProSe Direct Communication is connectionless. Thus there is no signalling over PC5 control plane.

-
The radio layer provides a user plane communication service for transmission of IP packets between UEs engaged in direct communication. 
-
IPv6 is used for transmission of IP packets of V2X message.
-
Authorization for one-to-all ProSe Direct Communication is configured in the UE as described in Solution #1.
6.B.1.2
Addressing/Identifiers
Each UE has a Layer-2 ID for one-to-all ProSe Direct Communication that is included in the source Layer-2 ID field of every frame that it sends on the layer-2 link. The UE self-assigns the Layer-2 ID for one-to-all ProSe Direct Communication.
The UE auto-configures a link local IPv6 address following procedures defined in RFC 4862 [x]. This address can be used as the source IP address for one-to-all ProSe Direct Communication.
In order to ensure that a vehicle cannot be tracked or identified by any other vehicle beyond a certain short time-period required by the application, the source Layer-2 ID and the source IP address can be changed over time.










6.B.2
Procedures
To perform one-to-all ProSe Direct Communication, the UE is configured with the related information for one-to-all ProSe Direct Communication as defined in Solution #1.
The procedure for one-to-many ProSe Direct Communication transmission described in clause 5.4.2 of TS 23.303 [z] is applied to one-to-all ProSe Direct Communication for V2X message transmission for V2V/P Services using PC5 with following differences:

-
The source Layer-2 ID is set to the Layer-2 ID described in clause 6.B.1.2.
-
Destination IP address and destination Layer-2 ID are set to a well-known broadcast IP address and a well-known Layer-2 ID, respectively.
The procedure for one-to-many ProSe Direct Communication reception described in clause 5.4.3 of TS 23.303 [z] is applied to one-to-all ProSe Direct Communication for V2X message reception for V2V/P Services using PC5.



















6.B.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.B.4
Topics for further study

It is FFS how this solution can be made to support IP-less content.
It is FFS whether to support IPv4 based one-to-all ProSe Direct Communication for V2X.
It is FFS how to support V2X message prioritization.

It is FFS how to support QoS for V2X message transmission.
It is FFS how to assign Layer-2 ID for one-to-all ProSe Direct Communication.
6.B.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * *
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3. One-to-all direct traffic







1. UE is configured for one-to-all direct communication











2. Listens to radio resource to receive V2X message over PC5
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1. UE is configured for one-to-all direct communication











1. UE is configured for one-to-all direct communication











2. Listens to radio resource to receive V2X message over PC5
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2. Access radio resource to send V2X message over PC5
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2. Listens to radio resource to receive V2X message over PC5











UE







 












_1513509474.vsd
�

�

�


