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Abstract of the contribution: This paper proposes a solution for V2X message transmission/reception for V2V/P Services via UE-type RSU.
1. Introduction

S2-160177 proposes to add considering aspect regarding routing path for V2X message transmission for V2V/P Service highlighted in yellow to Key Issue #2 based on the following consolidated requirement in clause 7.2 of TR 22.885.
	[CPR-014]
The E-UTRA(N) shall be capable of transferring V2X messages between two UEs supporting V2V/P Service, directly or via an RSU, with a maximum latency of 100ms.


	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".
-
transferring V2X messages between two UEs, directly or via an RSU


To address Key Issue #2 in particular for transferring V2X message between UEs via an RSU, we propose a solution for V2X message transmission/reception for V2V/P Service via an RSU. RSU can be implemented in the form of either stationary UE or eNB. The proposed solution applies to the case where the RSU is implemented in the form of stationary UE so that the RSU receives the V2X message for V2V/P Service transmitted by UE via PC5 and transmits it to multiple UEs over PC5.
Proposal 1: V2X message transmission/reception for V2V/P Service via an RSU implemented in the form of stationary UE is proposed.
The UE-type RSU can receive the V2X message transmitted by the UE via PC5. We assume that the UE-type RSU has a V2X application layer, therefore, the RSU delivers the received V2X message to its application layer. Based on various information contained in the V2X message interpreted at the application layer, e.g. validity duration, target area of the message, the application layer of RSU can decide forwarding/relaying the message.
Actually, the V2X message for V2V/P Service can be forwarded/relayed by other UEs as explained above for the UE-type RSU.
Let’s think of the example use case related to emergency stop with the application layer relaying as below: 
1) A car that suddenly stopped due to engine breaks in middle of the street notices this event. 
2) The car generates an event-triggered V2X message and sends the message via PC5. 
3) All cars as well as RSUs within the transmission range from the car are able to receive the message.
4) The receiving cars and RSUs check the message at the application layer to decide whether the message needs to be forwarded based on the application layer criteria.

5) All receiving cars and RSU can forward the message. Therefore, some cars and RSUs may receive the duplicate messages. Anyhow, the application layer can handle the duplicated message e.g. in such a way that the application layer decides not to forward the message so that redundant retransmission can be prevented.

Proposal 2: Application layer relaying of V2X messages for V2V/P Service via an RSU implemented in the form of stationary UE is proposed.
2. Proposal
It is proposed to add the following solution to TR 23.785. The proposed solution addresses Key Issue #3 “Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service” as well.
FYI, in the following changes clauses 6.B.1.2 and 6.B.1.3 are in S2-160179 while clauses 6.C.1.2 and 6.C.1.3 are in S2-160182.
* * * * Start of 1st Change * * * *
2
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-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[z]
3GPP TS 23.303: "Proximity-based Services (ProSe); Stage 2".
* * * * Start of 2nd Change * * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

RSU

Road Side Unit
RSUeNB

RSU implemented in the form of eNB
RSUUE

RSU implemented in the form of stationary UE
V2I

Vehicle-to-Infrastructure

V2N

Vehicle-to-Network
V2P

Vehicle-to-Pedestrian
V2V

Vehicle-to-Vehicle

V2X

Vehicle-to-Everything
* * * * Start of 3rd Change * * * *
6.D
Solution #D: V2X message transmission/reception for V2V/P Services via an RSUUE
6.D.1
Functional Description

6.D.1.1
General
This solution corresponds to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service" and Key Issue #3 "Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service".
The proposed solution applies to the case where the RSU implemented in the form of stationary UE (RSUUE) receives the V2X message for V2V/P Service transmitted by UE via PC5 and transmits it to multiple UEs over PC5 as shown in Figure 6.D.1.1-1. Figure 6.D.1.1-1 (a) shows V2X message transmission/reception via RSUUE when the UEs and the RSUUE are "served by E-UTRAN" and Figure 6.D.1.1-1 (b) shows V2X message transmission/reception via RSUUE when the UEs and RSUUE are "not served by E-UTRAN". In these scenarios, the UE transmits a V2X message for V2V/P Service over PC5 and the RSUUE in proximity of the transmitting UE can receive the V2X messages over PC5.
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Figure 6.D.1.1-1: V2X message transmission/reception for V2V/P Services via an RSUUE
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 a UE and an RSUUE 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 by the V2X Control Function using V3 reference point.
-
Authorization for one-to-all ProSe Direct Communication is configured in the RSUUE by the V2X Control Function using V3 reference point.
6.D.1.2
Addressing/Identifiers
Regarding a source Layer-2 ID and a source IP address used by a UE to transmit a V2X message by using one-to-all ProSe Direct Communication, see clause 6.B.1.2.
Regarding a source Layer-2 ID and a source IP address used by a RSUUE to forward a V2X message by using one-to-all ProSe Direct Communication, see clause 6.C.1.2.
6.D.1.3
Policy/Parameter provisioning
Regarding information provisioned to the UE for one-to-all ProSe Direct Communication for V2X, see clause 6.B.1.3.
Regarding information provisioned to the RSUUE for one-to-all ProSe Direct Communication for V2X, see clause 6.C.1.3.
6.D.2
Procedures

6.D.2.1
V2X message transmission/reception for V2V/P Services via an RSUUE
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Figure 6.D.2.1-1: V2X message transmission/reception for V2V/P Services via an RSUUE
1.
UE is configured with the related information for one-to-all ProSe Direct Communication as defined in clause 6.D.1.3. UE-2 is an RSU implemented in the form of stationary UE.
2.
UE-1 finds the appropriate radio resource to conduct one-to-all ProSe Direct Communication as specified in clause 4.5.1.1.2.3.1 of TS 23.303 [z]. The receiving UEs listen to the allocated radio resource to receive one-to-all ProSe Direct Communication.
3.
UE-1 sends a V2X message over PC5. To send the IP data of the V2X message, UE-1 sets destination IP address and destination Layer-2 ID to a well-known broadcast IP address and a well-known Layer-2 ID, respectively. RSUUE (UE-2) receives the V2X message over PC5 and delivers the enclosed packet to the upper layers. UE-3 does not receive the V2X message because UE-3 is not within ProSe Communication range of UE-1.
4.
The V2X Service layer of RSUUE (UE-2) decides to forward the V2X message. RSUUE (UE-2) finds the appropriate radio resource to conduct one-to-all ProSe Direct Communication as specified in clause 4.5.1.1.2.3.1 of TS 23.303 [z].
NOTE 1:
It is out of scope of 3GPP how the decision is made to forward the V2X message in the V2X Service layer of RSUUE.
NOTE 2:
More details about steps 2 and 4 to be defined in RAN specifications.

5.
RSUUE (UE-2) forwards the V2X message over PC5. To send the IP data of the V2X message, RSUUE (UE-2) sets destination IP address and destination Layer-2 ID to a well-known broadcast IP address and a well-known Layer-2 ID, respectively. UE-3 receives the V2X message over PC5 and delivers the enclosed packet to the upper layers.
6.D.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.D.4
Topics for further study

Editor's Note: Topics for FFS will be collected for this particular functionality.
6.D.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * *
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