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Abstract of the contribution: The contribution proposes a solution for V2I services via LTE-Uu.
1.
Introduction

In the 23.785, there is a key issue on the V2I message transmission/reception. 

5.5
Key Issue #5: V2X message transmission/reception between a vehicle and an RSU for V2I

5.5.1
General description
A V2X message for V2I Service can be transmitted from a vehicle to an RSU. An RSU can transmit a V2X message for V2I Service to a vehicle or distribute a V2X message for V2I Service to vehicles. In these cases, the V2X message can be forwarded from an RSU to other RSU(s).

To support V2X message transmission/reception between a vehicle and an RSU for V2I, the following aspects need to be studied at least:
- 
How to enable the exchange of the V2X messages between UE and RSU for V2I Services.

-
Addressing mechanism/identifiers to broadcast a V2X message for V2I Service.

-
Addressing mechanism/identifiers to transmit and receive a unicast V2X message for V2I Service.

-
How does the 3GPP system provide the RSU with means to dynamically control the area where V2X messages are distributed and transmitted by the RSU depending on the type and contents of the V2X messages for V2I Service?
When studying the above aspects, the following needs to be considered:

-
when a UE is non-roaming and when a UE is roaming.

-
when a UE is "served by E-UTRAN" and when a UE is "not served by E-UTRAN".
-
when an RSU implemented as a UE is "served by E-UTRAN" and is "not served by E-UTRAN".
-
whether the RSU implemented as an eNB is operating as an isolated eNB or not.

Editor's note:
The concept of the RSU implemented as an isolated eNB needs to be clarified.
In the 22.785, there are some use case for the V2I service via LTE-Uu, e.g. 5.9 Automated Parking System, 5.14 V2X Road safety service via infrastructure.
This contribution discusses and provides the solution for V2I service via LTE-Uu.
2.
Discussion

In Annex B of 23.785, it give the possible examples of RSU implementations. The following fig is the RSU implemented in an eNodeB.

[image: image1.emf]UE A

(Vehicle)

V2X 

Application

eNB

V2X 

Application

Uu

V1

RSU

L-GW


Figure B-2: RSU includes a eNB and terminates the V2X application logic

For the V2I message from RSU (eNB) to V2X UE, it may be unicast transmission or broadcast transmission. If using the broadcast, the eMBMS based solution (e.g. in 6.3) can be applied.
Proposal 1: For the message from RSU (eNB) to V2X UE, the MBMS based solution can be applied
In the key issue 5, the following description gives a possible scenario, where the RSU sends to V2I message to other RSUs to expend the control area.
“
An RSU can transmit a V2X message for V2I Service to a vehicle or distribute a V2X message for V2I Service to vehicles. In these cases, the V2X message can be forwarded from an RSU to other RSU(s).
How does the 3GPP system provide the RSU with means to dynamically control the area where V2X messages are distributed and transmitted by the RSU depending on the type and contents of the V2X messages for V2I Service?
”
For the RSU (UE) case, the above scenario is reasonable.
For the RSU (eNB) case, the above scenario is reasonable if the unicast transmission is used for the message from RUS to V2X UE. 
If the broadcast is used, there are some possible scenarios as following:
Scenario a, the application in the RSU relays the message to the application server. The V2X application server sends the V2I message to the target area by eMBMS. In this scenario, there is no requirement for message between RSU.
Scenario b, the application in the RSU sends the V2I message to the target area by the same MBMS (BM-SC).In this scenario, there is no requirement for message between RSU.
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                Scenario a                                          Scenario b
Scenario C, the application in the different RSUs contacts with different MBMS. The  .In this scenario, there is requirement for message between RSU. But the efficiency is quite low. Here it is not recommended this for the V2I.
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                Scenario c
Proposal 2: For the V2I service via LTE-Uu, the RSU sends the V2X message to other RSU only when the downlink uses the unicast transmission.
Proposal

It is proposed to approve the following changes in TR23.785.

/******************* Start of Change *************/
6.X
Solution #X: V2X message transmission/reception for V2I Services via LTE-Uu

6.X.1
Functional Description

6.X.1.1
General
This solution corresponds to the Key Issue #5 "V2X message transmission/reception between a vehicle and an RSU for V2I ". And the solution focuses on the LTE-Uu case when the RSU is implemented in an eNodeB in Annex B.
The proposed solution applies to the case where the UE sends the V2I message via LTE-Uu and the V2X message is forwarded to multiple UEs over LTE-Uu. 
For the downlink broadcast , the eMBMS architecture in the 4.1.2 is applied. The behaviour of application in the RSU is similar with the V2X Application server. The interface between application in the RSU and BM-SC is MB2.
For the V2I service via LTE-Uu, the RSU sends the V2X message to other RSU only when the downlink uses the unicast transmission. In this case, the application in RSU is configured with the address of application in the other RSUs.
Editor's note: Whether both unicast and broadcast are acceptable or only broadcast is acceptable for downlink in terms of latency and capacity will be investigated and decided by RAN WG2.
6.X.2
Procedures

6.X.2.1
V2X message transmission/reception for V2I Services via LTE-Uu
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Figure 6.X.2.1-1: V2X message transmission/reception for V2I Services via LTE-Uu
1.
UE obtains necessary information for MBMS reception of V2X message for V2I Services.
2.
UE-1 sends a V2X message over LTE-Uu. The eNB receives the V2X message and the V2X message is routed to the V2X Application via L-GW.

3.
The V2X Application decides to forward the V2X message and the target area of the message. The V2X Application sends the V2X message to the target area of the message by MBMS delivery.

NOTE:
The Application in the RSU may send the V2X message to Application Server. It is out of scope of 3GPP.
4.
The V2X message to the target area is delivered by MBMS.

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

Editor's note: Topics for thither study will be added.
6.X.5
Conclusions

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