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Abstract of the contribution: This paper proposes a solution for Key Issue #5.
1. Discussion
This paper discusses Key Issue #5 and proposes a solution for V2X message transmission/reception between a vehicle and an RSU for V2I. 
	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.




There are two types of RSU, i.e. one is an RSU implemented as a UE (UE-type RSU) and the other is an RSU implemented as an eNB (eNB-type RSU). From transport perspective, UE-type RSU uses PC5 reference point to transmit and receive V2X messages while eNB-type RSU uses LTE-Uu reference point to transmit and receive V2X messages. 

Proposal 1: It is proposed not to define separate solution for V2I Service so that same solution can be used for V2V/P Service and V2I Service.
Based on the definition of RSU in TS 22.185, the proposed solution uses a term “stationary infrastructure entity supporting V2X applications” (or just “stationary infrastructure entity”) instead of “RSU”.

	3.1
Definitions   // TS 22.185
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Road Side Unit: A stationary infrastructure entity supporting V2X applications that can exchange messages with other entities supporting V2X applications. 

NOTE: 
RSU is a term frequently used in existing ITS specifications, and the reason for introducing the term in the 3GPP specifications is to make the documents easier to read for the ITS industry. RSU is a logical entity that combines V2X application logic with the functionality of an eNB (referred to as eNB-type RSU) or UE (referred to as UE-type RSU).


Proposal 2: It is proposed to use a term “stationary infrastructure entity supporting V2X applications” (or just “stationary infrastructure entity”) instead of “RSU” based on the definition of RSU in TS 22.185 in the solution introduced in this paper.
2. Proposal
The following solution is proposed to TR 23.785.
* * * * Start of 1st Change * * * *
6.X
Solution #X: V2X message transmission/reception for V2I Service
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 addresses V2X message transmission for V2I Service by using PC5 as well as LTE-Uu.
The V2X application logic in the stationary infrastructure entity supporting V2X applications can transmit V2X messages for V2I Service to one or more UEs via PC5 or via LTE-Uu. A V2X message for V2I Service can be transmitted from a vehicle to the stationary infrastructure entity supporting V2X applications. The V2X message can be forwarded from a stationary infrastructure entity supporting V2X applications to other stationary infrastructure entity(s) supporting V2X applications based on decision at the V2X application logic.
Figure 6.X.1.1-1 (a) shows V2X message transmission/reception over PC5 when the UEs and the stationary infrastructure entity supporting V2X applications are "served by E-UTRAN" and Figure 6.X.1.1-1 (b) shows V2X message transmission/reception over PC5 when the UEs and stationary infrastructure entity supporting V2X applications are "not served by E-UTRAN".
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Figure 6.X.1.1-1: Transmission of a V2X message for V2I Service over PC5
Transmission of a V2X message for V2I Service can be made using LTE-Uu as shown in Figure 6.X.1.1-2.
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Figure 6.X.1.1-2: Transmission of a V2X message for V2I Service over LTE-Uu
Solution for V2X message transmission/reception for V2V/P Services using PC5 can be applied for V2X message transmission/reception for V2I Service over PC5. 
Solution for V2X message transmission/reception for V2V/P Services using LTE-Uu can be applied for V2X message transmission/reception for V2I Service over LTE-Uu. 
6.X.2
Procedures

Editor's Note: Describes the high-level operation, procedures and information flows for the solution.
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 FFS will be collected for this particular functionality.
6.X.5
Conclusions

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