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Abstract of the contribution: This paper proposes a solution for V2X message transmission/reception between a vehicle and an eNB-type RSU for V2I.
1. Introduction

To address Key Issue #5, we propose 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.


In the proposed solution, RSU is implemented in the form of eNB and V2X message transmission/reception between vehicles and the RSU is made using LTE-Uu.

We don’t see any clear use case or usage that the UE transmits V2X messages for V2I Service targeted to nearby RSU(s) compared to V2X message for V2V/P Service sent by UE in a periodic or even-triggered manner and directly received by other UEs or received by other UEs via an RSU. Therefore, the solution in this paper proposes V2X message transmission for V2I Service from the RSU.

Observation 1: There is neither clear use case or nor usage that the UE transmits V2X messages for V2I Service targeted to nearby RSU(s).
Proposal 1: V2X message transmission for V2I Service from the RSU implemented in the form of eNB is proposed.
For transferring V2X messages for V2I Service from an RSU to UEs via LTE-Uu, unicast transmission and broadcast transmission can be considered.
The following latency requirement in clause 7.2 of TR 22.885 needs to be considered regarding the RSU implemented in the form of eNB.

	[CPR-016]
The E-UTRA(N) shall be capable of transferring V2X messages between a UE supporting V2I Service and an RSU with a maximum latency of 100ms.


In order to reduce latency, the architecture for localized routing of V2X messages for V2V/P Services introduced in S2-160180 (copied as Figure 1 below) can be also used for transferring V2X messages for V2I Service from an RSU to UEs.
Proposal 2: In order to reduce latency, localized routing of V2X messages for V2I Service can be considered like localized routing of V2X messages for V2V/P Services for the case of the RSU implemented in the form of eNB.

However, compared to V2V/P Services, one of communication party for V2I Service is the RSU which means V2X messages for V2I Service are one-way data traffic (i.e. from the network to the UE). Therefore, if the latency requirement is fulfilled, the legacy architecture rather than the architecture for localized routing can be adopted for V2I Service depending on operator's preference.
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Figure 1: Architecture model for localized routing of V2X messages for V2V/P Services 
[introduced in S2-160180]
As explained in S2-160180, 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. Therefore, the conclusion to be made in RAN WG2 also needs to be considered for V2I.

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.

* * * * Start of 1st 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 2nd Change * * * *
6.F
Solution #F: V2X message transmission/reception between a vehicle and an RSUeNB for V2I
6.F.1
Functional Description

6.F.1.1
General
This solution corresponds to the Key Issue #5 "V2X message transmission/reception between a vehicle and an RSU for V2I" and Key Issue #3 "Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service". This solution covers V2X message transmission for V2I Service from the RSU to UEs.
An RSU can be implemented in the form of either stationary UE or eNB. This solution focuses on the RSU implemented in the form of eNB (RSUeNB).

Transmission of a V2X message for V2I Service from RSUeNB to UEs can be made using LTE-Uu as shown in Figure 6.F.1.1-1.

[image: image2.emf]RSU

eNB

V

2

X

 

m

e

s

s

a

g

e

 

o

v

e

r

 

L

T

E

-

U

u


Figure 6.F.1.1-1: V2X message transmission/reception between a vehicle and an RSUeNB for V2I
In order to reduce latency for transferring V2X messages for V2I Service, localized routing of V2X messages for V2I Service is proposed and the architecture introduced in clause 6.E can be used for V2V/P Service as well as V2I Service. For downlink unicast, SIPTO@LN can be considered for localized routing of V2X messages originated by RSUeNB so that the RSUeNB can construct SIPTO@LN architecture. For downlink broadcast, local MBMS can be considered for localized routing of V2X messages destined to UEs so that the RSUeNB can construct local MBMS architecture.
NOTE:
If the latency requirement is fulfilled, the legacy architecture rather than the architecture for localized routing can be adopted for V2I Service depending on operator's preference.
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.F.1.2
Policy/Parameter provisioning
The following information is provisioned to the UE for V2X message reception for V2I Services by broadcast from the RSUeNB:

1)
MBMS reception policy/parameters:
-
For each PLMN which supports V2X message transmission for V2I Services by broadcast via an RSUeNB:

-
TMGI, radio frequencies, and MBMS SAIs the UE should use to receive related eMBMS content.
6.F.2
Procedures

6.F.2.1
V2X message transmission for V2I Services using Uu
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Figure 6.F.2.1-1: V2X message transmission for V2I Services using Uu
1.
UE is configured with the related information for MBMS reception of V2X message for V2I Services as defined in clause 6.F.1.2.
2.
The V2X Application Server generates a V2X message and decides the target area of the message. The V2X Application Server sends the V2X message to the target area of the message by MBMS delivery.
NOTE:
The V2X Application Server can be considered as a V2X Service Layer.
6.F.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.F.4
Topics for further study

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

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * *
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2. V2X message for V2I Service over MBMS
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