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Abstract of the contribution: This paper proposes to add key issues for V2I Service to TR for FS_V2XLTE-ARCH. 

1. Introduction

Clause 4.2 of TR 22.885 v1.0.0 describes V2I communications as below.
	4.3
Vehicle-to-Infrastructure (V2I)

The UE supporting V2I applications sends application layer information to RSU. RSU sends application layer information to a group of UEs or a UE supporting V2I applications. 
V2N is also introduced where one party is a UE and the other party is a serving entity, both supporting V2N applications and communicating with each other via LTE network.


Table 1 summarizes which requirement aspect(s) is described in ‘Potential Requirements’ clause for each V2I use case in TR 22.885 v1.0.0.  This paper introduces six requirement aspects which need to be considered in SA2, i.e. 
i)
Service authorization
ii)
V2X message tx/rx between a vehicle and an RSU 

iii)
V2X message tx/rx between RSUs

iv)
V2X message tx/rx between an RSU and an application server (e.g. traffic safety server)
v)
Policy/Parameter provisioning
vi)
QoS support
Table 2 lists key potential requirements per requirement aspect related to V2I use cases.
Table 1: V2I use cases and requirement aspects described in ‘Potential Requirements’ clause
	Clause#
	Use Cases
	Described requirement aspects

	5.6
	V2I Emergency Stop Use Case
	V2X message tx/rx between a vehicle and an RSU

	5.7
	Queue Warning
	V2X message tx/rx between a vehicle and an RSU

	5.8
	Road safety services
	Service authorization
V2X message tx/rx between a vehicle and an RSU

	5.9
	Automated Parking System
	V2X message tx/rx between a vehicle and an RSU

	5.14
	V2X Road safety service via infrastructure
	Service authorization
V2X message tx/rx between a vehicle and an RSU
V2X message tx/rx between RSUs

V2X message tx/rx between an RSU and an application server

	5.16
	Curve Speed Warning
	Service authorization

V2X message tx/rx between a vehicle and an RSU
Policy/Parameter provisioning

	5.19
	V2X by UE type RSU
	Service authorization

	5.21
	V2X access when roaming
	V2X message tx/rx between a vehicle and an RSU
Policy/Parameter provisioning

	5.23
	Mixed Use Traffic Management
	QoS support


Table 2: Key potential requirements related to V2I use cases
	Requirement aspect
	Key potential requirements

	i) Service authorization
	A UE that supports V2I Service shall be authorized by the MNO for usage of message transfer needed for V2I Services.
A UE supporting V2X Service shall be authorized to receive V2X messages broadcast by an RSU.
The 3GPP Network shall be able to provide means for MNO to authorise UE-type RSU.

The 3GPP Network shall be able to control radio resources used by UE-type RSU.
A UE using V2I application shall be able to receive a periodic broadcast message from an RSU, even when the RSU implemented as a UE is out of coverage or when the RSU implemented as an eNB is operating as an isolated eNB.

	ii) V2X message tx/rx between a vehicle and an RSU
	A UE that supports V2I Service shall be able to transmit a message to an RSU.

A UE that supports V2I Service shall be able to receive a message from an RSU.
A V2I message generated by a UE that supports V2I Service shall be delivered to other UEs via an eNB(s) within 100 ms with sufficiently low delivery loss.
An RSU shall be able to be configured for transmission of V2X messages to a UE supporting V2X Service as requested by the V2X Service layer.
An RSU shall be able to support transmission and reception of unicast messages.
A UE supporting V2I Service shall be able to support transmission and reception of unicast messages.
The system shall be able to provide the traffic safety server and the RSU with means to dynamically control the area where V2X messages are distributed and transmitted depending on the type and contents of the V2X messages.
A UE using V2I application shall be able to receive a periodic broadcast message from an RSU, even when the RSU implemented as a UE is out of coverage or when the RSU implemented as an eNB is operating as an isolated eNB.
The 3GPP System shall support communication between RSUs and UEs for V2I Service which can be: Served by the same PLMN, including when roaming; or Served by different PLMNs, including when roaming.

	iii) V2X message tx/rx between RSUs
	When requested by the V2X Service layer, an RSU shall be able to deliver V2X messages to a traffic safety server and/or UEs supporting V2X Service and/or to other RSUs.
The system shall be able to provide the traffic safety server and the RSU with means to dynamically control the area where V2X messages are distributed and transmitted depending on the type and contents of the V2X messages.

	iv) V2X message tx/rx between an RSU and an application server 
	When requested by the V2X Service layer, an RSU shall be able to deliver V2X messages to a traffic safety server and/or UEs supporting V2X Service and/or to other RSUs.
The system shall be able to support delivery and distribution of the V2X message generated by a traffic safety server to the RSUs and/or the UEs supporting V2X Service.

	v) Policy/Parameter provisioning
	The 3GPP System shall support communication between RSUs and UEs for V2I Service which can be: Served by the same PLMN, including when roaming; or Served by different PLMNs, including when roaming.
A UE using V2I application shall be able to receive a periodic broadcast message from an RSU, even when the RSU implemented as a UE is out of coverage or when the RSU implemented as an eNB is operating as an isolated eNB.

	vi) QoS support
	The 3GPP system shall be able to vary the transmission rate and coverage area based on service conditions (e.g., rate of UE speed, weather, UE density).


2. Proposal
It is proposed to add the following key issues for V2I Service to TR for FS_V2XLTE-ARCH.
* * * * Start of 1st Change * * * *
5.3
Key Issues for V2I
5.3.x
Key Issue I#x: Service authorization for V2I
5.3.x.1
General description
In order for the UE to use V2I Service, service authorization for V2I is needed. 
In order to authorize a UE for V2I Service, the following aspects need to be studied at least:
-
Means for the MNO to authorize a UE to use V2I Service.
-
Means for the MNO to authorize a UE to use V2I Service when not served by E-UTRAN.

-
Means for the MNO to revoke authorization for a UE related to V2I Service.

In order for the RSU implemented as a UE to support V2I Service, service authorization for V2I is needed. 
In order to authorize an RSU implemented as a UE for V2I Service, the following aspects need to be studied at least:
-
Means for the MNO to authorize an RSU implemented as a UE to support V2I Service.
-
Means for the MNO to authorize an RSU implemented as a UE to support V2I Service when not served by E-UTRAN.

-
Means for the MNO to revoke authorization for an RSU implemented as a UE related to V2I Service.

* * * * Start of 2nd Change * * * *
5.3.y
Key Issue I#y: V2X message transmission/reception between a vehicle and an RSU for V2I
5.3.y.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.
To support V2X message transmission/reception between a vehicle and an RSU for V2I, the following aspects need to be studied at least:
- 
Means for V2X message transmission/reception for V2I Service.

-
Addressing/identifier to broadcast a V2X message for V2I Service.
-
Addressing/identifier to transmit 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 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 when a UE is not served by E-UTRAN.
-
whether the RSU implemented as an eNB is operating as an isolated eNB or not.
* * * * Start of 3rd Change * * * *
5.3.z
Key Issue I#z: V2X message transmission/reception between RSUs for V2I
5.3.z.1
General description
A V2X message for V2I Service can be delivered from an RSU to other RSU(s).
To support V2X message transmission/reception between RSUs for V2I, the following aspects need to be studied at least:
- 
Means for V2X message transmission/reception for V2I Service.

-
Addressing/identifier to deliver a 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 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 an RSU implemented as a UE is served by E-UTRAN and when a UE is not served by E-UTRAN.
-
whether the RSU implemented as an eNB is operating as an isolated eNB or not.
* * * * Start of 4th Change * * * *
5.3.m
Key Issue I#m: V2X message transmission/reception between an RSU and an application server for V2I
5.3.m.1
General description
An RSU can deliver V2X messages for V2I Service to an application server (e.g. traffic safety server). An application server can distribute V2X messages for V2I Service to the RSUs.
To support V2X message transmission/reception between an RSU and an application server for V2I, the following aspects need to be studied at least:
- 
Means for V2X message transmission/reception for V2I Service.

-
Addressing/identifier to deliver a V2X message for V2I Service.
* * * * Start of 5th Change * * * *
5.3.n
Key Issue I#n: Policy/Parameter provisioning for V2I
5.3.n.1
General description
A UE supporting V2I Service shall be able to transmit and receive V2X messages for V2I Service when not roaming as well as when roaming. A UE supporting V2I Service shall be able to transmit and receive V2X messages for V2I Service when served by E-UTRAN as well as when not served by E-UTRAN.
To support above, the following aspects need to be studied at least:
- 
Means for provisioning authorization policy and parameters for V2X message transmission/reception for 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.
An RSU implemented as a UE can support V2I Service when served by E-UTRAN as well as when not served by E-UTRAN.
To support above, the following aspects need to be studied at least:
- 
Means for provisioning authorization policy and parameters for V2X message transmission/reception for V2I Service, considering:

-
when the RSU implemented as a UE is served by E-UTRAN and not served by E-UTRAN.
* * * * Start of 6th Change * * * *
5.3.p
Key Issue I#p: QoS support for V2I
5.3.p.1
General description
The following requirement is described in TR 22.885 [z] regarding QoS support for V2I.

-
The 3GPP system shall be able to vary the transmission rate and coverage area based on service conditions (e.g., rate of UE speed, weather, UE density).
In order to meet the service requirement above, the following aspect needs to be studied at least:
-
How does the 3GPP system provide means for the RSU to vary the transmission rate and coverage area for V2X message distribution for V2I Service based on service conditions (e.g., rate of UE speed, weather, UE density)?
* * * * End of Changes * * * *
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