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>>>>> 1st Change <<<<<<

4
Overview on V2X (informative)
.

4.1
Types of V2X

4.1.1
General

The vehicular communication in the present specification, referred to as Vehicle-to-Everything (V2X), contains the following three different types:

-
Vehicle-to-Vehicle (V2V) Communications

-
Vehicle-to-Infrastructure (V2I) Communications

-
Vehicle-to-Pedestrian (V2P) Communications
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Figure 4.1-1: Types of V2X (V2V, V2P, and V2I) 

Note: 
These three types of V2X can use “co-operative awareness” to provide more intelligent services for end-users. This means that transport entities, such as vehicles, roadside infrastructure, and pedestrians, can collect knowledge of their local environment (e.g., information received from other vehicles or sensor equipment in proximity) to process and share that knowledge in order to provide more intelligent services, such as cooperative collision warning or autonomous driving.
Three basic classes of applications for providing ITS services: road safety, traffic efficiency, and other applications can be found in e.g., [3], [4].
4.1.2
Vehicle-to-Vehicle (V2V)
E-UTRAN allows such UEs that are in proximity of each other to exchange V2V-related information using E-UTRA(N) when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2V Service can exchange such information when served by or not served by E-UTRAN.

The UE supporting V2V applications transmits application layer information (e.g. about its location, dynamics, and attributes as part of the V2V Service). The V2V payload must be flexible in order to accommodate different information contents, and the information can be transmitted periodically according to a configuration provided by the MNO. 
V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU.

4.1.3
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.

4.1.4
Vehicle-to-Pedestrian (V2P)
E-UTRAN allows such UEs that are in proximity of each other to exchange V2P-related information using E-UTRA(N) when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2P Service can exchange such information even when not served by E-UTRAN.

The UE supporting V2P applications transmits application layer information. Such information can be transmitted either by a vehicle with UE supporting V2X Service (e.g., warning to pedestrian), or by a pedestrian with UE supporting V2X Service (e.g., warning to vehicle).
V2P includes the exchange of V2P-related application information between distinct UEs (one for vehicle and the other for pedestrian) directly and/or, due to the limited direct communication range of V2P, the exchange of V2P-related application information between distinct UEs via infrastructure, e.g., RSU.
>>>>> End of 1st Change <<<<<<

>>>>> 2nd Change <<<<<<

4.2
V2X Spectrum Usage Aspects

In the following, aspects affecting spectrum usage options for LTE-based V2X are listed. 
· Aspect 1: Shared Spectrum (with V2X Service and others)

· 1A: A spectrum used for V2X several operators will use concurrently.
· 1B: A spectrum used for V2X Service used by a MNO exclusively.
· Aspect 2: Designated / Non-designated Spectrum (for V2X)

· 2A: A spectrum on which V2X Service can be provided is designated for use only by V2X (3GPP based V2X or other V2X technologies).
· 2B: A spectrum on which V2X Service can be provided is not designated to V2X only and is open for use by other radio technology.

· Aspect 3:  Multi-operator / Single operator

· 3A: In one region, several operators provide V2X Service. 

· 3B: In one region, no more than one operator provides V2X Service. 

· Aspect 4: Overlapping / Non Overlapping MNO areas (in case of multi operators environments)

· 4A: In some part of one region, service area of one operator overlaps with service area of other operators providing V2X Service.
· 4B: In one region, service area of different operators does not overlap.

· Aspect 5: 

· 5A: Operator designating part of its own spectrum for V2X Service.

· 5B: Operators do not use own spectrum for V2X Service.
>>>>> End of 2nd Change <<<<<<

