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Abstract: This contributions proposes definition for V2X in V2X TS
1. Introduction
An LS from RAN1, R1-157821, asks SA1 about the definition of RSU. Also, the definition section in V2X TR of SA2 says that the definitions will be updated after clearer input from SA1 is provided. However, the attempt to update definition section of TR22.885 was noted at the last SA1 meeting at Anaheim. Though the meaning of the terms used in SA1 TR may be clear to SA1, it may not be clear to those who are outside of SA1. Thus, when definition section of TS for V2X is filled, more efforts should be put.
Currently following is found in the definition section of TR22.885
	[bookmark: _Toc436423727]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Road Side Unit: An entity supporting V2I Service that can transmit to, and receive from a UE using V2I application. RSU is implemented in an eNB or a stationary UE. 
V2I Service: A type of V2X Service, where one party is a UE and the other party is an RSU both using V2I application.
V2N Service: A type of V2X Service, where one party is a UE and the other party is a serving entity, both using V2N applications and communicating with each other via LTE network entities.
Editor's Note: Definition of V2N Service may need to be further discussed.
V2P Service: A type of V2X Service, where both parties of the communication are UEs using V2P application.
V2V Service: A type of V2X Service, where both parties of the communication are UEs using V2V application.  
V2X Service: A type of communication service that involves a transmitting or receiving UE using V2V application via 3GPP transport. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, V2P Service, and V2N Service. 


And following is the CPR in TR22.885
	
[CPR-001]	The 3GPP network shall provide a means for the MNO to authorize UE supporting V2X Service to perform V2X Service over 3GPP network.
[CPR-002]	The 3GPP network shall provide a means (e.g., pre-authorization) for the MNO to authorize UE supporting V2X Service to perform V2X Service when not served by E-UTRAN.
[CPR-003]	The E-UTRA(N) shall be able to support a high density of UEs supporting V2X Service.
[CPR-004]	Both the HPLMN and VPLMN operators shall be able to charge for network resource usage when V2X messages are transferred by a UE supporting V2X Service.
[CPR-005]	The E-UTRAN shall be capable of supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds) even when an RSU is involved.
[CPR-006]	The V2X message transmission shall be under control of the 3GPP network when the transmitting UE is served by the E-UTRAN.
[CPR-007]	The 3GPP network shall be able to provide means to prioritize V2X message transmission among UEs supporting V2X Service.
[CPR-008]	The 3GPP network shall be able to provide means to prioritize transmission of V2X messages according to their type (e.g. safety vs. non-safety).
[CPR-009]	The 3GPP network shall provide a means to pre-configure UE for the usage of the radio resources associated with the E-UTRA(N).
[CPR-010]	For UE supporting V2X Service with limited resources (e.g., battery), the impact on the resources (e.g., battery consumption) of V2X message transfer should be minimized.
[CPR-011]	The E-UTRA(N) shall be able to support a maximum frequency of 10 V2X messages per second per V2X entity (e.g., UE and RSU).
[CPR-012]	A UE supporting V2X Service shall be able to transmit and receive V2X messages from other UEs supporting V2X Service in different PLMNs.
[CPR-013]	The 3GPP system shall be able to support V2X message transfer between UEs whether or not, served by the same PLMN supporting V2X Service.
[CPR-014]	The E-UTRA(N) shall be capable of transferring V2X messages between two UEs supporting V2V/P Service, directly or via an RSU, with a maximum latency of 100ms.
[CPR-015]	For particular usage (i.e., pre-crash sensing) only, the E-UTRA(N) should be capable of transferring V2X messages between two UEs supporting V2V Service with a maximum latency of 20ms.
[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.
[CPR-017]	The E-UTRAN shall be capable of transferring V2X messages via 3GPP network entities between a UE and an application server both supporting V2N Service with an end-to-end delay no longer than 1000 ms.
[CPR-018]	The 3GPP network should make available any supported positional accuracy improvement techniques (e.g., DGPS and/or OTDOA) in a resource efficient way to a subscribed UE supporting V2X Service.
[CPR-019]	The E-UTRA(N) shall be capable of transferring periodic broadcast messages between two UEs supporting V2X Services with variable message payloads of 50-300 bytes, not including security-related message component.
[CPR-020]	The E-UTRA(N) shall be capable of transferring event-triggered messages between two UEs supporting V2X Services with variable message payloads which can be up to 1200 bytes, not including security-related message component.
[CPR-021]	A UE supporting V2X Service shall be able to transmit and receive V2X messages when not served by E-UTRAN. 
[CPR-022]	A UE using V2I application shall be able to receive a V2X 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.
[CPR-023]	A UE supporting V2X Service shall be able to transmit V2X messages, in a periodic or even-triggered manner, if requested by V2X Service layer.
[CPR-024]	An RSU shall be able to transmit V2X messages to a UE supporting V2X Service, if requested by the V2X Service layer.
[CPR-025]	An RSU shall be able to deliver V2X messages to an application server and/or to other RSUs, if requested by the V2X Service layer.
[CPR-026]	The 3GPP system shall be able to vary the transmission rate and coverage area based on service conditions (e.g., UE speed, UE density).
[CPR-027]	The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions.
[CPR-028]	The 3GPP system shall support the anonymity of UE supporting V2X Service and the integrity protection of the transmission. 
[CPR-029]	3GPP system should be able to support driver and vehicle privacy, by ensuring that a vehicle cannot be tracked or identified by any other vehicle beyond a certain short time-period required by the application. 
[CPR-030]	The E-UTRAN shall be capable of transferring V2X messages between UEs supporting V2V Service with a maximum relative velocity of 280 km/h.
[CPR-031]	The E-UTRAN shall be capable of transferring V2X messages between UE supporting V2V and/or V2P Service and between UEs and RSU supporting V2V and/or V2I Service with a maximum absolute velocity of 160 km/h.
[CPR-032] 	The 3GPP network shall provide a means for the MNO to authorize UE supporting V2X Service separately to perform V2N Service.
[CPR-033] 	The 3GPP system shall be able to distribute information in a resource efficient way to large numbers of UEs.



2. Discussion
Following points need to be taken into consideration:
1. Current definition for RSU refers only V2I service. But, RSU can do more than that. For example, [CPR-014] states that RSU can support also transfer of V2X message for V2V/P service.
2. According to [CPR-025], RSU can talk to other RSU or application server. But current definition is limited to UE.
3. It is not clear the mapping between application and service. For example, when a V2X message is exchanged between vehicles via RSU, there are two interpretations:
	Alt1: V2V application generates V2X messages, and this is transported by V2I service (from one vehicle to RSU) and another V2I service (from RSU to another vehicle).

Alt2: V2I application generates V2X messages and this is transported by V2I service (from one vehicle to RSU). And V2I application generation V2X message and this is transported by V2I service (from RSU to another vehicle).


Deciding which alternative should be used is out of SA1 scope and it should be further elaborated by downstream groups. Thus, SA1 should not imply any specific linkage between service and application such as found in the current definitions. I.e, there is no one-to-one mapping V2I service and V2I application. 
4. As current definition for V2X service states, the categorization of V2X service is based on the end-to-end entity. So, to be aligned, we need to clearly define end point of communication.
5. The current definition for V2X service includes “transmitting or receiving UE using V2V application”. Though the intention is the UE for vehicle, the text can be read as UE-type RSU which uses V2V application to indirect relay V2X messages between vehicles. 
6. In TS 22.368, following is used to define MTC device. Maybe, we can use similar approach for V2X.

	MTC Device: A MTC Device is a UE equipped for Machine Type Communication, which communicates through a PLMN with MTC Server(s) and/or other MTC Device(s).
Note 1: 	A MTC Device might also communicate locally (wirelessly, possibly through a Personal Area Network, or hardwired) with other entities which provide the MTC Device "raw data" for processing and communication to the MTC Server(s) and/or other MTC Device(s). Local communication between MTC Device(s) and other entities is out of scope of the present document.




7. Proposal
It is proposed to agree on text proposal as described below for the definition section of V2X TS.

* * * * Start of text proposal * * * *
3.1	Definitions
For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Road Side Unit: An infrastructure that exchanges V2X-related information with a UE equipped for a vehicle or a driver of a vehicle, or other RSUs or V2X application server. It can be implemented in an eNB or a stationary UE.
V2I Service: A type of V2X Service, where one party is a mobile UE equipped for a driver or a driver of a vehicle and the other party is an RSU.
V2N Service: A type of V2X Service, where one party is a mobile UE equipped for a vehicle or a driver of a vehicle and the other party is V2X application server.
[bookmark: _GoBack]V2P Service: A type of V2X Service, where one party is a mobile UE equipped for a vehicle or a driver a vehicle and the other party is a UE equipped for a pedestrian or a vulnerable road user (e.g. a cyclist).
V2V Service: A type of V2X Service, where both parties of the communication are mobile UEs equipped for vehicles or drivers of vehicles.  
V2X Service: A type of communication service that involves at least one mobile UE equipped for a vehicle or a driver of a vehicle. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, V2P Service, and V2N Service. 



