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5

Requirements
5.2
Specific Service Requirements
5.2.1
Latency/ Reliability Requirements
The E-UTRA(N) shall be capable of transferring V2V/I/P Service messages between two UEs supporting V2V/I/P Services directly or via an eNB(s) with a maximum communication latency of 100ms.
The E-UTRA(N) shall be capable of transferring V2I Service messages between a UE and a roadside unit both supporting V2I Services with a communication latency no larger than 100 ms and low delivery loss rate.
The 3GPP system shall be able to support delivery of V2N Services messages generated by the traffic safety server to the UE supporting V2N Services with a communication latency no larger than 500 ms.
The E-UTRAN shall be capable of transferring V2N Service messages for V2N Services via LTE network entities between a UE and a serving entity both supporting V2N Services with an end-to-end latency no larger than 1000 ms.
A UE supporting V2X Service shall be able to support multiple delay requirements depending on different types of V2X Service messages.

The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions.
5.2.2
Message Size Requirements
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. 
Note 1: The content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current position, speed, acceleration and optional estimated trajectory
Note 2: 
The above message size does not take into account security overhead that can be added by application layer.
The E-UTRAN shall be capable of transferring event-triggered messages between two UEs supporting V2X Services with variable message payloads of 50-400 Bytes, which can be up to 1200 Bytes.

Note 1: The content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current position, speed, acceleration and optional estimated trajectory
Note 2: 
The above message size does not take into account security overhead that can be added by application layer.
5.2.3
Frequency Requirements
The E-UTRA(N) shall be capable of transferring messages for V2V Service between two UEs supporting V2V Services with maximum frequency of 10 messages per second.
The E-UTRA(N) shall be capable of transferring messages for V2I Service between a UE and a roadside unit both supporting V2I Services with the maximum frequency of 10 messages per second.
The E-UTRAN shall be capable of transferring V2N Service messages via LTE network entities between a UE and a serving entity both supporting V2N Services with maximum frequency of 1 message per second and a minimum frequency of 1 message per 10 seconds.
The E-UTRA(N) shall be capable of transferring V2P Service messages between UEs supporting V2P Services with a maximum frequency of 1 messages per second.
5.2.4
Range Requirements
The E-UTRA(N) shall be able to support a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds).
5.2.5
Speed Requirements
The E-UTRA(N) shall be capable of transferring V2X Service messages between UEs supporting V2X Services with a maximum absolute velocity of 160 km/h.
The E-UTRA(N) shall be capable of transferring V2X Service messages between UEs supporting V2X Services with a maximum relative velocity of 280 km/h.
The E-UTRA(N) shall be capable of transferring V2I Service messages between UE and a roadside unit supporting V2I Services with a maximum relative velocity of 160 km/h.
5.2.6
Other Requirements
The Radio Access Network shall be able to consider radio resources and their utilization for the V2V Service message of a UE transfer over E-UTRAN
The impact of V2V Service message transfer on radio usage, network usage and battery consumption should be minimized.
The 3GPP network shall provide a means for the MNO to enable or disable the usage of V2V Service message of any UE transfer over E-UTRAN.
The Radio Access Network shall control the radio resources associated with the E-UTRAN for V2X Service messages from an UE.
The 3GPP network shall provide a means for the MNO to control the connection path for a specific service over V2V. The selected route may be different for different types of services in the same vehicle. The route may be controlled also taking into consideration radio-related parameters such as traffic load and specific radio and service requirements for a given service.
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, 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.
A UE that supports V2I Service shall be able to recognize whether a cell supports message transfer as needed for V2I Services.
A UE that supports V2V Service shall be able to transmit an event-triggered V2V Service message immediately after it has been triggered by the V2V Service layer.
The E-UTRA(N) shall be able to support a high density of UEs supporting V2V Services (e.g. a 4-lane motorway with a traffic jam)
Note: 
When network’s coordination is not available out of coverage, in high density situations V2V Service quality may be degraded.
The 3GPP network shall be able to provide means to prioritize V2X Service message transmission for a UE supporting V2X Services and serving specific purpose (e.g. ambulance or patrol car on duty).
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).
The 3GPP network shall be able to provide means to prioritize transmission of V2X Service message according to its type (e.g. whether road safety related message or not).
For UE supporting V2X Service, the impact of V2X message transmission on battery consumption should be minimized for UE with reduced battery capacity.
Based on 3GPP network means the 3GPP network shall provide the location of the UEs supporting V2N Services to the entity.
A UE supporting V2X Services should be provided with additional 3GPP (e.g. OTDOA) and/or non 3GPP (e.g. DGPS) mechanisms by which it can derive its location with higher accuracy.
The 3GPP Network should make available any supported positional accuracy improvement techniques in a resource efficient way to a subscribed UE supporting V2X Services.
A UE supporting V2X service shall be authorized by the MNO network for usage of message transmission and reception as needed for V2V Services, whether being served or not by E-UTRAN.
The 3GPP network shall provide a means for the MNO to authorize on per subscription basis, the allowed communication range a UE is allowed to use for V2V Service.
A UE supporting V2V Service shall be able to be pre-configured under MNO control with parameters to be used for the transmission and reception of messages for V2V Service when not served by E-UTRAN.
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.
Both the HPLMN and VPLMN operators shall be able to charge for network resource usage for V2V message transfer by a UE.

All UEs supporting V2N independent of their association with different HPLMN or roaming condition shall experience the same service quality from the 3GPP network, for example on delays, latency and ease of use of the service.
The MNO network shall be able to support anonymity and integrity protection for V2X communication.
The 3GPP Network shall be able to control radio resources used by UE-type RSU.
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.
An RSU shall be able to be configured for transmission of V2X Service messages to a UE supporting V2X Service as requested by the V2X Service layer.
When requested by the V2X Service layer, an RSU shall be able to deliver V2X Service messages to a traffic safety server and/or UEs supporting V2X Service and/or to other RSUs.
The 3GPP system shall be able to support delivery and distribution of the V2X Service message generated by a traffic safety server to the RSUs and/or the UEs supporting V2X Service.
The 3GPP system shall be able to provide the traffic safety server and the RSU with means to dynamically control the area where V2X Service messages are distributed and transmitted depending on the type and contents of the V2X Service messages.
A UE that supports V2X Service shall be able to support transmission and reception of the V2X Service messages from other UEs that supports V2X Service in different PLMNs and of different countries, including when roaming.
Note: 
It is not required that a UE supporting V2V Services can simultaneously use different PLMNs for V2V Services.
