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In this document we provide the list of functional and general requirements from 3GPP TS 22.186 as well as S1-181742 with consolidated levels of priority taking into account the 9 use cases included in the annexes 1-9.
General Requirements
	Requirement Source
	Application Support
	Requirement Label
	Requirement Description
	Priority Level

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-001]
	The 3GPP system shall be able to control the communication range for a message based on the characteristic of the messages transmitted by a UE supporting V2X application
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-002]
	The 3GPP system shall be able to optimize the communication between UEs supporting V2X application belonging to the same group and in proximity.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-003]
	The 3GPP system shall be able to support the message transfer for group management operations as requested by the application layer.
NOTE 1: The determination of group membership may be done at the upper layers and/or lower layers (application and/or Layer 2).
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-004]
	The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-005]
	The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-006]
	The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-007]
	The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting V2X application.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-008]
	The 3GPP system shall support high connection density for congested traffic.
NOTE 2: Example estimate is for worst case US Freeway scenario that does not include arterial roads (i.e. onramps): 5 lanes in each direction or 10 lanes total per highway, for up to 3 highways intersecting = 3,100 to 4,300 cars per square kilometer
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-009]
	The 3GPP system shall support efficient coordination of radio resources used for transport of messages to maximize the utilization of the available spectrum and to ensure the required reliability
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-010]
	The 3GPP system shall be able to control the UL and DL reliability of transport of V2X communications, depending on the requirement of V2X application
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-011]
	Impact to E-UTRA(N) by UE supporting only NR based V2X communication shall be minimized.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-012]
	Impact to NR by UE supporting only E-UTRA based V2X communication shall be minimized.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-013]
	The 3GPP system shall be able to support message transfer between UEs or between a UE and a UE-type RSU, regardless of whether or not they are subscribers of the same PLMN supporting V2X communications. In case they are subscribers to different PLMNs, there shall be no service degradation of the message transfer.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-014]
	The 3GPP system shall enable discovery and communication between UEs supporting the same V2X application.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-015]
	The 3GPP system shall be able to support the operators to select which 3GPP RAT to use for a V2X application.
NOTE 3: Different V2X applications can be identified by use of different ITS-AID or PSID.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-016]
	The 3GPP system shall enable a UE supporting a V2X application to obtain network access via another UE supporting V2X application.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-017]
	The 3GPP system shall enable a UE supporting a V2X application to discover another UE supporting V2X application that can offer access to the network.
	Low

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-018]
	The 3GPP system shall support switching between direct 3GPP connection and indirect 3GPP connection via a UE supporting a V2X application, for a UE supporting a V2X application.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-019]
	The 3GPP system should be able to support confidentiality and integrity of message transfer between a UE supporting a V2X application and network, when the UE is using an indirect 3GPP connection.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-020]
	The 3GPP system shall allow UEs supporting V2X application to use NR for direct communication when the UEs are not served by a RAN using NR.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-021]
	The 3GPP system shall allow UEs supporting V2X application to use E-UTRA for direct communication when the UEs are not served by a RAN using E-UTRA.
	High

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-022]
	An RSU shall be able to communicate with up to 200 UEs supporting a V2X application.
NOTE 4: This requirement specifies the number of UEs that RSU should be capable of handling. The requirement is not applied to the number of UE in a platoon.
NOTE 5: This requirement is not applied to UE-type RSU.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-023]
	The 3GPP system shall be able to support confidentiality and integrity of message transfer between a UE supporting V2X application and a V2X application server.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Generic
	[R.5.1-024]
	The 3GPP system shall provide a mechanism to provide addressing information (e.g. IP address or FQDN) of V2X application server(s) to the UEs supporting V2X applications.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Requirements to support Vehicles Platooning
	[R.5.2-001]
	The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Requirements to support Vehicles Platooning
	[R.5.2-002]
	For Vehicle Platooning, the 3GPP system shall be able to support reliable V2V communications between a specific UE supporting V2X applications and up to 19 other UEs supporting V2X applications.
NOTE 1:  For group of heavy goods vehicle platooning, the number of UEs in a platoon can be smaller, due to communication range, the length of truck, inter-truck distance, etc.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Requirements to support Vehicles Platooning
	[R.5.2-003]
	The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity.
	Medium

	3GPP TS 22.186 V15.2.0 (2017-09)
	Requirements to support Remote Driving
	[R.5.5-001]
	The 3GPP system shall support message exchange between a UE supporting V2X application and V2X application server for an absolute speed of up to 250 km/h.
	Medium

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.2-001]
	 The 3GPP system shall be able to provide a standardized interface to enable exposure of the following services and capabilities to V2X applications, to support the V2X application to adjust its service offering:
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.2-001a]
	The 3GPP system shall be able to support V2X applications to request information on whether connectivity can be provided in a certain geographical area.
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.2-001b]
	The 3GPP system shall be able to provide V2X applications with information on whether connectivity can be provided in a certain geographical area.
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.2-001c]
	The 3GPP system shall be able to support V2X applications to request information on whether specific QoS can be provided in a certain geographical area.
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.2-001d]
	The 3GPP system shall be able to provide V2X application with information on whether the requested QoS can be provided in a certain geographical area.
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.3-001]
	The 3GPP system shall be able to authenticate V2X application for accessing exposed services and capabilities of the 3GPP system.
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.3-002]
	The 3GPP system shall be able to authorize V2X application to access exposed services and capabilities of 3GPP system.
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.3-003]
	The 3GPP system shall be able to provide authorized information to V2X application.
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.4-001]
	The 3GPP system shall be able to provide a standardized interface to enable the exposure of the following services and capabilities to V2X applications, to support V2X application to adjust its service offering: 
	Medium

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.4-001a]
	The 3GPP system shall be able to support V2X applications to subscribe to information on the availability or unavailabity of connectivity for a certain geographic area. 
	High

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.4-001b]
	The 3GPP system shall be able to provide V2X applications with updated information on the availability or unavailability of connectivity within a certain geographic area, at least a certain amount of time before when the actual change occurs.
	Medium

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.4-001c]
	The 3GPP system shall be able to support V2X applications to subscribe to information on the QoS which can be provided within a certain geographic area.
	Medium

	3GPP SA1#82
	Potential Requirement
	[PR.5.X.4-001d]
	The 3GPP system shall be able to provide V2X applications with updated information on the QoS that can be provided within a certain geographic area, at least a certain amount of time before when the actual change occurs.
	Medium

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.5-001]
	The 3GPP system shall be able to support efficient and secure mechanism to gather information (e.g. location information, reliablity information, timing information, latency information, velocity information and so on.), which enables 3GPP system to support V2X . NOTE: It is FFS whether Mimization of Driving Test can support this requirement in consideration of the various velocity of vehicular environment. application to adjust its service offering.
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.5-002]
	Based on service agreement and operator policy, the 3GPP system shall be able to provide authorized V2X application with information enabling V2X application to adjust its service offering, based on gathered information.
	Medium

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.5-003]
	The 3GPP system shall be able to minimize impact to system performance, while supporting a mechanism to gather information, which enables 3GPP system to support V2X application to adjust its service offering.
	Medium

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.6-001]
	The 3GPP system shall be able to support service continuity for a UE even when the PLMN serving the UE changes. 
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.7-001]
	The 3GPP system shall be able to provide mechanisms to support the estimation of potential QoS for a certain time period and a certain geographical location, with negotiated accuracy level to support V2X applications to adjust their service offerings.
	High

	3GPP SA1#82
	Potential Requirements to support Advanced Driving
	[PR.5.X.7-002]
	The 3GPP system shall be able to provide mechanisms to support the provision of potential QoS at a certain time period and a certain geographical location after informing the V2X applications with the QoS information, the time period and and the geographical location.
	High

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Y.2-001]
	The 3GPP system shall be able to provide V2X applications with supported QoS information, regardless of whether a UE related to the V2X application is in coverage of a 3GPP radio access network or not. NOTE: This requirement may not be applicable all scenarios. For example, when QoS information is generatated in the 3GPP network and UE is out of coverage, V2X application can not be provided with the QoS information.
	High

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Y.2-002]
	The 3GPP system shall be able to provide V2X applications with updated supported QoS information, when the supported QoS changes.
	Medium

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Y.2-003]
	The 3GPP system shall be able to additionally provide V2X application with prediction on how long the QoS will be maintained, when the 3GPP system provides the V2X applications with supported QoS information.
	Medium

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Y.2-004]
	The 3GPP system shall be able to additionally provide V2X applications with prediction on geographical area where the QoS will be maintained, when the 3GPP system provides the V2X application with supported QoS information.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001]
	The 3GPP system shall be able to provide a standardized interface to enable exposure of the following services and capabilities to V2X application, to support the V2X application to adjust its service offering:
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001a]
	The 3GPP Core Network shall be able to support a V2X application to request information on whether connectivity service can be provided for a certain geographic area and time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001b]
	The 3GPP Core Network shall be able to provide a V2X application with information on whether connectivity service can be provided for a certain geographic area and time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001c]
	The 3GPP Core Network shall be able to support a V2X application to request information on whether specific QoS can be provided for a certain geographic area and time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001d]
	The 3GPP Core Network shall be able to provide a V2X application with information on whether the requested QoS can be provided for a certain geographic area and time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001e]
	The 3GPP Core Network shall be able to support a V2X application to request reliable provision of connectivity with specific QoS parameter for a certain geographic area and time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001f]
	The 3GPP Core Network shall be able to provide a V2X application with response on whether the request on reliable provision of connectivity service with specific QoS parameter for a certain geographic area and a certain time is accepted or not.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-001g]
	The 3GPP Core Network shall be able to provide a V2X application with recommendation of QoS parameters that can be provisioned for connectivity services for a certain geographic area and a certain time.
	Medium

	3GPP SA1#82
	Potential Requirements to support Remote Driving
	[PR.5.Z.2-002]
	The 3GPP system shall be able to support means to provide connectivity service with specific QoS for a certain geographic area, based on the response sent to V2X application. 
	Medium

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Z-001]
	The 3GPP network shall be able to notify an application server supporting a V2X application when it estimates that the QoS might need to be downgraded compared to the currently agreed QoS of a 3GPP connection e.g. due to expected bad network conditions, change of radio technology, radio congestion. 
	High

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Z-002]
	The 3GPP network shall be able to negotiate alternative QoS with the V2X application.
	Medium

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Z-003] 
	The 3GPP network shall notify an application server supporting V2X application that the current QoS might change indicating the specific period of time and/or geographical area it applies.
	Medium

	3GPP SA1#82
	Potential Requirements to support Vehicles Platooning
	[PR.5.Z-004]
	The 3GPP network shall be able to notify an application server supporting a V2X application when it estimates that the QoS can be upgraded compared to the currently agreed QoS of a 3GPP connection e.g. due to expected improved network conditions, change of radio technology, less cell occupation.
	Medium



Conclusion
[bookmark: _GoBack]This document presented the priority level of the general requirements from 3GPP TS 22.186 and from S1-181742 from a 5GAA perspective.
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