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1. Introduction
This document provides a proposal for the analysis of V2X application requirements in TS 22185 and TS 22.186
2. Reason for Change
One of the objective of FS_V2XAPP is to analyse the stage 1 requirements in TS 22.185 and TS 22.186 to determine which requirements have potential application level impacts.
A related analysis is proposed to capture the analysis of V2X service requirements. This will further help to identify application level key issues.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.0.0.
* * * First Change * * * *
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Analysis of V2X standards
4.X
3GPP V2X service requirements
4.X.1
Description

The V2X service requirements are specified in 3GPP TS 22.185 [X] and 3GPP TS 22.186 [Y].

The V2X service requirements specified in 3GPP are identified by taking into account the V2X service requirements defined in other SDOs, e.g. ETSI ITS, US SAE. 
The following types of V2X applications are addressed:

-
Vehicle-to-Vehicle (V2V);

-
 Vehicle-to-Infrastructure (V2I);

-
Vehicle-to-Network (V2N); and

-
Vehicle-to-Pedestrian (V2P).
The following V2X scenarios are addressed:

-
Safety-related V2X scenarios: e.g. automated driving, vehicle platooning 
-
Non-safety-related V2X scenarios: e.g. mobile high data rate entertainment, mobile hotspot/office/home, dynamic digital map update
A relevant aspect of advanced V2X applications is the Level of Automation (LoA), which reflects the functional aspects of the technology and affects the system performance requirements. The following LoA are defined:
-
 0 – No Automation;

-
1 – Driver Assistance;

-
2 – Partial Automation;

-
3 – Conditional Automation;

-
4 – High Automation; and

-
5 – Full Automation.

This subclause provides a description of the potential impact on V2X application layer of the 3GPP specified V2X service requirements.
4.X.2
Detailed Analysis

Table 4.X.2-1 describes the potential impact on V2X application layer of the 3GPP specifed V2X service requirements
Table 4.X.2-1: Impact 3GPP V2X service requirements on V2X application layer
	Reference
	V2X service requirement description 
	Impact on V2X application layer

	Subclause 5.1 of 3GPP TS 22.185 [X]
	General message transmission related requirements in [R-5.1-001] 
	The message can be sent via unicast or multicast and the V2X application needs should be considered for deciding the level of QoS required for the message transmission. 

	Subclause 5.1 of 3GPP TS 22.185 [X]
	Configuration related requirements in [R-5.1-002]
	V2X applications require enablement of configuration of V2X UEs, V2X application server, RSU (static and dynamic)

	Subclause 5.1 of 3GPP TS 22.185 [X]
	Requirements for RSU controlling the message transmission area in [R-5.1-011]
	RSU can control the area consisting of UEs to initiate unicast or multicast transmissions as per the V2I application needs.

	Subclause 5.1 of 3GPP TS 22.185 [X]
	Requirements for application server controlling the message transmission area in [R-5.1-011]
	V2X application servers can control the area consisting of UEs to initiate unicast or multicast transmissions as per the V2N application needs.

	Subclause 5.1 of 3GPP TS 22.185 [X]
	Requirements for supporting V2X application messaging as per the resource contraints on the UE in [R-5.1-014].
	V2X application servers should be aware of the resource status of the UEs it serves and accordingly communicate messages as per the V2X application needs.

	Subclause 5.1 of 3GPP TS 22.185 [X]
	Requirements for location accuracy support to V2X UEs in [R-5.1-015]
	V2X applications require location information with different accuracy as per the V2X application needs.

	Subclause 5.2.1 and subclause 5.2.2 of 3GPP TS 22.185 [X]
	Requirements for latency/reliability and message size.
	V2X applications require short discovery and bearer establishment for low latency message transfers between UEs or between UE and network.

	Subclause 5.2.3 of 3GPP TS 22.185 [X]
	Requirements for supporting UEs travelling in high speeds
	V2X applications require to be able to communicate with UEs in both unicast and broadcast methods when UEs are moving in high speeds which may include going out of coverage, coming in coverage, changing broadcast service areas, etc.

	Subclause 5.2.4 of 3GPP TS 22.185 [X]
	Requirements for authorization of UEs for V2X applications
	V2X applications require UEs to be authorized when their coverage is detected or explicitly requested by the UEs.

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-002]
	Optimize the communications between UEs supporting belonging to the same group and in proximity as per the V2X application needs.

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-003]
	V2X applications require management of groups (group membership determined at Layer 2 or application layer)

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-004]
	V2X application require group communication amongst the UEs

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-005]
	V2X application require one-to-one communication between UEs in a group

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-013]
	V2X applications require one-to-one and group communication between UEs belonging to different PLMN networks.

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-014]
	V2X applications require the UEs to be discovered belonging to the same V2X application

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-015]
	V2X applications require to be enabled on different 3GPP RATs. V2X application require the support for suitable network configuration and selection by the UE.

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-016], [R-5.1-017], [R-5.1-018]
	V2X applications require support for UE-to-Network relay to enable V2X communications

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-022]
	V2X applications require suitable group management and communications for a RSU.

	Subclause 5.1 of 3GPP TS 22.186 [Y]
	General requirements in [R-5.1-024]
	V2X application require the UE to discover the V2X application server as per the needs of the V2X application.

	Subclause 5.2 of 3GPP TS 22.186 [Y]
	Requirements to support vehicle platooning in [R.5.2-004], [R.5.2-005], [R.5.2-006], [R.5.2-007]
	V2X applications require the communication support amongst UEs with different LoAs for vehicle platooning scenario.

	Subclause 5.4 of 3GPP TS 22.186 [Y]
	Requirements to support extended sensors in [R.5.4-001], [R.5.4-002], [R.5.4-003], [R.5.4-004], [R.5.4-005], [R.5.4-006],
	V2X applications require the communication support amongst UEs with different LoAs for extended sensors scenario.
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