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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
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Acronym: FS_eV2XARC_Ph2
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
{Not applicable for Feature nor for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work Items 

	Unique ID
	Title

	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720003
	Study on Enhancement of 3GPP support for V2X services (FS_eV2X)
	Rel-15 Stage 1 study on eV2X service requirements

	750002
	Enhancement of 3GPP support for V2X scenarios (eV2X)
	Rel-15 Stage 1 work on eV2X service requirements

	820024
	Improvement of V2X service Handling (V2XIMP)
	Rel-16 Stage 1 work on eV2X service requirements

	760043
	Study on architecture enhancements for 3GPP support of advanced V2X services (FS_eV2XARC)
	Rel-15/16 Stage 2 study 

	820018
	Architecture enhancements for 3GPP support of advanced V2X services (eV2XARC)
	Rel-16 Stage 2 work

	800096
	Study on NR Vehicle-to-Everything (FS_NR_V2X)
	Rel-16 RAN study item

	830078
	5G V2X with NR sidelink (5G_V2X_NRSL)
	Rel-16 RAN work

	830030
	Study on architectural enhancements for 5G multicast-broadcast services (FS_5MBS)
	Rel-17 Stage 2 study on MBMS

	830033
	Study on System enhancement for Proximity based Services in 5GS (FS_5G_ProSe)
	Rel-17 Stage 2 study on ProSe


Dependency on non-3GPP (draft) specification: 

{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}
3
Justification

In Release 16, architecture enhancements to the 5G System were specified in TS 23.287 to facilitate vehicular communications for Vehicle-to-Everything (V2X) services, over the following reference points, based on service requirements defined in TS 22.185 and TS 22.186:
-
PC5 reference point: NR PC5 RAT, LTE PC5 RAT.

-
Uu reference point: NR, E-UTRA.
Interworking with EPS was also specified in Release 16. However, some of the requirements specified in TS 22.186 are not supported in Release 16 work. 
For example, the advanced V2X services require relative lateral positioning accuracy of 0.1m between UEs (for coordinated manoeuvre) and longitudinal position accuracy less than 0.5m (for platooning applications). For V2X use, such high accuracy positioning is referring to relative position between the UEs, and it needs to work even out of coverage. Therefore, for V2X services, a PC5 based positioning mechanism between the UEs is required, and it is different from those defined in existing positioning mechanism, e.g. eLCS. It is desirable to develop the architecture and system enhancement to support such PC5 based positioning mechanism for V2X services, with or without infrastructure assistance, ranging based positioning.   

Additionally, there are requirements to support the relay function for the V2X operation in TS 22.186, which are not supported in Release 16. For V2X operations, there are needs for UE-to-Network relay function (e.g. for the V2N services). Therefore, this should be studied in Release 17. Although support of UE-to-Network relay is in scope of Release 17 study item FS_5G_ProSe (Study on System enhancement for Proximity based Services in 5GS), support of UE-to-Network relay tailored for V2X services would be needed because behaviour of V2X applications and characteristics for UEs supporting V2X services (e.g. vehicle, Road Side Unit (RSU)) are different from those for Public Safety.
Pre-Rel-17 V2X supports both the vehicle type of UE and pedestrian type of UE. However, Pre-Rel-17 V2X does not support functionality specific for the pedestrian type of UEs carried by pedestrian users, cyclists or etc. LTE PC5 only introduced a special resource selection mechanism (i.e. partial sensing or random selection only) for the pedestrian type of UE and similar support is expected for NR PC5. That is, there was no optimization for the pedestrian type of UEs, which has power and computation limitations. As indicated in 5GAA contribution on Release 17 visions (RP-191426: 5GAA vision for 3GPP Rel-17), there is a strong desire from auto industry to have support of the V2X use for Vulnerable Road Users (VRU), and therefore providing enhancement for related aspects, e.g. power saving, etc. is necessary. 

The advanced V2X services generally require lower latency and higher reliabilities, e.g. reliability higher than 99.999% with 3 ms end-to-end delay. Such QoS requirements may not be supported with the Release 16 system design including radio layer design. Therefore, it is desirable to study in Release 17 whether enhancements of the system and QoS models are needed and if needed how enhancements of the system and QoS models can help in achieving such ultra reliable communications, e.g. with infrastructure (RAN node or RSU) assisted resource managements, resource coordination among UEs.  
In EPS, V2X communication using MBMS system was supported. However, due to the lack of multicast/broadcast support in 5GS, Release 16 V2X system does not have multicast/broadcast communication support over 5GC and Uu. As multicast-broadcast support will be introduced in Release 17 with study item FS_5MBS (Study on Architectural enhancements for 5G multicast-broadcast services), it is desirable to study if there is any requirement from V2X perspective for the 5G multicast/broadcast system design. It is also useful to study how the V2X system can make use of the 5G multicast-broadcast function, e.g. for the discovery of local V2X Application Servers.        
One of main aspects specified in Release 16 is V2X communication over NR PC5 reference point to support advanced V2X services such as Vehicles Platooning, Advanced Driving and Extended Sensors. However, notification on potential QoS change to the V2X Application Server to assist Application Adjustment based on the service requirements derived from V2XIMP (Improvement of V2X service Handling) was specified only for V2X communication over Uu reference point. This is because for V2X communication over NR PC5 reference point, the focus was on establishing the basic and fundamental features, such as groupcast/unicast and per-flow QoS model. Therefore, in Release 17, support of monitoring/analysis on QoS of V2X communication over PC5 reference point to assist V2X application adjustment should be studied.
4
Objective

The study item aims at further investigating 5G System enhancements for 3GPP support of advanced V2X services, based on what has been specified Rel-16, based on vehicular services requirements defined in SA1 V2X (TS 22.185) and eV2X (TS 22.186). 

The detailed objectives are to investigate potential 5GS enhancements in order to support the followings:

1.
PC5 based positioning mechanism for V2X services, with or without infrastructure (e.g. RSU) assistance, ranging based positioning.
2.
Support of UE-to-Network relay mechanism for V2X services.
NOTE 1:
For Objective 2, the study will coordinate with Study on System enhancement for Proximity based Services in 5GS (FS_5G_ProSe) to maximize the common functionalities and reduce duplicate work.
3.
Enhanced support of V2X operation for pedestrian UEs (i.e. UEs for Vulnerable Road Users), e.g. V2X communication with power efficiency.
4.
Potential enhancements for ultra-reliable V2X communication over PC5 reference point to support e.g. reliability higher than 99.999% with 3 ms end-to-end delay. 

5.
V2X communication using 5G multicast-broadcast services, e.g. V2X Application Server discovery using 5G multicast-broadcast services.
NOTE 2:
Objective 5 will be based on Study on architectural enhancements for 5G multicast-broadcast services (FS_5MBS) and start once sufficient progress on FS_5MBS has been made.
6.
Support of monitoring/analysis on QoS of V2X communication over PC5 reference point to assist V2X application adjustment.
The impact on RAN is to be analysed by and coordinated with the relevant RAN WGs.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	TR 23.run
	Study on architecture enhancements for 3GPP support of advanced V2X services – Phase 2
	SA#87
March 2020
	SA#88
June 2020
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
LaeYoung Kim, LG Electronics, laeyoung.kim@lge.com
7
Work item leadership

SA2
8
Aspects that involve other WGs

SA3 for security aspects. 
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