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Introduction
In the approved SID for NR V2X [1], the following objective for NR/LTE Uu enhancements is included.
	2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.



This contribution discusses advanced V2X use cases and candidate issues for NR/LTE Uu enhancements. This is a revision of  R1-1810871.

Discussion 
Requirements for advanced V2X use cases
In [2], the use cases for advanced V2X services are addressed and categorized into platooning, advanced driving, remote driving, and extended sensors as shown in Table 1.
Table 1: Mapping of use cases to use case group [2, Table A-1]
	Use case group
	Section number
	Use case name

	Platooning
	5.1
	eV2X support for Vehicle Platooning

	
	5.2
	Information exchange within platoon

	
	5.5
	Automated Cooperative Driving for Short distance Grouping

	
	5.12
	Information sharing for limited automated platooning

	
	5.13
	Information sharing for full automated platooning

	
	5.17
	Changing Driving-Mode

	Advanced Driving
	5.9
	Cooperative Collision Avoidance (CoCA)

	
	5.10
	Information sharing for limited automated driving

	
	5.11
	Information sharing for full automated driving

	
	5.20
	Emergency Trajectory Alignment

	
	5.22
	Intersection Safety Information Provisioning for Urban Driving

	
	5.23
	Cooperative lane change (CLC) of automated vehicles

	
	5.25
	3D video composition for V2X scenario

	Remote driving
	5.4
	eV2X support for Remote Driving

	
	5.21
	Teleoperated Support (TeSo)

	Extended Sensor
	5.3
	Automotive: Sensor and State Map Sharing

	
	5.6
	Collective Perception of Environment

	
	5.16
	Video data sharing for automated Driving

	General
	5.7
	Communication between vehicles of different 3GPP RATs

	
	5.8
	Multi-PLMN environment

	
	5.15
	Use case on Multi-RAT

	
	5.19
	Use case out of 5G coverage

	
	5.14
	Dynamic Ride Sharing

	
	5.18
	Tethering via Vehicle

	
	5.24
	Proposal for secure software update for electronic control unit



First of all, among the above use cases, RAN1 needs to discuss which use cases should be targeted for Uu enhancement rather than sidelink. 
[bookmark: _Ref521576827]Proposal 1: Discuss the use cases for advance V2X applications using Uu.
	For each use case, performance requirements in the perspective of payload size, transmission rate, E2E latency, reliability, data rate and communication range are provided below.

	Communication scenario
	Payload (Bytes)
	Max end-to-end
latency
(ms)
	Reliability (%)
	Data rate (Mbps)
	Communication range (meters)

	5.16 Video data sharing for automated Driving
	Between UEs supporting V2X application
	Driver control/
Limited automated driving
	[CPR.E-007]
	
	[50]
	90
	[10]
	[100]

	
	
	Fully automated driving
	[CPR.E-008]
	
	[10]
	99.99
	[700]
	[500]



RAN1 needs to discuss how those requirements defined in [2] could be interpreted in physical layer. For example, when maximum end-to-end latency is given as 50ms for video data sharing, it is not clear yet what the maximum allowable latency in physical layer is. Moreover, it is observed that many use cases for advanced V2X applications require high reliability and low latency. These aspects targeted for LTE/NR-Uu enhancement should be studied in eURLLC SI as agreed in RAN#81 [3].

Uu enhancement
In RAN1#94bis, the following was agreed [4]:
	
Agreements:
· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
· Draft LS to send to RAN2 in R1-1812002 (Ricardo), which is approved and final LS in R1-1812058

Agreements:
· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). 
· Reports of Uu V2X traffic-related information (at least for periodic traffic)




Since it was agreed to have multiple active UL configured grants in a given BWP in a given cell, details on how to support it need to be studied further. This aspect can be applied not only for NR V2X but also for eURLLC and details should be studied in eURLLC SI as agreed in RAN#81 [3].
Proposal 2: Study details on how to support multiple active UL configured grants in eURLLC SI rather than in NR V2X SI.

We think that one possible enhancement of NR Uu to be discussed in NR V2X is groupcast operations because Rel-15 NR does not support multicast and broadcast for data transmission, which has been supported in LTE by using eMBMS and SC-PTM. Group communications over Uu can be used for platooning applications under the gNB coverage for better reliability than sidelink. When introducing multicast/broadcast over Uu, the approach like SC-PTM rather than like eMBMS will have less specification impact and help to reduce time budget to study/work on it. Also, similar to NR sidelink groupcast, HARQ and CSI feedback mechanisms could be also studied to increase throughput and reliability.
[bookmark: _Ref521576834]Proposal 3: Study SC-PTM-like group communications and associated HARQ and CSI feedback over NR Uu.
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Figure 1: Use case of Uu multicast from gNB to many vehicles in the same group/platoon

Conclusions
This contribution considered aspects for Uu enhancements, and the followings are proposed. 
Proposal 1: Discuss the use cases for advance V2X applications using Uu.
Proposal 2: Study details on how to support multiple active UL configured grants in eURLLC SI rather than in NR V2X SI.
[bookmark: _GoBack]Proposal 3: Study SC-PTM-like group communications and associated HARQ and CSI feedback over NR Uu.
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