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Introduction
As approved in RAN meeting #80 for Study on NR V2X SI [1]:
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.
It was also endorsed in RAN meeting #81 that [2]:
· SL→V2X SI, including the latency and reliability requirements applicable to V2X SI
· No discussion of SL in eURLLC SI
· Uu remote driving use case→ eURLLC SI
In this contribution, we give our analysis on NR Uu enhancement for advanced V2X use cases and the possible study on enhancement.
Discussion
Evaluation of NR Uu
As shown in Table 1 of section 7.2 consolidated requirements in [3], the performance requirements for advanced V2X use cases should be further studied. We choose some special use cases from platooning (section# 5.5), advanced driving (section# 5.20), extended sensors (section# 5.16) and remote driving (section# 5.21). From these special use cases, it can be found that in most cases high reliability, high data rate and low latency should be supported at the same time.




Table1: Performance requirements for advanced V2X use cases
	Communication scenario
	Payload (Bytes)
	Tx rate (Message/ Sec)
	Max end-to-end latency
(ms)
	Reliabi-lity (%)
	Data rate (Mbps)
	Communi-cation
 range (meters)

	Section
#
	Description
	CPR #
	
	
	
	
	
	

	5.5 
	Between UEs supporting V2X application 
	Driver control
	[CPR.P-007]
	300-400
(NOTE 2)
	
	25
	90
	
	

	
	
	Fully automated driving
	[CPR.P-008]
	1200
	
	10
	99.99
	
	80

	

	

	

	5.20
	Between UEs supporting V2X application
Fully automated driving
	[CPR.A-006
	
	
	[3]
	[99.999]
	[30]
	[500]

	5.16
	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]

	5.21
	Between a UE supporting V2X application & V2X Application Server.

Driver Control
	[CPR.R-004]
	
	
	[20]
	[99.999]
	UL: 25
DL: 1
	



In NR Release 15, high speed communication with up to 500 km per hour is already supported. That means we can meet some of the requirements for NR V2X usage scenarios because of the flexible configuration in NR Uu. In advanced V2X use cases, more requirements should be supported, e.g. high data rate, high reliability and low latency. In regards to NR, low latency and high reliability could be met by URLLC, but in URLLC, the data rate requirement is much lower than that for the advanced V2X use cases. If high data rate is needed, eMBB in NR Uu can be used, but the latency lower than 5ms and the reliability higher than 99.999% cannot be met in most cases. So, if the high data rate, high reliability and low latency are required simultaneously for the advanced V2X use cases, NR Uu enhancements should be supported and further studied. But some enhancements for NR Uu is now being studied in the URLLC study item with high data rate included, so whether to study high data rate in the NR V2X or URLLC study item should be decided. One possibility is to base the study on high data rate in NR V2X on the URLLC study item results.
Proposal 1:  Enhancements on NR Uu should be further studied for advanced V2X use cases.
Broadcast/Multicast on enhancement
To deliver V2X messages to multiple UEs in a geographical location, multicast/broadcast was introduced in LTE V2X communication. In LTE V2X communication, UEs should report the geo-location, so eNB could send broadcast/multicast information in a UE group. In contrast to LTE V2X, NR V2X minimum communication range can be up to 1000 meters, to handle the exchange of V2X messages to multiple UEs within a group in a larger coverage area.  Thus, broadcast/multicast enhancements should be at least considered for the NR V2X usage scenarios latency requirements.
For NR Uu, only unicast is supported, even though there are some usage scenarios for broadcast/multicast. Also, the distance between two cells in NR is significantly smaller than in LTE, so UEs in different cells may get closer and appear to be in the same group. How to deal with this issue and keep a high data rate transmission should be further studied. Lastly, unicast would not be appropriate for NR V2X broadcast/multicast usage scenarios because too many resources would be wasted. So, broadcast/multicast should be further studied in NR Uu for advanced V2X use cases. 
[bookmark: OLE_LINK3]Proposal 2:  Broadcast and multicast should be further studied in NR Uu.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, some preliminary issues of Sidelink resource pool allocation are discussed and the following proposals are given as following:
Proposal 1:  Enhancements on NR Uu should be further studied for advanced V2X use cases.
Proposal 2:  Broadcast and multicast should be further studied in NR Uu.
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