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1. Introduction
 In RAN1 #80 meeting, the new SID NR-V2X has been agreed with the following objectives:1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

Compared with broadcast communication having multiple receivers, unicast and groupcast communication has only a few target destination. By optimizing the radio transmission for the target destinations, reliability or other performance metric can be enhanced so that the severe requirement for V2X can be satisfied. 
 In RAN1#94, potential aspects for the sidelink enhancements for unicast and/or groupcast are at least identified:
· HARQ feedback
· CSI acquisition
· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme

In this contribution, first, we analyze the requirements in TS 22.186 [1] and confirms performance requirement V2V should satisfy. Then, we give our initial views about each features.
 
2. Enhancements for unicast and groupcast communications in V2X
2.1 Requirement analysis
 In TS 22.186, requirements for V2X use cases are specified. In this section, we analyze the requirements and clarify the necessary functionality for V2X communication. In TS 22.186, there are 4 requirement tables for vehicle platooning, advanced driving, extended sensors and remote driving. Although corresponding solution is not clearly mentioned, we assumed requirements whose latency requirement is less than 10ms may be at least satisfied by sidelink solution since the low latency aspect is one of the benefits of sidelink communication and listed them in Table 1. Note that requirement for remote driving is omitted since the requirement is obviously for Uu solution. 

Table 1 Requirements with latency of less than 10 ms in TS 22.186
	Scenario
	Payload (Bytes)
	Tx rate (Message / Sec)
	Max end-to-end latency (ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Cooperative driving for vehicle platooning Information exchange between a group of UEs supporting V2X application
	50-1200
	30
	10
	99.999
	
	180

	Cooperative collision avoidance between UEs supporting V2X application
	2000
	100
	10
	99.99
	10
	

	Cooperative lane change between UEs supporting V2X application
	12000
	
	10
	99.99
	
	

	Sensor information sharing between UEs supporting V2X application
	
	
	3
	99.999
	50
	200

	
	
	
	10
	99.99
	25
	500

	
	
	
	10
	99.99
	1000
	50

	Video sharing between UEs supporting V2X application
	
	
	10
	99.99
	700
	200

	
	
	
	10
	99.99
	90
	400



Based on Table 1, the following observations can be made regarding reliability, data rate, and minimum communication distance.
Observation 1
For all use cases, the reliability levels are at least equal to or higher than 99.99%.
Observation 2
Data rates are ranging from 10 Mbps to 1000 Mbps.
Observation 3
Minimum communication distances are ranging from 50 m to 500 m. 

Thus, the requirements of communication distance and data rates are truly diverged depending on the use cases while high reliability is consistently required. Therefore, the sidelink communication should adaptively change the transmission setting according to the requirement of each use case. Especially, in unicast and groupcast communications, since the target destinations are clearly defined, radio transmission setting can be adjusted according to the change in sidelink radio environment so that the requirements should consistently be satisfied. 

2.2 Technical aspects
HARQ feedback
 HARQ feedback can be used to enhance the reliability of data transmission. Retransmission interval and the maximum number of the retransmissions should be discussed in conjunction with the latency requirements of 3ms for one use case and 10ms for the other use cases in Table 1. 

Proposal 1: HARQ retransmission interval and the maximum number of retransmissions should be evaluated with consideration of delay requirement in TS 22.186.

Open loop and/or closed-loop power control and link adaptation
As we showed in the previous section, V2V communication demands severe data rate requirement. In order to realize stable system with satisfying such requirement, adaptive adjustment of the transmission data rate (i.e. MCS, code rate, etc) depending on the channel quality is crucial. In addition, in order to guarantee the scalability of the V2V system, it will be also crucial to simultaneously apply transmit power control (TPC) to reduce the mutual interference among V2V communication [2, 3, 4].

Observation 4: TPC is useful to reduce the interference among vehicle UEs in crowded area.

In order to apply closed-loop TPC, feedback information like TPC command is necessary. Such information can be sent to a transmitter by defining sidelink feedback channel or via gNB. In that case, target performance criterion should be configured at receiver side to judge whether current channel quality is enough for intended service or not. 
On the other hand, in case of open-loop power control, pathloss estimation at receivers is difficult without notification of the transmit power level information. Therefore, it should be further discussed what kind of control on transmit power is possible under open-loop control. 

Proposal 2: It should be further discussed what kind of information is available for open-loop TPC to adjust transmit power.
Proposal 3: Feedback information for closed-loop TPC should be further studied from the perspective of performance and control overhead.


3 Conclusion
 In this contribution, we discussed about the performance requirement in TS 22.186 and made several observations and a proposal regarding the feedback information for unicast and groupcast communications.

Observation 1
For all use cases, the reliability levels are at least equal to or higher than 99.99%.
Observation 2
Data rates are ranging from 10 Mbps to 1000 Mbps.
Observation 3
Minimum communication distances are ranging from 50 m to 500 m.
Observation 4
TPC is useful to reduce the interference among vehicle UEs in crowded area.


Proposal 1
HARQ retransmission interval and the maximum number of retransmissions should be evaluated with consideration of delay requirement in TS 22.186.
Proposal 2
It should be further discussed what kind of information is available for open-loop TPC to adjust transmit power.
Proposal 3
Feedback information for closed-loop TPC should be further studied from the perspective of performance and control overhead.
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