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1. Introduction
In RAN#84, general design principles / guidelines were endorsed in [1] for Rel-17 sidelink enhancement email discussion and it should “focus on common functions across the key use cases” and at the same time the design should strive to “achieve maximum commonality between commercial, V2X, and critical communication usage of sidelink while addressing their specific requirements”. The email discussion for Rel-17 sidelink enhancement was subsequently carried out over the reflector, and email discussion outcomes are summarized and provided in [2].
In this contribution, we first identify relevant usage of sidelink for commercial, public safety and V2X, and provide comparison of functional and numerical requirements for these key use case groups.
2. Discussion
· Commercial use cases for NCIS (Network Control Interactive Services): 
· Functional usage and operation requirements [3]
· Direct UE-to-UE communication via the ProSe Communication path for a group of users in proximity, participating in the same NCIS session, and belonging to the same or different MNO for high throughput and low latency real-time data exchange like interactive gaming, data sharing between various kinds of terminal, e.g. smartphones, robots, and etc.
· The 3GPP system shall support a mechanism to allow NCIS user to discover, join and to be invited to any NCIS group based on user interest in the NCIS session or NCIS service.
· ProSe UE-to-Network and UE-to-UE relay could be used to support lightweight VR headsets that are less computationally capable to watch VR video transmitted from the cloud, data connection with the network on high frequency carriers, inter-PLMN operation, and UE-UE interaction in a smart community environment.
· The interactive service data could be exchanged between UEs and the service requirements should be guaranteed with network control.
· The group of users could be travelling together having an absolute high but relative low speed to each other.
· KPI metrics / numerical requirements [4]
· Data rate: Up to [1] Gbps (possibly even higher)
· Latency: 10ms
· Reliability: 99.99%
· Coverage area: More than 1 square kilometer
· Relative UE speed: stationary or pedestrian
· Density more than [0.1] users per square meter
· Group size up to 10
· Public Safety: According to the use cases and requirements described in [5][6][7], the following PS specific usage of ProSe (Proximity Services) and operational requirements are briefly summarized in the followings.
· PS ProSe-enabled UE should be capable of supporting ProSe Broadcast Communication, ProSe Group Communication, and one-to-one direct user traffic session within and out-of-network coverage on PS spectrum.
· ProSe Discovery should be supported with or without network coverage and It is independent of ProSe Communication is used or not.
· PS ProSe-enabled UEs should be capable of establishing ProSe communication path and exchange user traffic on public safety spectrum, being in the same or different PLMN, and with/without network coverage, assuming they are in communication range.
· A PS ProSe-enabled UE should be capable of acting as a relay for ProSe Communication between two PS ProSe-enabled UEs, ProSe Broadcast Communication, and ProSe Group Communication.
· If the 3GPP system supports ProSe, the 3GPP system shall be able to make use of ProSe Group Communication and the PS ProSe UE-to-Network Relay for Group Communication.
· Group Communication end-to-end setup time up to 300ms
· V2X use cases:
· Functional usage and operation requirements [8]
· The 3GPP system shall be able to optimize the communication between UEs supporting V2X application belonging to the same group and in proximity.
· The 3GPP system shall allow UEs supporting V2X application to use NR for direct communication when the UEs are not served by a RAN using NR.
· The 3GPP system shall enable discovery and communication between UEs supporting the same V2X application.
· The 3GPP system shall enable a UE supporting a V2X application to discover another UE supporting V2X application that can offer access to the network.
· Ability to gather QoS information and adjust service offerings (Section 5.6 of [8])
· KPI metrics / numerical requirements [8]
· Data rate: Up to 1 Gbps
· Latency: 3ms
· Reliability: Up to 99.999%
· Communication range: Up to 1000 meters
· Relative lateral positioning accuracy: 0.1 meter
· High density with an example of 4,300 UEs per square kilometer
· Group size up to 20 (in platooning)

While there were no KPI or numerical requirements specified for Public Safety use cases in SA1, below a table of key KPI requirements for commercial NCIS and V2X use cases are compared.



Summary Table of key KPI / requirements [3][4][8]
	KPI metrics / numerical requirements
	Commercial: NCIS
	Advanced V2X

	Data rate
	Up to [1] Gbps (potentially higher)
	Up to 1 Gbps

	Latency
	10ms
	3ms

	Reliability
	Up to 99.99%
	Up to 99.999%

	Coverage / communication range
	More than 565 meters
	Up to 1000 meters

	UE speed
	Absolute: 120km/h
Relative: stationary / pedestrian
	Absolute: 250km/h
Relative: 500km/h

	Positioning accuracy
	[0.5] meter
	0.1 meter

	UE density
	More than [100,000] UEs / km2
	High density with an example of 4,300 UEs / km2

	Group size
	Up to 10
	Up to 20 (platooning)



3. Conclusion
Based on the summary table in Section 2 comparing KPI requirements of commercial NCIS and advanced V2X use cases, although in some cases the requirement for V2X is slightly higher than those for the commercial NCIS (potentially except for the data rate and UE density), it is observed that there is a good commonality in requirements between these two use case groups.
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