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1	Introduction
RAN approved the SI on NR V2X in [1], which has the following objectives for RAN1:
	This study item includes the following objectives, considering in-network coverage, out-of-network coverage, and partial network coverage:
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

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
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.
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2

6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 

Sidelink frequency: Sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered in the study. The target is to have a common sidelink design for both FR1 and FR2. The closing of the SI and the opening of the WI should not be dependent on the completion level of FR2, although it is targeted to complete SI aspects for both FR1 and FR2.


In this document, we present our view on the objectives of NR V2X system. 
[bookmark: _Ref178064866]2	 Discussion
Rel. 14 LTE targeted what is known as day-1 safety V2X use cases and are mostly captured in TR 22.885. In Rel. 15, LTE V2X support has been enhanced by the inclusion of several features enabling higher data rates, reliability and lower latency. Advanced V2X use cases are captured by SA1 in TR22.886 and being targeted by both LTE and NR V2X system. It is of general understanding that the V2X services’ requirements that can not be fulfilled by LTE will be achieved using NR system. The natural consequence is that NR design should focus on more advanced V2X use cases as compared to LTE. However, besides advanced V2X safety and non-safety applications, it is to be noted that NR system should also support the day-1 safety V2X applications to enable its standalone deployment. It is then up to the regulators to decide on the use of NR V2X system for a particular service. 
[bookmark: _Toc521686289]Besides advanced V2X services, NR system should also target basic safety applications. 
Advanced V2X use cases are grouped into four categories namely, platooning, advanced driving, extended sensors and remote driving. Each of these use cases has its own characteristics in terms of traffic, communication range and quality of service (QoS) requirements. In TR37.885 evaluation methodology is developed considering the characteristics of these use cases.  Furthermore, in [2], it is recommended to initially focus on lower degree of automation in the first release of NR V2X system. Table 1 below shows the mapping of use case groups with the appropriate communication mode, traffic models and deployment scenarios. Therefore, evaluation of NR system for advanced V2X use cases should use the appropriate evaluation scenario as shown in the table.
Table 1: Use case group and its associated evaluation characteristics
	Use Case Group
	Communication mode
	Deployment
	Traffic model
	Comment

	1
	Platooning
	Broadcast/Multicast/Unicast

	Highway
	Periodic 
	Sidelink

	2
	Advanced driving
	Broadcast/Multicast/Unicast

	Highway and Urban
	Periodic and aperiodic
	Sidelink

	3
	Extended sensors
	Broadcast
	Highway and Urban
	Periodic and aperiodic 
	Sidelink

	4
	Remote driving
	Unicast via network
	Highway and Urban
	Periodic
	Uu 


	
[bookmark: _Toc521686290]Platooning, advanced driving and extended sensors are relevant use cases for sidelink communication, whereas remote driving happens over NR Uu. 
[bookmark: _Toc521686291]Low and medium traffic models should be initially considered for the evaluation of NR V2X system.
Furthermore, the SA1 requirements on V2X use cases imply that different types of traffic may coexist over the same radio resources. Therefore, it is important that the NR sidelink is designed in a way that it can support the coexistence of unicast, multicast and broadcast communication for both periodic and aperiodic traffic. 
[bookmark: _Toc521686292]NR V2X system must support the coexistence of unicast, multicast and broadcast communication for both periodic and aperiodic traffic.
[bookmark: _Toc521674810][bookmark: _GoBack]As stated in SID [1], both licensed and unlicensed frequency bands (up to 52.6GHz) is to be considered with the understanding that coexistence mechanisms with non-3GPP technologies will not be defined. Therefore, we can mainly focus on two spectrum types:
1) ITS bands: These frequency bands are the primary bands for which V2X sidelink is developed.
2) Licensed bands: These frequency bands are controlled and owned by operators, which in addition to cellular link may allow the use of sidelink and provide the control over the use of radio resources. However, it is important that the impact on other services such as MBB is minimized. 

[bookmark: _Toc521686293]ITS spectrum below 52.6GHz is the primary band to consider for NR V2X sidelink communication.
[bookmark: _Toc521686294]V2X communication over licensed spectrum must not impact other services such as eMBB etc. 
[bookmark: _Toc521674813]Sidelink communications over licensed spectrum have the potential of several advantages over communication in ITS spectrum, including the possibility for higher transmit power and the corresponding longer communication range, and the possibility to operate in a controlled interference environment and the corresponding improved QoS. However, to ensure that the sidelink communication does not have a noticeable impact on MBB services, radio resource management techniques, such as resource pool management, scheduling and power control should be carefully studied.
[bookmark: _Toc521686295]Enabling sidelink communication for advanced V2X services in licensed spectrum may provide the advantages of enhanced communication range, operation in a controlled interference environment and managing QoS.
Above, we highlighted some important aspects to be considered in order to develop NR V2X system. Based on this, we propose the following:
[bookmark: _Toc521686296]RAN1 considers observation 1-7 for developing the NR V2X radio interface.
3	Conclusion
In the previous section, we made the following observations: 
Observation 1	Besides advanced V2X services, NR system should also target basic safety applications.
Observation 2	Platooning, advanced driving and extended sensors are relevant use cases for sidelink communication, whereas remote driving happens over NR Uu.
Observation 3	Low and medium traffic models should be initially considered for the evaluation of NR V2X system.
Observation 4	NR V2X system must support the coexistence of unicast, multicast and broadcast communication for both periodic and aperiodic traffic.
Observation 5	ITS spectrum below 52.6GHz is the primary band to consider for NR V2X sidelink communication.
Observation 6	V2X communication over licensed spectrum must not impact other services such as eMBB etc.
Observation 7	Enabling sidelink communication for advanced V2X services in licensed spectrum may provide the advantages of enhanced communication range, operation in a controlled interference environment and managing QoS.
Based on the discussion in the previous section, we propose the following:
Proposal 1	RAN1 considers observation 1-7 for developing the NR V2X radio interface.
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