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1	Introduction
RAN plenary #80 approved a study item on NR V2X [1]. This study item targets, among other objectives, the mechanisms for coexistence of NR V2X, detailed as below:
	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.



This contribution discusses various issues relevant to the coexistence topic. 
[bookmark: _Ref178064866]2	Coexistence aspects in the design of NR V2X
At a high-level, the coexistence aspects of NR V2X can be grouped into the following categories:
· Coexistence of V2X services provided by different releases of 3GPP V2X, including LTE and NR.
· Coexistence across different releases of NR sidelink (forward compatibility).
· Coexistence between NR sidelink (PC5) and NR cellular (Uu).
· Coexistence of NR sidelink and LTE cellular/sidelink.
In the following, we discuss the details for each coexistence scenario. 
[bookmark: _Ref518038976]2.1	Coexistence of V2X services provided by different releases of 3GPP V2X
Due to possible coexistence scenario of different 3GPP radio access technologies (RATs) i.e. LTE or NR or a release of a RAT i.e. LTE Rel-14 or LTE Rel-15 and the distributed nature of V2X system, it is of foremost importance that interoperability at service level is ensured. Therefore, we believe that each service is served by a specific radio access technology (RAT) or release of a RAT. For example, day-1 safety messages may be carried by LTE Rel-14, platooning messages may be carried by LTE Rel-15, and cooperative driving services may be carried by NR Rel-16. Any UE participating in a service may assume that all its messages belonging to that service will be understood by all other UEs participating in the same service.
[bookmark: _Toc521334547][bookmark: _Toc521334548][bookmark: _Toc521686134]Any UE participating in a service may assume that its messages will be understood by all other UEs interested in the same service. 
Our position is that interoperability should be ensured at service level. Given this principle, we believe that RAN2 should be the leading working group for this study.
[bookmark: _Toc521686128]Interoperability is ensured at service level.
[bookmark: _Toc521686129]RAN2 to lead the study on interoperability at service level.
As mentioned in [2], the above does not imply that the basic V2X services (i.e. day-1 safety service) are only provided by LTE. NR system should also be able to provide such services to allow future stand-alone NR V2X operations.
2.2 	Coexistence across different releases of NR sidelink (Forward compatibility of NR sidelink)
It is stated in the SI description that the flexibility of NR sidelink framework would allow easy extension of NR system to support the future development of further advanced V2X services and other services. This forward compatibility guideline means the NR PC5 design must allow earlier sidelink specification (e.g., in Rel-16) to be easily extended in later releases (e.g., in Rel-17) so that:
· Old (e.g. Rel-16) and new (e.g. Rel-17) UEs can coexist in the same radio resources without causing significant degradation to each other.
· Old UEs must be able to decode all the relevant control signalling to enable coexistence and efficient radio resource management.
· Old UEs are not required to decode message parts (control, data) that are not necessary to enable coexistence.
The above requirements have some implications on the radio design of NR PC5 as considered in [3].
[bookmark: _Toc521686135]Forward compatibility of NR V2X is essential to support future V2X services.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc509923397][bookmark: _Toc521686130]Forward compatibility considerations are prioritized in NR sidelink design.
2.3 	Coexistence between NR sidelink (PC5) and NR cellular (Uu) 
In our view, under NR coverage, such coexistence is managed and controlled by the gNB by setting the constraints for NR sidelink in terms of time/frequency/power/spatial resources. In out-of-coverage situations, UEs can use preconfigured information that controls access to time/frequency/power/spatial resources.
[bookmark: _Toc521686131]The coexistence of NR PC5 and NR Uu is managed by gNB control (for the in-coverage scenario) or by using pre-configuration (for the out-of-coverage scenario).
The design of NR sidelink must prioritize protection of cellular communications. RAN1 must ensure that the appropriate protection mechanisms are studied and later specified.
[bookmark: _Toc521334417][bookmark: _Toc521686132]Study of mechanisms to protect cellular communications from sidelink interference is prioritized.
2.4	Coexistence of NR sidelink and LTE cellular/sidelink
The “not co-channel” principle in the SID reads that advanced V2X services provided by NR sidelink can coexist with V2X service provided by LTE sidelink in different channels (can be adjacent channels or channels that are sufficiently far apart). This concurs with our view that NR sidelink and LTE sidelink are independent technologies. It is not expected that NR sidelink UEs decode LTE sidelink messages at any rate or vice versa. Therefore, we do not envisage technical issues with the coexistence of NR sidelink and LTE sidelink in different channels.
As for the coexistence of NR sidelink and LTE cellular, in the case when NR is deployed in non-standalone (NSA) mode, NR sidelink may share spectrum resources with LTE Uu. In this case, a carrier can be configured into disjunct resource pools (in time and/or frequency domain) and the disjunct parts are allocated to LTE and NR respectively. 
[bookmark: _Toc521334410][bookmark: _Toc521334418][bookmark: _Toc521334427][bookmark: _Toc521334486][bookmark: _Toc521334419][bookmark: _Toc521686133][bookmark: _Toc521334224][bookmark: _Toc521334420]In the non-standalone mode, NR sidelink and LTE cellular may share the same spectrum but are configured with disjunct resource pools.
[bookmark: _Ref189046994]3	Conclusion
In this paper we have discussed various aspects of coexistence in designing NR V2X. It can be observed that the forward compatibility issue is the most important aspect that needs to be studied by RAN1 in the present study item. Other aspects of coexistence can be effectively addressed via configuration or preconfiguration of radio resources.
In particular, we made the following observations: 
[bookmark: _GoBack]Observation 1	Any UE participating in a service may assume that its messages will be understood by all other UEs interested in the same service.
Observation 2	Forward compatibility of NR V2X is essential to support future V2X services.
and we proposed the following:
Proposal 1	Interoperability is ensured at service level.
Proposal 2	RAN2 to lead the study on interoperability at service level.
Proposal 3	Forward compatibility considerations are prioritized in NR sidelink design.
Proposal 4	The coexistence of NR PC5 and NR Uu is managed by gNB control (for the in-coverage scenario) or by using pre-configuration (for the out-of-coverage scenario).
Proposal 5	Study of mechanisms to protect cellular communications from sidelink interference is prioritized.
Proposal 6	In the non-standalone mode, NR sidelink and LTE cellular may share the same spectrum but are configured with disjunct resource pools.
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