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1	Introduction
In RAN#80, a study item on NR V2X is approved [1]. Among others, one objective of the study item is to study the necessary enhancements related to the network control of sidelink, which is given as below:
	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 


Furthermore, the SID [1] also clarifies the following:
	· 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.


In this paper, we discuss the system configurations aspects related to the coexistence of LTE SL and NR (Uu or SL).
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc521674810]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][bookmark: _Toc528956465]ITS spectrum below 52.6GHz is the primary band to consider for NR V2X sidelink communication.
[bookmark: _Toc521686294][bookmark: _Toc528956466]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 or bandwidth part (BWP) management, scheduling and power control should be carefully studied.
[bookmark: _Toc521686295][bookmark: _Toc528956467]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.
In our view, it is interesting to specify the system in a way that allows for deploying SL in-band with Uu. Note that the current SID restricts the coexistence of LTE SL and NR (Uu or SL) to happen on same resources. That is, co-channel coexistence is not under considerations. Although this restriction does away with many problems, issues related to sub-carrier spacing (SCS) remain. 
[bookmark: _Toc528956468]SL in-band with Uu is an interesting for allowing deployment of multiple services in the same spectrum.
2.1	Scenario 1: LTE SL coexisting with NR (Uu or SL)
For the case that LTE SL and NR use the same SCS, segregation of the systems using resource pools is enough. In contrast, for the case that LTE SL and NR use different SCS, then it is necessary to prevent inter-carrier interference. From an NR UE perspective, this can be achieved by configuring NR operation in a bandwidth part (BWP) where LTE SL transmission cannot happen (including any necessary guard bands).
In summary:
· If LTE SL operates in (part of) an NR carrier using the same SCS, the two systems can be separated using non-overlapping pools (see Figure 1 left).
· If LTE SL operates in (part of) an NR carrier using different SCS, then the NR UEs must be configured with a BWP that is separate in frequency from the LTE SL carrier (see Figure 1 right).

Also note that the LTE SL UEs are configured following Rel-14 specification (including carrier frequency, system bandwidth, resource pools, etc.) and are unaware of the presence of the NR carrier.
[image: ]
[bookmark: _Ref525897997]Figure 1. System configuration for LTE SL operating in (part of) an NR carrier with the same sub-carrier spacing (left) and with different sub-carrier spacing (right).
[bookmark: _Toc528956461]NR supports in-band deployment of LTE SL. From an NR point of view:
· [bookmark: _Toc528956462]For same SCS, separation through non-overlapping pools is assumed.
· [bookmark: _Toc528956463]For different SCS, separation through non-overlapping BWPs and resource pools is assumed.
2.2	Scenario 2: NR SL coexisting with LTE Uu
This scenario is much more complex in the sense that NR SL support many features that may not be compatible with legacy LTE Uu (e.g., numerologies other than 15 kHz, etc.). While it would be possible to limit NR SL operations, we think that this would negate most of the advantages of NR SL over LTE SL. That is, LTE SL could be used in that case. For this reason, we propose not to support this case 
[bookmark: _Toc528956464]The use of NR SL in LTE Uu carriers is not supported. 
4	Conclusion
In the previous section, we made the following observations: 
Observation 1	ITS spectrum below 52.6GHz is the primary band to consider for NR V2X sidelink communication.
Observation 2	V2X communication over licensed spectrum must not impact other services such as eMBB etc.
Observation 3	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.
Observation 4	SL in-band with Uu is an interesting for allowing deployment of multiple services in the same spectrum.
Based on the discussion in the previous section, we propose the following:
Proposal 1	NR supports in-band deployment of LTE SL. From an NR point of view:
	For same SCS, separation through non-overlapping pools is assumed.
	For different SCS, separation through non-overlapping BWPs and resource pools is assumed.
Proposal 2	The use of NR SL in LTE Uu carriers is not supported.
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