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Introduction
The following agreements were made in RAN1#94bis on TDM and FDM solutions for coexistence between LTE-V2X and NR-V2X [1].
	Agreements:
· In the context of in-device coexistence between NR and LTE V2X sidelinks (not co-channel), 
· TDM solutions are those that prevent overlapping or simultaneous NR and LTE V2X sidelink transmissions.
· FDM solutions are those that involve simultaneous transmissions of NR and LTE V2X sidelink transmissions and defining mechanisms for sharing the total device power between the two.
Agreements:
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized 
· FFS accuracy of time alignment/synchronization
· FFS alignment whether slot level and/or DFN based alignment is needed
Agreements:
· For TDM solutions, the following aspects are studied in RAN1: 
· Long term time-scale coordination
· Potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· Short time-scale coordination
· Transmissions in time of LTE and NR V2X are known to each RAT (details FFS)
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· FFS coordination details
· FFS UE assistance for coordination



In this contribution we discuss about coordination.and coexistence aspects of LTE and NR sidelink for FDM and TDM solutions.
Discussion
Coexistence is considered an important part of the SI as LTE and NR sidelink are intended to be complementary to each other. LTE sidelink is expected to support basic V2X services while NR sidelink introduces advanced use cases. However we prefer NR sidelink to support both basic and advanced V2X use cases. In our view it is not efficient solution to expect a device to maintain connections to two different technologies while NR alone could easily offer support for basic use cases with minor enhancements. Dividing device resources into two different RAT connections is not an ideal design for V2X. Also it does not seem sustainable to expect NR sidelink to coexist with LTE sidelink in the long run due to the inevitable technological shift to NR from LTE over time.
Propose 1: NR sidelink should support both basic and advanced V2X use cases.

For coexistence design, inter-RAT coordination is considered a key requirement. FDM type approach requires some power sharing coordination for simultaneous transmission of LTE and NR. TDM type approach requires some level of synchronization between LTE and NR to avoid ovelapping transmissions in time domain. Coordination can be achieved by in-device inter-RAT signaling or with the help of network configuration. Real-time inter-module coordination is challenging at UE due to signaling delay, which makes dynamic coexistence hard to achieve. In case of TDM, time resources cannot be shared dynamically between LTE and NR modules without real-time signaling, and semi-static inter-module coordination alone may not be sufficient for advanced V2X use cases due to latency constraints. Network-configured coordination can be a more viable approach as real-time inter-RAT co-operation is not required at UE. Instead, in case of TDM, if LTE and NR sidelink are synchronized with the help of the network at slot and DFN level, LTE and NR modules at UE can be independently synchronized with each sidelink by decoding the corresponding sync sources. That way, time alignment between modules could be achieved without any real-time inter-module coordination signaling. Overlapping between RATs can be avoided in time domain via network-side scheduling decisions. The disadvantage with network-configured coordination is the requirement for synchronized sidelink RATs while the advantage is the lack of necessity for real-time inter-module coordination at UE. 
If LTE and NR sidelink are not synchronized, only large time-scale coordination can be utilized at UE for semi-static time resource sharing between RATs. If LTE and NR sidelink are synchronized, dynamic resource sharing can be coordinated with the help of the network. 
Observation 1: Inter-RAT coordination can be realized in-device or through network configuration.
Propose 2: Network configured coordination solutions can be supported for coexistence.

[bookmark: _GoBack]Independently of the inter-RAT coordination mechanism, some UE priority rules will be required for both FDM and TDM coexistence solutions. In FDM, prioritization rules for power sharing are necessary in case of power limitation. Priority can be defined based on the type of the RAT or based on the service type. In TDM, any inaccuracy in inter-RAT time alignment could cause undesired transmission overlapping between LTE and NR. Prioritization rules should apply in those circumstances.
Observation 2: UE priority rules are necessary for coexistence, irrespectively of which inter-RAT coordination mechanism is adopted.
Propose 3: Power sharing priority rules for FDM and transmission overriding rules for TDM should be studied.

Conclusions
We have the following observations:

Observation 1: Inter-RAT coordination can be realized in-device or through network assistance.
Observation 2: UE priority rules are necessary for coexistence, irrespectively of which inter-RAT coordination mechanism is adopted.

We have the following proposals:

Propose 1: NR sidelink should support both basic and advanced V2X use cases.
Propose 2: Network configured coordination solutions can be supported for coexistence.
Propose 3: Power sharing priority rules for FDM and transmission overriding rules for TDM should be studied.
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