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1. Introduction
In RAN WG1 #99 meeting, the following agreements were made:

	Agreements:
· When NR multiple transmissions (if supported) are overlapped with LTE SL TX/RX and if these NR multiple transmissions have different priorities (which are known in advance to the UE), the highest priority value of NR multiple transmissions is used for comparing that of LTE SL TX/RX and then SL operation with a higher relative priority is performed.

Agreements:
· In-device coexistence conflicts for network-controlled modes are addressed in the same way as for UE-autonomous modes
· No addition spec is expected



This contribution addresses the in-device coexistence between LTE and NR sidelinks. 

2. Discussion 
The following agreement was made in RAN1#94bis on the NR V2 synchronization operation.
Agreements
· NR V2X sidelink operation includes the following cases: 
· NR V2X sidelink is synchronized with LTE V2X sidelink 
· NR V2X sidelink synchronization procedure operates independently to the LTE V2X sidelink synchronization procedure
Since the above agreement was made, the first sub-bullet of the agreement has been specified, but there was no discussion to specify the second sub-bullet. There are some agreements made in couple of RAN1 meetings regarding the second sub-bullet point on the in-device coexistence operation.

Agreements (RAN1 AH#1901):
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers

Agreements (RAN1 #96):
· For intra-band and inter-band FDM dynamic power sharing solutions, the following additional conditions apply:
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
The typical scenario of in-device coexistence happens in V2X communication in the dedicated ITS band. The ITS dedicated spectrum was allocated for transmission of the basic safety messages. Therefore, a UE is expected to be equipped with the LTE-V2X module to support the basic safety services. It means there will be no UE operating in the ITS dedicated band without LTE-V2X module – that is, the NR-V2X only UE. So, in this scenario, a UE should follow the in-device coexistence operation as indicated in the above agreements.
In summary, when a UE is configured to operate according to the in-device coexistence between LTE-V2X and NR-V2X, the UE needs to transmit the NR-V2X subframes to be aligned with the LTE-V2X subframes for both TDM and FDM case.
Proposal 1: To capture the agreements relevant to the boundary alignment between LTE and NR SL made in RAN1 #1901 adhoc and RAN1 #96 meeting, following TP regarding the in-device coexistence operation is included in TS38.213.

	16.2.X	Operation for in-device coexistence
If a UE is configured to operate in in-device coexistence mode between a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, the UE transmits or receives the channel/signal, of which the subframe boundary of the first channel/signal using E-UTRA radio access is aligned with the subframe boundary of the second channel/signal using NR radio access. 



There are another agreements regarding the synchronization operation for the in-device coexistence.
Agreements in RAN1#94bis:
· 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 in RAN1#95:
· For FDM solutions: 
· For both dynamic and semi-static power allocation solutions, RAN1 assumes synchronization between NR and LTE V2X sidelinks, for a NR V2X UE when NR and LTE V2X sidelinks are intra-band 
· The case of inter-band is FFS
To operate according to the agreements above, NR-V2X module of the UE operating on NR-V2X carrier should follow the timing of LTE-V2X module operating on LTE-V2X carrier. Most preferably, it is expected that all the UEs are equipped with both NR-V2X and LTE-V2X modules. That is, there are no NR-V2X only UEs in the area of interest. If NR-V2X module follows the timing of LTE-V2X module, there is no reason not to use the DFN of LTE-V2X for determining the DFN of NR-V2X. Otherwise there is no clear reference for NR-V2X DFN.
In addition, NR-V2X module is not expected to transmit NR-V2X S-SSB because the NR-V2X module is synchronized to LTE-V2X module. No NR-V2X S-SSB transmission is especially necessary for TDM case. There might be one possible scenario where NR-V2X module may send NR-V2X S-SSB, which is synchronized to LTE-V2X timing used by LTE-V2X module. This may help, if any, NR-V2X only UE also to follow the LTE-V2X timing. However, there is an issue of what information NR-V2X S-SSB should carry in this case. LTE-V2X S-SSB does not give any information on e.g. SLSSID, inCoverage and TDD configuration for NR-V2X S-SSB. So our preference is not to send NR-V2X S-SSB for in-device coexistence operation.
Proposal 2: When a UE is configured to operate the in-device coexistence between LTE-V2X and NR-V2X, the SL transmission timing and DFN of NR-V2X are derived from those of LTE-V2X. Send LS to RAN2 to capture the case where NR V2X sidelink is snynchronized with LTE V2X sidelink. 

3. Conclusion
Proposal 1: According to the following agreements made in RAN1 #1901 adhoc and RAN1 #96 meeting, the following TP regarding the in-device coexistence operation is included in TS38.213.
Agreements:
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
Agreements:
· For intra-band and inter-band FDM dynamic power sharing solutions, the following additional conditions apply:
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers

	16.2.X	Operation for in-device coexistence
If a UE is configured to operate in in-device coexistence mode between a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, the UE transmits or receives the channel/signal, of which the subframe boundary of the first channel/signal using E-UTRA radio access is aligned with the subframe boundary of the second channel/signal using NR radio access.
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