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1. Introduction
This document provides a summary of the issues pertaining to the coexistence aspects (AI 7.2.4.5) of NR V2X. The summary is based on views expressed by companies in the respective contributions shown in References section. 
2. Issues Pertaining to Coexistence
Issue 1: Aspects related to TDM
Companies described the TDM solution as the case when LTE and NR V2X transmissions do not overlap in time. Synchronization aspects were also discussed [2, 6, 7, 9], and there was consensus that the LTE and NR modules needed to be synchronized for efficient TDM operation. Some companies [1, 8, 9, 10] also indicated that the specific nature of the TDM solution also relied on the amount of coordination between the two technologies. The protection of Tx/Rx could be based on priority was also suggested [3, 10, 12]. Pros and cons lists comparing TDM and FDM solutions were also presented [11].
Offline Consensus: 
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.

Offline Consensus: 
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized i.e., the timing of NR and LTE sidelinks are assumed to be aligned
· FFS accuracy of time alignment/synchronization
· FFS alignment whether slot level and/or DFN based alignment is needed

Offline Consensus: 
· 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 communicated to each RAT 
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· FFS coordination details


Issue 2: Aspects related to FDM
Several companies also discussed the possibly of an FDM solution where NR and LTE transmissions occur at the same time. Power sharing was one of the main aspects discussed and the mechanism of power sharing was identified as one of the aspects that requires further study. 
Potential Offline Consensus: 
· For FDM solutions, the following aspects are studied in RAN1
· For timing and synchronization: 
· Timing of NR and LTE sidelinks are aligned
· LTE and NR sidelinks are not synchronized and their timings are not aligned

· Power Sharing when total Tx power requirement exceeds available Tx power
· Priority based power allocation
· Prioritize LTE transmissions over NR
· Left to UE implementation

· Coordination between LTE and NR sidelinks
· Dynamic coordination 
· Power sharing between LTE and NR is optimized
· Static coordination
· Drop packets based on priority or drop only NR packets (may be similar to TDM)
· Network assisted FDM
· Network configures power sharing mechanism
· Introduce UE reporting mechanisms to assist the network

Issue 3: Considerations on RX Capability
Some companies [4, 9] pointed out that it may be suboptimal for the UE to simultaneously receive and process both LTE and NR sidelink transmissions due to power and complexity considerations.
Potential Offline Consensus: 
RAN1 studies whether any Rx limitations need to be assumed when both LTE and NR sidelink transmissions are received. 

Issue 4: Half Duplex
Several companies pointed out the half-duplex issues pertaining to simulations Tx and reception of LTE and NR sidelinks and the potential self-interference that may occur [4, 6, 7 ]. Companies also mentioned that half duplex issues may be relevant only when LTE and NR transmissions occur in the same band on either adjacent channels or channels with a small separation. 
Potential Offline Consensus: 
· Half Duplex prevents the simultaneous Tx/Rx of LTE and NR V2X sidelinks at least for in-band coexistence 
· FFS the separation between carriers
· RAN1 studies solutions to mitigate impact of half-duplex on LTE/NR sidelink transmissions

Issue 5: Mapping applications to LTE/NR V2X transmissions
Companies [5, 13, 15] also discussed the mapping of the application to the LTE and NR sidelink transmissions. It was suggested that RAN2 treat possible solutions to handle co-existence at the service level.
Potential Offline Consensus:  
· RAN1 assumes that applications can be mapped to: 
· Both LTE and NR sidelinks 
· Packets may be split or repeated across both sidelinks
· Either LTE or NR sidelink 
· RAN1 assumes that mapping of applications to RATs would be handled by RAN2 

Other Aspects
The following aspects were also considered in some contributions but there was no consensus on these topics. Companies are invited to consider these topics and provide their views.
· Joint resource selection
· Cross-carrier/-sidelink sensing and reservation
· Impact of in-band emissions due to PSD configurations of NR and LTE V2X sidelinks
· Switching to Uu Air-interface from PC5
· In-device Coexistence Conflicts  b/w Uu and PC5 Air-interfaces
· Inter-stack grant processing delays
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4. Appendix – Previous Agreements
Agreements (RAN1 #94):
For the study of LTE-V2X and NR-V2X sidelink co-existence, at least the following scenarios are considered from the UEs perspective: 
· LTE sidelink and NR sidelink do not have any coordinated procedures
· LTE sidelink and NR sidelink have coordinated procedures and half-duplex constraints are assumed
· RAN1 will focus on this scenario in the SI
Agreements:
RAN1 focus on at least the following potential solutions for coexistence at least until the next meeting: 
· TDM of LTE V2X and NR V2X sidelink transmissions
· FDM of LTE V2X and NR V2X sidelink transmissions
