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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. Coexistence Issues
Issue 1: FDM Solution for NR V2X Coexistence
The majority of companies proposed to consider only TDM solutions for coexistence. A few companies did propose to also consider FDM solutions. Therefore, we need to agree on whether further study of FDM solutions is needed. The details of FDM solutions need to be identified if we decide to proceed with studying these solutions as well.
Potential offline consensus:
· Consider only TDM solutions for coexistence in NR V2X
· Consider both TDM and FDM solutions for coexistence in NR V2X
If FDM solutions are needed, then the following aspects need to be determined: 
· Send LS to RAN4 asking them about the necessary frequency separation requirement such that there are no half-duplex limitations when FDM solutions are considered in NR V2X
· NR and LTE V2X sidelinks are assumed to be synchronized
· Consider further whether slot level or DFN level synchronization is needed
· FFS how the power is distributed between LTE and NR V2X when total power exceeds the UE’s maximum transmission power
· Alt1: Semi/static distribution of power between LTE and NR V2X
· Alt 2: Dynamic distribution of power between LTE and NR V2X
· Consider the EN-DC power control/sharing mechanisms as a baseline
· Study impact on NR-V2X resource allocation mechanisms so as to align the transmissions of NR and LTE V2X
· FFS Impact of resource allocation on single PA UEs




Issue 2: Network Involvement in resolving UE Coexistence
Several companies discussed network involvement in coordinating LTE and NR N2X procedures within the UE. To consider whether such approached and solutions need to be considered, some agreements need to be made on network involvement.
Potential offline consensus:
· RAN1 assumes that gNBs are aware of coexistence issues between LTE and NR V2X within the UE 
· Study solutions where gNBs assist in resolving co-existence aspects between LTE and NR V2X sidelinks within the UE.
· Consider introducing UE reporting to inform network on availability of NR/LTE PC5 coordination function subject to UE capability

Issue 3: Timing alignment between LTE and NR-V2X
Companies described the TDM solution as the case when LTE and NR V2X transmissions do not overlap in time. The level of coordination between LTE and NR V2X modules was also discussed. Slot level or subframe level timing alignment was considered to be preferable by the majority of companies. On the other hand, different timings for LTE and NR V2X could be maintained and timing alignment could be achieved by deriving a timing offset between the two. Maintaining this offset was considered to be complicated.
Potential offline consensus:
· The LTE and NR V2X sidelink synchronization should achieve both slot and DFN offset alignment.

Issue 4: Details of TDM Solutions
Companies also discussed the details of the TDM solutions on top of agreements in previous meeting including long term and short term coordination between the two modules. It was considered that short term coordination required a lot of information exchanges between the modes but provided some benefits in managing the coexistence. On the other hand while long term coordination is simpler for implementation, it had limited benefits in minimizing the impact and effects of coexistence.
Potential offline discussion 
· Dynamically prioritizing one RAT over another is supported
· Requires short-time scale coordination within the UE
· Includes information on sidelink resource allocations, synchronization information, and information on active resource utilizations
· Static Resource pool partitioning and/or network scheduling is supported
· Does not require short-time scale coordination within the UE
· Includes information on sidelink resource configurations and sidelink resource allocation mechanisms



Issue 5: Determination of Priority between LTE and NR V2X
Several companies discussed mechanism to determine priority between LTE and NR V2X modules if there are occasions whether there are overlaps between LTE and NR sidelink Tx/Rx. 

Potential offline consensus:
The following aspects are taken into account when determining priority between LTE and NR SL V2X transmissions:
· Service level priority of V2X applications 
· Sidelink transmission priority (5QI)
· Consider mapping rules for associating NR QoS with LTE PPPP metrics
· Radio layer conditions (e.g., CBR measurements indicating congestion) 
· Information on resources available/or reserved for transmission across each RAT
· Tx/Rx of sidelink synchronization signals of LTE/NR V2X 
· [bookmark: _GoBack]UE implementation

A couple of companies also suggested that prioritization rules between Uu and Sl need to be defined. It was also suggested that this prioritization could also be based on configuration.
· Prioritize NR Uu UL transmissions over NR PC5 SL or LTE PC5 SL
· Prioritize LTE Uu UL transmissions over NR PC5 SL or LTE PC5 SL



Issue 6: Considerations on RX Capability
Some companies 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 for simultaneous reception of both LTE and NR sidelink transmissions. 

Issue 7: 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.
· Impact of in-band emissions due to PSD configurations of NR and LTE V2X sidelinks
· Switching to Uu Air-interface from PC5
· Satisfaction of service latency requirement, resource utilization due to TDM solutions
· Mapping applications to LTE/NR V2X transmissions
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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

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

