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Introduction
At the 3GPP RAN1#95 meeting, the following agreements were made.
Agreements:
· Consider solutions for sidelink coexistence for the following: 
· Potential LTE V2X Tx and NR V2X Tx
· Potential LTE V2X Tx and NR V2X Rx
· Potential LTE V2X Rx and NR V2X Tx
· FFS the case of potential LTE V2X Rx and NR V2X Rx, e.g., whether or not it can be handled implementation

Agreements:
RAN1 will identify both TDM and FDM solutions for coexistence. The specific support for each solution is FFS.
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
Note: If the identified solutions can be applied to systems that are not synchronized, then RAN1 may revisit this assumption.
In this contribution, we present our views on co-existence of LTE V2X sidelink (SL) and NR V2X SL.
Discussion
To enable co-existence of LTE V2X SL and NR V2X SL in the same frequency band, the simplest approach is to configure LTE and NR resource pools independently as shown in Fig. 1 and to leave a choice of LTE Tx/Rx and NR Tx/Rx up to implementation. The implementation-based approach is necessary in any case including agreements at RAN1#95. Because, even if FDM and/or TDM approach is applicable, there are cases where resource pools between LTE and NR are still overlapped due to eNB/gNB implementation and configuration. For inter-band case, we are not certain if different handling is required from RAN1 perspective considering there is not such a different handling for intra-band and inter-band cases in the current RAN1 NR specifications.
Observation 1: Implementation-based approach is necessary for most cases where LTE V2X SL and NR V2X SL co-exist in the same frequency band.
Therefore, RAN1 would discuss whether the standardized solutions are needed or not considering the gains from the standardized solution, in addition to implementation-based approach. There are mainly two standardized approaches, i.e., FDM and TDM, as agreed at the 3GPP RAN1#95 meeting. As is the case with Rel-15 discussion on NR-LTE co-existence from UE perspective, TDM approach would be simpler. The potential issues and our views on FDM and TDM (Figure 2) are discussed below. 
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Figure 1 – Full overlapped SL resources for LTE V2X and NR V2X.
 FDM
According to the agreements, primary issue on in-device FDM seems only on power sharing between LTE and NR. Generally, we consider NR Uu EN-DC power sharing mechanism can be reused while some prioritization rules (e.g., prioritizing LTE over NR) can be revisited since service types would be important rather than RAT types. In addition, specification impact, e.g., how to support different numerologies, and potential workload in other WGs should be assessed.
Observation 2: NR Uu EN-DC power sharing can be considered as the baseline solution if FDM solution is needed. V2X SL specific issue, e.g., prioritization rule between LTE and NR, is identified, can be revisited.
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Figure 2 – FDM and TDM approaches.
TDM
According to the agreements made in RAN1#94bis, long and short term coordination are mentioned for further study. From RAN1 perspective, UE behaviour in case that LTE and NR V2X SL transmissions overlap is primary issue to be solved, e.g., in case that eNB and gNB don’t have coordination due to lack of backhaul connection. Assuming that gNB cannot touch on LTE SL resource allocation, in order to ensure LTE/NR SL are certainly TDMed, gNB should be able to manage to avoid collision between LTE and NR SL resource configuration/allocation. When gNB and eNB have coordination with each other, e.g., when they have backhaul connection, this can be easily solved by sharing resource configuration/allocation information with each other as shown in Fig.3-(a).  On the other hand, when gNB and eNB have no coordination, gNB may independently configure/allocate resources which are used for LTE SL. One possible solution to this problem is that UE reports information on LTE SL resource configuration/allocation to gNB so that gNB can be aware of LTE SL resource configuration/allocation, as illustrated in Fig.3-(b). Similar solution can be considered for eNB side, e.g., UE reports information on NR SL resource configuration/allocation to eNB. However, the latter solution will cause non-negligible specification impact on LTE side, which should be clearly avoided. 
Observation 3: For TDM approach, reporting information on LTE SL resource configuration/allocation to gNB is considered. However, the usage case would be limited for the following reasons.
· If NW coordination is achieved, co-existence between LTE V2X SL and NR V2X SL is enabled by NW implementation 
· [bookmark: _GoBack]If NW coordination is not achieved, reporting information on LTE SL resource configuration/allocation to gNB would be beneficial. However, if time and frequency resource pools can be always fixed and non-overlapped between LTE SL and NR SL by NW settings, co-existence between LTE V2X SL and NR V2X SL is enabled without such a reporting mechanism.

[image: ]
Fig.3: LTE/NR resource collision management.

Conclusion
In this contribution, we had discussion on LTE and NR V2X SL coexistence. Based on the discussion, we made the following observations:
Observation 1: Implementation-based approach is necessary for most cases where LTE V2X SL and NR V2X SL co-exist in the same frequency band.
Observation 2: NR Uu EN-DC power sharing can be considered as the baseline solution if FDM solution is needed. V2X SL specific issue, e.g., prioritization rule between LTE and NR, is identified, can be revisited.
Observation 3: For TDM approach, reporting information on LTE SL resource configuration/allocation to gNB is considered. However, the usage case would be limited for the following reasons.
· If NW coordination is achieved, co-existence between LTE V2X SL and NR V2X SL is enabled by NW implementation 
· If NW coordination is not achieved, reporting information on LTE SL resource configuration/allocation to gNB would be beneficial. However, if time and frequency resource pools can be always fixed and non-overlapped between LTE SL and NR SL by NW settings, co-existence between LTE V2X SL and NR V2X SL is enabled without such a reporting mechanism.
Proposal: Capture the above observations in TR38.885.
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