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1. Introduction
NR sidelink specification has been discussed and made in Rel-16/17. Further SL evolution has been desired as a part of Rel-18 and four topics are included in the scope for RAN1 work [1]; SL-CA/SL-U/SL-FR2/Co-channel coex of LTE-SL and NR-SL. In this contribution, we share our views on co-channel coexistence of LTE-SL and NR-SL.


2. Discussions
2.1. Assumed situation
This topic will discuss co-channel coexistence of LTE-SL and NR-SL as its name suggests. Here, there is one question that what kind of resource pool configuration is assumed in this topic. In our view, motivation of this topic is to share the same time-frequency resources between LTE-SL and NR-SL since resources available for V2X are limited. In this sense, the assumed situation should be the case where NR-SL resource pool is partially or completely overlapped with LTE-SL resource pool in both stime and frequency.
In RAN plenary meetings, we saw that there was an argument as Rel-16 in-device coex is sufficient and no need to introduce any enhancement. However, Rel-16 in-device coex handles FDMed resource pool and TDMed resource pool basically, and just solves intra-UE collision of LTE-SL and NR-SL. In other words, Rel-16 in-device coex does not solve collision between different UEs’ transmissions on a same time-frequency resource. Rel-16 in-device coex is insufficient to share the same time-frequency resources between LTE-SL and NR-SL.
Based on the above, we believe that some enhancement mechanism to solve inter-UE collision between LTE-SL and NR-SL in time-frequency resource is definitely necessary.
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Fig. 1: Assumed situation.
Observation 1:
· Rel-16 in-device coexistence cannot solve inter-UE resource conflict in resource pools overlapped between LTE-SL and NR-SL. Rel-18 co-channel coexistence will solve this issue.
Proposal 1:
· Introduce a mechanism to solve inter-UE resource conflict in resource pools overlapped between LTE-SL and NR-SL.


2.2. Potential solution
In each of LTE-SL and NR-SL, UE detects other UEs’ reservations and behaves to avoid resource overlap. To solve inter-RAT resource conflict dynamically, reservation information exchange between LTE-SL and NR-SL would be a reasonable direction. In Rel-16 in-device coex, priority information of LTE-SL/NR-SL are exchanged, and then only TX/RX with higher priority is performed. Similarly, it would be possible that reservation information of LTE-SL/NR-SL are exchanged, and the information can be considered in e.g. resource allocation procedure. 
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Fig. 2: NR-SL resource exclusion based on LTE-SL reservation.
Observation 2:
· Priority information of LTE-SL and NR-SL are exchanged in Rel-16 in-device coex. Similarly, it can be assumed that reservation information exchange between LTE-SL and NR-SL is possible.
Proposal 2:
· In a single device, LTE-SL reservation information is informed to NR-SL.
· Study and specify co-channel coexistence mechanism by using the LTE-SL reservation information.


2.3. Device-type clarification
So far, it seems that a single device type is assumed. In Rel-16 in-device coex, definitely each UE is equipped with both LTE-SL module and NR-SL module. Under the same assumption, then the discussion/proposal at the last section would be a valid direction.
Here, one discussion would be necessary – whether a UE supporting only NR-SL is considered in Rel-18 co-channel coex or not. Why Rel-16 in-device coex considers only the device type as explained above is, the issue to be solved is intra-UE collision. Intra-UE collision definitely occurs only in such a device type; hence UE supporting only NR-SL did not become subject of the discussion.
Meanwhile, Rel-18 co-channel coex topic will solve inter-UE collision as discussed in the last section. The resource pool will be available even by a UE equipped with NR-SL module only, and the issue that should be solved will occur at such a UE. Before discussions on how to obtain LTE-SL reservation information at NR-SL side, this point should be discussed and companies should have the same understanding on device type covered in this topic at first.
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Fig. 3: Device type clarification.
Observation 3:
· Whether a UE equipped with NR-SL only is considered in Rel-18 co-channel coexistence or not is unclear.
· Discussions on Rel-16 in-device coex did not consider this UE type since the mechanism solves intra-UE collision. However, inter-UE collision solved in Rel-18 co-channel coexistence will occur even at UE equipped with NR-SL only.
Proposal 3:
· Discuss and clarify whether a UE equipped with NR-SL only is considered in Rel-18 co-channel coexistence or not.

If the answer to the above question is yes, how to obtain information of the other RAT becomes a big issue on this topic. For example, a possible option would be to support inter-UE coordination based on LTE-SL sensing results. 
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Fig. 4: Solution to consider UE equipped with NR-SL only.
Proposal 4:
· If a UE supporting only NR-SL is considered in Rel-18 co-channel coex, study how to obtain LTE-SL reservation information, including the following option.
· Inter-UE coordination based on LTE-SL sensing results


3. Conclusion
In this contribution, we discussed co-channel coexistence of LTE-SL and NR-SL. Observations/Proposals are summarized as following: 
Observation 1:
· Rel-16 in-device coexistence cannot solve inter-UE resource conflict in resource pools overlapped between LTE-SL and NR-SL. Rel-18 co-channel coexistence will solve this issue.
Proposal 1:
· Introduce a mechanism to solve inter-UE resource conflict in resource pools overlapped between LTE-SL and NR-SL.
Observation 2:
· Priority information of LTE-SL and NR-SL are exchanged in Rel-16 in-device coex. Similarly, it can be assumed that reservation information exchange between LTE-SL and NR-SL is possible.
Proposal 2:
· In a single device, LTE-SL reservation information is informed to NR-SL.
· Study and specify co-channel coexistence mechanism by using the LTE-SL reservation information.
Observation 3:
· Whether a UE equipped with NR-SL only is considered in Rel-18 co-channel coexistence or not is unclear.
· Discussions on Rel-16 in-device coex did not consider this UE type since the mechanism solves intra-UE collision. However, inter-UE collision solved in Rel-18 co-channel coexistence will occur even at UE equipped with NR-SL only.
Proposal 3:
· Discuss and clarify whether a UE equipped with NR-SL only is considered in Rel-18 co-channel coexistence or not.
Proposal 4:
· If a UE supporting only NR-SL is considered in Rel-18 co-channel coex, study how to obtain LTE-SL reservation information, including the following option.
· Inter-UE coordination based on LTE-SL sensing results
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