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1. Introduction
At RAN plenary #83 meeting, NR-V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’ [1]. According to the WID, there were a lot of discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on in-device coexistence between LTE-SL and NR-SL including TDM manner, and coexistence control by gNB.
2. Discussions
2.1. In-device coexistence on TDM manner
· TX/RX overlap
	Agreements:
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
Agreements:
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.


At the last meeting, in-device coexistence on TDM manner was discussed and the above agreements for Tx/Tx overlap and Rx/Rx overlap were reached [2]. The remaining issue is Tx/Rx overlap case. Based on companies views on the last meeting [3], considerable options to solve the issue seems the following:
· Option 1: The following rule
	· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restrictions, then the packet with a higher relative priority is transmitted/received 
· In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received
· If packet priorities of both LTE and NR sidelinks are not known to both RATs prior to time of transmission/reception subject to processing time restriction, then
· For LTE-Tx/NR-Rx overlap, 
· LTE-Tx is always prioritized
· For NR-Tx/LTE-Rx overlap, 
· It is up to UE implementation to handle overlap 
· Maximum interruption time of LTE Rx is (pre-)configured for each priority value
· A default packet priority for Rx packet is applied


· Option 2: The same rule as Tx/Tx overlap, i.e. the following rule
	· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restriction, then the packet with a higher relative priority is transmitted/received
· In case the priorities of LTE and NR SL packets are the same, then it is up to UE implementation as to which packet is transmitted/received
· If packet priorities of both LTE and NR sidelinks are not known to both RATs prior to time of transmission/reception subject to processing time restriction, then
· it is up to UE implementation to manage Tx/Rx overlaps


· Option 3: Tx is prioritized over Rx, or Rx is prioritized over Tx
· Option 4: LTE is prioritized over NR, or NR is prioritized over LTE
· Option 5: Up to UE implementation (the same rule as Rx/Rx overlap)
We believe that option 2 is better than the other options in consideration of packet priority and easy specifications.
At first option 3 is undesirable since priority/reliability cannot be considered. For example, if Tx is always prioritized over Rx at a UE (UE#A), and when the proximity UE (UE#B) transmits emergency information while UE#A would transmits at the same timing, UE#A does not receive the UE#B’s transmission. Such a dropping of important information should be avoided.
Regarding option 4, similar discussion to option 3 can be introduced. In one scenario, NR is used for service with more reliability; while in another scenario, LTE may be used for service with more reliability. Dropping important information should be avoided. Which needs more reliable between LTE-V2X service and NR-V2X service depends on market needs and/or business aspects. Spec. should not restrict as either supports more reliability. One considerable option is (pre)configuration of which RAT is prioritized. However, priority between RAT seems undesirable. For example, NR supports service A and service B, and LTE supports service C. Let us assume that priority of these services are service A > service C > service B. If LTE is prioritized, then service A will be dropped due to collision with service C. Conversely‎, if NR is prioritized, service C will be dropped due to collision with service B.
In comparison of option 1 and option 2, the difference is the case of packet priorities are unknown. In option 2, just UE implementation solves this case; while in option 1, there is one additional conditional branch. It is unclear why the additional conditional branch is necessary. In option 1, LTE-Tx is prioritized over NR-Rx but it is undesirable as abovementioned. Therefore, up to UE implementation for LTE-Tx/NR-Rx overlap is better. It is noted that, option 5 is included in option 2. If packet priorities are always unavailable, option 2 is the same as option 5. Packet priority can be known e.g. by resource reservation, so option 2 is more feasible.
Proposal 1:
· UE behavior on TX/RX overlap is the same as that on TX/TX overlap, i.e.
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restriction, then the packet with a higher relative priority is transmitted/received
· In case the priorities of LTE and NR SL packets are the same, then it is up to UE implementation as to which packet is transmitted/received
· If packet priorities of both LTE and NR sidelinks are not known to both RATs prior to time of transmission/reception subject to processing time restriction, then
· it is up to UE implementation to manage Tx/Rx overlaps

2.2. In-device coexistence controlled by gNB
In the previous RAN1 meetings, UE behavior on in-device coexistence was discussed. In addition, to avoid/solve overlaps the in-device coexistence well, NW side should be involved. Discussions can be separated into the following three cases.
· LTE mode 3 vs. NR mode 2
For the coexistence of LTE mode 3 and NR mode 2, to be controlled by NW side, NR SL grant information is necessary at NW side controlling LTE mode 3. NR spec. allows to be updated, so it is possible that NR SL grant information can be reported to gNB. According to the agreements, LTE mode 3 can be scheduled by gNB; therefore, it is beneficial to report NR SL grant information to gNB controlling the LTE mode 3 so that the gNB schedules in consideration of overlaps. Note that in actual overlap case of LTE mode 3 with NR mode 2, the same rule as already agreed should be applied. Another mechanism is undesirable. On the other hand, when the LTE mode 3 is controlled by eNB, the eNB needs NR SL grant information but LTE spec. update should be avoided. Current agreed in-device coexistence rule could work in case of overlap between LTE mode 3 and NR mode 2. Additional rule is not necessary to reduce WI workload.
· LTE mode 4 vs. NR mode 1
As abovementioned, if NW side has SL grant information, the NW side can control in-device coexistence well. NR mode 1 is controlled by gNB, i.e. we should consider reporting LTE SL grant information to gNB only. Discussion can be the same as that for overlap between LTE mode 3 controlled by gNB and NR mode 2. Therefore, LTE SL grant information should be reported to gNB in this coexistence case.
· LTE mode 3 vs. NR mode 1
[bookmark: _GoBack]In this in-device coexistence case, two reporting can be considered: a) LTE SL grant information reporting to gNB controlling NR mode 1, b) NR SL grant information reporting to eNB/gNB controlling LTE mode 3. Priority between LTE-SL and NR-SL will not be fixed, so both reports seem beneficial. The same discussion as the above can be introduced for each report. Note that NW operator scheduling LTE mode 3 may be different from that controlling NR mode 1. Exchanging SL grant information in NW side may not be feasible.
Then, if SL grant information reporting is supported, how to report needs to be discussed. We believe that RRC message as SidelinkUEinformation in LTE is enough. SL grant information will not be changed dynamically. If SL grant information like traffic pattern is changed, the RRC message can be re-transmitted to gNB. To reduce WI workload, new L1 signaling for these reports should be avoided.

Proposal 2:
· For in-device coexistence involving NW,
· NR sidelink grant information can be reported via RRC-layer message to gNB controlling LTE mode 3.
· LTE sidelink grant information can be reported via RRC-layer message to gNB controlling NR mode 1.
· In case of overlap, the same rule as that for overlap without NW scheduling is applied.

3. Conclusion
In this contribution, we discussed in-device coexistence between LTE-SL and NR-SL. Proposals are summarized as following: 
Proposal 1:
· UE behavior on TX/RX overlap is the same as that on TX/TX overlap, i.e.
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception subject to processing time restriction, then the packet with a higher relative priority is transmitted/received
· In case the priorities of LTE and NR SL packets are the same, then it is up to UE implementation as to which packet is transmitted/received
· If packet priorities of both LTE and NR sidelinks are not known to both RATs prior to time of transmission/reception subject to processing time restriction, then
· it is up to UE implementation to manage Tx/Rx overlaps
Proposal 2:
· For in-device coexistence involving NW,
· NR sidelink grant information can be reported via RRC-layer message to gNB controlling LTE mode 3.
· LTE sidelink grant information can be reported via RRC-layer message to gNB controlling NR mode 1.
· In case of overlap, the same rule as that for overlap without NW scheduling is applied.
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