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1	Introduction
RAN plenary #83 has approved the work item for NR V2X Rel-16 [1][1]. One of the objectives of the work item is to specify solutions for in-device coexistence between LTR and NR sidelinks, read as follows:
	· Solutions for ‘not co-channel’ in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]
· FDM-based solutions with static power allocation as per the study outcome [RAN4]
· This will not consider the case where LTE and NR sidelinks are in the same frequency band.
· No impact to LTE specifications at least from RAN1 and RAN2 perspective. 



RAN1#96bis conclusion:
	Conclusion:
· RAN1 does not see any specification impact for support of Long Term Time-Scale TDM for coexistence of NR and LTE sidelinks
Working assumption:
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications.



The following agreements were reached in RAN1#97:
	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.



In this contribution we continue our discussion on this topic.
[bookmark: _Ref178064866]2	Discussion
2.1	Long-term TDM solution
In the SI phase, the following conclusion was made on long-term TDM solutions (see TR38.885 [2]):
	For long-term timescale coordination, coexistence is feasible from the physical-layer point of view by (pre-)configuring resource pools which are non-overlapping in the time-domain, with no need to modify LTE specifications. This may have impacts on latency, reliability and data rate requirements for some V2X applications.


In our view, UEs which can be impacted by overlapping LTE SL / NR SL transmission / reception should be able to report its capability to the network to help the network in aligning resource pool configurations. 
[bookmark: _Toc5130514][bookmark: _Toc7793375][bookmark: _Toc16871280]Any UE possibly impacted by time-overlapping between NR SL and LTE SL Tx and/or Rx indicates that possibility in its capability report to the network. 
2.2	Short-term TDM solution
[bookmark: _Ref189046994]In the SI phase, the following conclusion was made on the short-term TDM solution in TR38.885 [2] as follows:
	For short-term timescale coordination, coexistence is feasible between NR SL and LTE SL with SPS scheduling, when SL transmissions from both RATs overlap, or transmission from one overlaps with reception for the other, by prioritizing one of the RATs on each occurrence. This requires that the traffic load of LTE and NR is at or below an acceptable level, and needs information exchange within the UE between the SLs. It is expected that normative work on prioritization would cover high-level principles of prioritization, while details would be left to UE implementation.



As noted above, RAN1#97 have agreed on the mechanisms to handle Tx/Tx overlapping and Rx/Rx overlapping. A remaining issue for Tx/Tx overlapping is whether extra optimizations are needed for a particular mode of coexistence, i.e., mode-3/mode-2, mode-4/mode-1, mode-4/mode-2. Regarding this, we believe that no extra optimization should be done in LTE SL to minimize the impacts on LTE specifications. In contrast, optimizations can be done for NR SL in the case of  mode-4/mode-1 coexistence. For example, the mode-1 module can report  a dropped Tx incident (due to RAT prioritization) to the gNB to help the gNB make a decision, e.g., scheduling a replacement transmission.
[bookmark: _Toc7793377][bookmark: _Toc16871281]For Mode-4/Mode-1 Tx/Tx overlapping, support reporting of dropped NR transmissions due to RAT prioritization to gNB.
Unlike the Tx/Tx overlapping case, using the packet priority of the received transmission for RAT prioritization in the Tx/Rx overlapping case is not trivial. This is because the priority of a packet is typically unknown until the associated PSCCH is decoded, but the PSCCH is transmitted in the same subframe (in LTE SL) or same slot (in NR SL) with the packet. An exception is a blind retransmission, where the scheduling information is also contained in the PSCCH of the initial transmission or of the earlier retransmissions. However, one cannot assume all transmissions (from multiple transmitters) in the same slot/subframe are blind retransmissions.  Also note that in LTE SL a transmission reserves resources for a future transmission, but there is no guarantee that the two transmissions have the same priority. Therefore, in this case, it is reasonable to rely on the packet priority of the transmission for RAT prioritization, possibly in combination with other criteria like congestion level. 
[bookmark: _Toc7791267][bookmark: _Toc16871279]A UE cannot always assume it knows the priority of the received packet for RAT prioritization. Therefore, the prioritization mechanism for Tx/Tx overlapping does not always apply to Tx/Rx overlapping.
It is also necessary to differentiate the case when the Tx is in LTE SL from the case when the Tx is in NR SL. For the former case, to limit the impact on the LTE SL specifications, we believe it is better to prioritize the LTE Tx over NR Rx. For the latter case, one can define more sophisticated rules, for example, if the priority of the packet to be transmitted in NR SL is higher than a certain value and the congestion level in NR SL is lower than a certain threshold then the UE stops Rx in LTE SL to transmit the packet in NR SL. However, defining such rules may require substantial efforts. Therefore, in our view, this can be left for UE implementation.
[bookmark: _Toc7793378][bookmark: _Toc16871282]For Tx/Rx overlapping when packet priority of the Rx is known: applying the Tx/Tx prioritization mechanism. Otherwise: For LTE-Tx/NR-Rx overlapping, LTE-Tx is prioritized; for NR-Tx/LTE-Rx overlapping, it’s up to UE implementation.
Conclusion
In the previous sections we made the following observations: 
Observation 1	A UE cannot always assume it knows the priority of the received packet for RAT prioritization. Therefore, the prioritization mechanism for Tx/Tx overlapping does not always apply to Tx/Rx overlapping.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Any UE possibly impacted by time-overlapping between NR SL and LTE SL Tx and/or Rx indicates that possibility in its capability report to the network. 
Proposal 2	For Mode-4/Mode-1 Tx/Tx overlapping, support reporting of dropped NR transmissions due to RAT prioritization to gNB.
Proposal 3	For Tx/Rx overlapping when packet priority of the Rx is known: applying the Tx/Tx prioritization mechanism. Otherwise: For LTE-Tx/NR-Rx overlapping, LTE-Tx is prioritized; for NR-Tx/LTE-Rx overlapping, it’s up to UE implementation.
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