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Introduction
For the NR V2X work item, the WID has captured the following objective for in-device existence [1]:
· 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.
In this contribution, we discuss further details of TDM-based in-device coexistence solutions per the study outcome [2] from RAN1 perspective. 
Short term time-scale coordination for TDM solution 
For short-term time-scale coordination, resources are dynamically allocated to the NR-V2X module based on needs. This can cause some conflicts when both modules need to use the same resource for transmission, or one module needs the resource for transmission and the other module for reception. For short time-scale coordination, our understanding is following: 
· Tx/Tx overlap: At one time (a subframe for LTE or a slot for NR), only one RAT will be transmitted for the same carrier.
· Tx/Rx overlap: At one time (a subframe for LTE or a slot for NR), if a sidelink is transmitting, the other sidelink cannot be receiving for the same carrier or the adjacent carriers without far enough frequency separation (due to the half-duplex limitation), and vice versa.
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For Tx/Tx and Tx/Rx overlap, as pointed by the RAN1#96 meeting, it can only be supported when the load for the UE from LTE side and from NR side are each at or below an acceptable level.
Proposal 1: To support the short term time-scale coordination, at least the traffic load information of LTE-V2X should be known to the NR-V2X module by UE internal implementation without specification impact.
Tx/Tx overlap
RAN1#96bis reached the following working assumption:
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
For Tx/Tx overlap, when considering the priority of LTE and NR sidelink transmissions, as the QoS rules of NR-V2X and LTE-V2X are not fully defined yet, it is up to SA2 whether a UE can directly compare the priorities. If SA2 concludes that it is feasible, RAN1 can confirm the above working assumption. If not feasible, some relative NR-V2X priority threshold need to be defined. 
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· If it is feasible, then the RAN1#96bis working assumption is confirmed.
· If it is not feasible, a NR-V2X priority threshold can be configured to determine whether NR-V2X is dropped or not. 

Tx/Rx overlap
For Tx/Rx overlap, if the LTE or NR V2X transmission is SPS, the UE can use the transmission priority to make the decision. It is not practical to get all the priority information to the receiver or transmitter. Furthermore, if the traffic is aperiodic, it is hard to make any decision, since the UE cannot know of or about the coming aperiodic transmission priority before detection. To control the negative impact on the LTE-V2X system, the simplest method is to define LTE-V2X to have higher priority.
Proposal 3: For Tx/Rx overlap, LTE-V2X always has higher priority. 
Rx/Rx overlap
For Rx/Rx overlap, since the numerologies can be different between LTE-V2X and NR-V2X whether to drop any RAT is up to UE capability. If a UE has separate RF modules for LTE-V2X and NR-V2X, the reception can be done separately. If a shared RF chain is used, since the LTE-V2X transmission priority is unknown to the receiver, the LTE-V2X transmission should always be prioritized. 
Proposal 4: For Rx/Rx overlap, whether to drop any RAT is up to UE implementation.
· If UE has separate RF chains for LTE-V2X and NR-V2X, it can receive both transmissions. 
· If UE has a shared RF chain for LTE-V2X and NR-V2X, LTE-V2X always has higher priority.

Conclusion
In this contribution, we discuss the TDM-based in-device non-cochannel coexistence issues. The following conclusions are made:  
Proposal 1: To support the short term time-scale coordination, at least the traffic load information of LTE-V2X should be known to the NR-V2X module by UE internal implementation without specification impact.
Proposal 2: Send an LS to SA2 to ask whether it is possible to compare the priority between LTE and NR sidelink transmissions:
· If it is feasible, then the RAN1#96bis working assumption is confirmed.
· If it is not feasible, a NR-V2X priority threshold can be configured to determine whether NR-V2X is dropped or not. 

Proposal 3: For Tx/Rx overlap, LTE-V2X always has higher priority. 
Proposal 4: For Rx/Rx overlap, whether to drop any RAT is up to UE implementation.
· If UE has separate RF chains for LTE-V2X and NR-V2X, it can receive both transmissions. 
· If UE has a shared RF chain for LTE-V2X and NR-V2X, LTE-V2X always has higher priority.
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