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1. Introduction
The coexistence of LTE-V2X and NR-V2X operations within the same UE (intra-UE) was discussed in RAN1#94. In [1], it was agreed to study the following operation scenarios and potential solution approaches.

	Agreements:
For the study of LTE-V2X and NR-V2X sidelink co-existence, at least the following scenarios are considered from the UEs perspective: 
· LTE sidelink and NR sidelink do not have any coordinated procedures
· LTE sidelink and NR sidelink have coordinated procedures and half-duplex constraints are assumed
· RAN1 will focus on this scenario in the SI

Agreements:
RAN1 focus on at least the following potential solutions for coexistence at least until the next meeting: 
· TDM of LTE V2X and NR V2X sidelink transmissions
· FDM of LTE V2X and NR V2X sidelink transmissions



In this contribution, we assume the scenario where LTE and NR sidelinks can be coordinated from UEs perspective and discuss about the pros and cons of potentially using TDM or FDM type solutions for multiplexing LTE-V2X and NR-V2X transmissions.

2. Discussion
For the potential solutions for intra-UE coexistence in terms of TDM or FDM coordination between LTE-V2X and NR-V2X sidelink transmissions, some analysis is provided below. Note that, this analysis does not assume any particular TDM and FDM solution in mind. It is purely based on fundamental comparison between them.
TDM between LTE- and NR-V2X transmissions (no simultaneous Tx)
· Pros:
· No adjacent channel leakage issue due to low Tx-Rx antenna isolation
· No power limitation issue due to Tx separation in time
· No or less issue of Tx/Rx chain limitation
· Cons:
· Potential risk of not meeting latency requirement for aperiodic messages – due to restricted Tx timing opportunity
· Tight coordination needed between LTE sidelink and NR sidelink transmissions – need to account for inter-RAT communication delay (within same BS or UE)
· Synchronous carriers between LTE V2X and NR V2X operations – same synchronization source would likely be required
· Difference in LTE-subframe and NR-slot length due to different SCS
· Time gap needed for carrier switching (intra-band / inter-band / FR1/FR2 switching) – RAN4 issue

FDM between LTE- and NR-V2X transmissions (simultaneous Tx in separate channel)
· Pros:
· Independent scheduling / resource selection without inter-RAT consideration or coordination (no half-duplexing limitation), for non-adjacent channel case
· Asynchronous operation between LTE-V2X and NR-V2X – possible to use different synchronization sources
· Cons:
· Half-duplex limitation for the case of adjacent channel
· Power sharing and power limitation issue in simultaneous Tx
· Tx/Rx chain sharing between carriers

From the above pros and cons analysis, it is clear neither solution approach is perfect. It is observed that in the TDM coordination approach, most of the cons or disadvantages are resolvable or can be accounted for. For example, employing a higher SCS would allow more Tx opportunities within a latency timeframe, allowing additional small time for tight coordination and carrier switching, and design a unified synchronization procedure between LTE-V2X and NR-V2X. On the other hand, the cons or disadvantages of the FDM coordination approach are related to physical / fundamental limitations that can’t be resolved without sacrificing performance degradation in either transmission range, data rate, or PRR. Having pointed these out, However, if multi-carrier operation with simultaneous transmission is unavoidable or necessary to be supported (e.g. due to carrier aggregation, HARQ re-Tx within latency timeframe), the limitation of Tx power and Tx/Rx chains would at least need to be taken into consideration.

Observation 1: Based on our pros/cons analysis, it seems most of the cons / disadvantages associated with TDM solution approach are resolvable, while the FDM solution approach would suffer from some physical / fundamental limitations.

Observation 2: In either TDM or FDM solution approach, the limitation of total Tx power and number of Tx/Rx chains could still need to be considered for the case of intra-RAT sidelink.

Conclusion: Based on the above analysis and comparison between TDM and FDM solution approaches for intra-UE coexistence of LTE-V2X and NR-V2X transmissions, the TDM type of solution approach should be given higher priority and investigated further.

3. Conclusion
In this contribution, we discussed about the pros and cons of potentially using TDM or FDM type solutions for multiplexing LTE-V2X and NR-V2X transmissions. In summary, we have the following observations and conclusion:

Observation 1: Based on our pros/cons analysis, it seems most of the cons / disadvantages associated with TDM solution approach are resolvable, while the FDM solution approach would suffer from some physical / fundamental limitations.

Observation 2: In either TDM or FDM solution approach, the limitation of total Tx power and number of Tx/Rx chains could still need to be considered for the case of intra-RAT sidelink.

Conclusion: Based on the above analysis and comparison between TDM and FDM solution approaches for intra-UE coexistence of LTE-V2X and NR-V2X transmissions, the TDM type of solution approach should be given higher priority and investigated further.
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