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1 Introduction
In RAN #83 meeting, a new WID on 5G V2X with NR sidelink [1] was agreed. In this contribution, we discuss scenario considerations for in-device coexistence and give some proposals.
2 Discussion
The NR V2X work item description [1] has captured the following objective for in-device existence:

· 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 various scenario details regarding in-device coexistence solutions from RAN4 perspective. 
In-device coexistence between LTE and NR sidelink refers to the architecture when both LTE sidelink and NR sidelink are implemented in the same modem and conduct coordinated transmission and reception. In RAN4#90-bis meeting there was some discussion and lack of clarity regarding the definition and the transceiver architecture it was referring to.  For this in-device coexistence analysis, the number of transmit/receive antenna configuration and the transmit/receive chain and any other details that could be relevant to RAN4 coexistence discussion can be listed in the scenario description. 

Proposal 1: Include definition, transceiver architecture and relevant description and assumptions of in-device coexistence in the scenario description. 

The short-term time coordination for TDM solution require resources dynamically allocated between the NR sidelink and the LTE sidelink. 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, another sidelink cannot be receiving for the same carrier or the adjacent carriers without far enough frequency separation (half-duplex limitation), and vice versa.

For the TX/TX overlap scenarios, the analysis should take switching time, per-packet QoS in LTE V2X or per-flow QoS in NR V2X, the priority and any assumptions on load/priority between the RATs. Since these parameters and assumptions require understanding of RAN1 design-related agreements, the RAN4 coexistence analysis should closely follow RAN1 agreements.

On Tx/Rx overlap, different set of assumptions are required if the traffic is periodic or aperiodic.  If the traffic is aperiodic, it is hard to make any decision, since the UE cannot know the coming aperiodic transmission priority before detection.  Also, the analysis would require if UE has separate RF chains for LTE V2X and NR V2X or has shared RF chain.  These assumption may impact RAN4 in-device coexistence analysis. 

Proposal 2: For TDD short-term coordination of LTE V2X and NR V2X, the Tx/Tx and Tx/Rx overlap scenarios should take all impacting parameters into consideration. 

Furthermore, there could be impacts to UE RF requirements are due to difference in numerology between NR V2X and LTE V2X, any assumptions on the coordination of timing/ slot boundary and whether the bandwidth are same of different and . The PA ramp up and ramp down issues are require analysis.

Proposal 3: Parameters that are impacting in-device coexistence and RF requirements should be analysed and listed. 

3 Conclusion
Based on the analysis in this contribution, we give our proposals and observations on in-device coexistence as below:
Proposal 1: Include definition, transceiver architecture and relevant description and assumptions of in-device coexistence in the scenario description. 

Proposal 2: For TDD short-term coordination of LTE V2X and NR V2X, the Tx/Tx and Tx/Rx overlap scenarios should take all impacting parameters into consideration. 
Proposal 3: Parameters that are impacting in-device coexistence and RF requirements should be analysed and listed. 
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