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Introduction
In the approved SID for NR V2X [1], the following objective for coexistence is included.
	6:  Coexistence [RAN1]:  
· In-device coexistence: Study the feasibility of the coexistence mechanisms when NR sidelink and LTE sidelink technologies are equipped in the same vehicle for the ‘not co-channel’ scenario: 
· Advanced V2X services provided by NR sidelink coexisting with V2X service provided by LTE sidelink in different channels (i.e., not co-channel).  Not co-channel could include both adjacent channel and channels that are sufficiently far apart.

NOTE: It is assumed that any coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP. 



In RAN1 Ad hoc#1901 meeting, the following agreements were made.
	Agreements:
· For TDM solutions for in-device coexistence between LTE and NR V2X:
· Time Alignment
· Subframe boundary alignment is required between LTE and NR V2X sidelinks
· Both LTE and NR V2X sidelinks are aware of the time resource index (e.g., DFN for LTE) in both carriers
Agreements:
· For long term time scale TDM solutions for in-device coexistence between LTE and NR V2X:
· For a UE with coexistence impact, non-overlapping (in time domain) resource pools are (pre-) configured for NR V2X and LTE V2X sidelinks
· No information is exchanged between LTE and NR sidelinks within the UE
· Long term time scale TDM solution is feasible from RAN1 point of view
· Note: although feasible, it is expected that such a solution may have impact on latency, reliability and data rate requirements for some applications 
· No additional modifications to LTE specifications are needed
Agreements:
Assuming SPS scheduling (mode -3 or mode-4) for LTE V2X, for short time scale TDM solutions for in-device coexistence for V2X,
· For each occurrence of Tx/Tx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: whether the information exchange between LTE and NR sidelinks can support this requirement
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· For each occurrence of Tx/Rx overlap, one RAT is prioritized over another 
· This requires some information exchange between LTE and NR sidelinks within the UE
· FFS: if there is impact to RAN1 LTE specification with this agreement
· FFS: whether this solution can be up to UE implementation
· FFS: If determination of priority for Rx operation is feasible and whether the information exchange between LTE and NR sidelinks can support this requirement
Agreements:
· Inter-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· [bookmark: _Ref534810133]Synchronization is not assumed for inter-band coexistence of NR sidelink and LTE sidelink.
· This FDM solution is feasible for resolution of Tx/Tx coexistence conflicts
· If the band separation is large enough (based on RAN4 indication), then this FDM solution for coexistence is feasible for Tx/Rx coexistence
· If the band separation is NOT large enough, then this FDM solution is not feasible for resolution of Tx/Rx coexistence conflicts
· For dynamic power sharing between carriers, 
· FFS details of FDM solutions and whether they are feasible



This contribution discusses in-device coexistence when a device has functionalities for both NR sidelink and LTE sidelink and activates both.

Discussion
Long term time scale TDM solution
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[bookmark: _Ref894638]Figure 1. Collision scenario between LTE sidelink and NR sidelink transmission/reception

As long term time scale TDM solution for in-device coexistence between LTE and NR sidelinks in case of Figure 1, it was agreed that no information is exchanged between LTE and NR sidelinks within the UE and no additional modifications to LTE specifications are needed. One thing to discuss is whether there is no way for the gNB/eNB to do for coexistence.
For operations of NR sidelink and LTE sidelink, a vehicle will be (pre-)configured with information of resource pools, which includes frequency-domain and time-domain resources for transmission and reception. The gNB/eNB may configure non-overlapping resource pools in time domain for NR sidelink and LTE sidelink. If it is possible, the vehicle can naturally avoid in-device coexistence issues between NR sidelink and LTE sidelink because it does not need to transmit and receive NR sidelink and LTE sidelink signals and channels simultaneously. 
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[bookmark: _Ref893041]Figure 2. Example of resource pool (RP) of NR and LTE sidelinks with non-overlapping RPs in time domain
As shown in Figure 2, the gNB or eNB can configure non-overlapping resource pools for NR and LTE sidelink. For this, it is necessary that the UE reports its configured resource pool information to the gNB/eNB. For example, if the UE already performs LTE sidelink operations and it becomes RRC_connected to the gNB, then for performing NR sidelink operations as well, the gNB can configure resource pool for NR sidelinks. Before configuring the resource pool for NR sidelink, the gNB may request the UE report information on its resource pool for LTE sidelink. Then, after receiving that UE assistance information as shown in Figure 3, the gNB may configure resource pool for NR sidelink in order to avoid in-device coexistence. Most of UE behaviours on transmission and reception cases between LTE and NR sidelinks may be left up to UE implementation. Then it would be the best way for the gNB to configure non-overlapping resource pool for NR sidelink.  
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[bookmark: _Ref894606]Figure 3. Illustration of UE assistance information on resource pool

[bookmark: _Ref894687]Proposal 1: As UE assistant information, UE reports information on its configured resource pool of LTE sidelink and/or NR sidelink to the eNB and gNB.

Transmission perspective (for Case TT): Power sharing and prioritization
	In perspective of power control/sharing, sidelink transmissions by using LTE and NR at the same time can apply the same principle as EN-DC power control/sharing. For EN-DC power control, if a UE is capable of dynamic power sharing, the UE reduces the transmission power for NR when the sum power of LTE and NR exceeds the total power limit. For EN-DC power control, if a UE is not capable of dynamic power sharing, the UE drops NR transmission when LTE and NR are to be transmitted at the same time. Similarly, NE-DC power control/sharing can be considered as a baseline for coexistence issues between LTE and NR sidelink transmissions. These principle of power control/sharing in EN-DC and NE-DC can be applied also to the coexistence issue between LTE sidelink and NR sidelink
[bookmark: _Ref894692]Proposal 2: Consider the EN-DC/NE-DC power control/sharing mechanisms as a baseline.

Conclusions
This contribution considered aspects for in-device coexistence between LTE and NR sidelink, and the followings are proposed. 
Proposal 1: As UE assistant information, UE reports information on its configured resource pool of LTE sidelink and/or NR sidelink to the eNB and gNB.
Proposal 2: Consider the EN-DC/NE-DC power control/sharing mechanisms as a baseline.
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