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Introduction
[bookmark: _Hlk510705081]According to the WID [1] the following objectives have been defined for the specification of the in-device coexistence of NR SL and LTE SL.
· 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 details of the TDM and FDM-based coexistence solutions for NR and LTE sidelinks.
Discussion
TDM solutions
The following agreement was made during study item:
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

When GNSS is used as the timing source for NR and LTE SL transmission, it can be assumed that the accuracy of subframe boundary alignment between NR and LTE SL transmission is good. It is likely that there is no need for time gap between transmissions to avoid potential overlap of LTE and NR SL transmissions. If UE cannot receive GNSS directly but it has to use SLSS from other UEs, the accuracy decreases. At the moment it is not clear if the UE can use the same SLSS for synchronizing both LTE and NR SL or different SLSS need to be used for NR SL and LTE SL. The WID says that changes to LTE specifications are not in the scope. This implies that LTE SL can only use SLSS from LTE SL UEs.
When network based timing is used so that LTE SL is synchronized to eNB operating in the same carrier as LTE SL and NR SL is synchronized to gNB operating in the same carrier as the NR SL the accuracy of subframe boundary alignment cannot be assumed to be perfect. If eNB and gNB are not collocated propagation delay difference can be larger than e.g. cyclic prefix of SL transmissions. In this case some guard period should be defined between NR and LTE SL transmissions so that overlapping transmissions can be avoided.
Proposal 1: The achievable accuracy of subframe boundary alignment in case of GNSS based and network based synchronization is studied. RAN4 may be better group to study this issue. 
In short term TDM solutions potential overlaps of different SL transmissions are handled so that LTE SL or NR SL transmission is dropped. Prioritization of overlapping transmissions is needed to determine which transmission is dropped. Simple rule like always prioritizing LTE is likely easily implementable solution for Tx/Tx co-existence. In the last meeting the following agreement was made on short term TDM solutions:
Agreements:
· From RAN1 point of view, short term TDM solutions for NR and LTE V2X in-device coexistence is considered to be feasible for a UE when the load for the UE from LTE side and from NR side is at or below an acceptable level
· For each occurrence of Tx/Tx overlap and of Tx/Rx  overlap, one RAT is prioritized over another
· High-level principles of prioritization (e.g., BSM is deemed to have a higher priority, etc.) of LTE/NR can be discussed during the WI phase, while it is expected that detailed solutions may be left for implementation
Proposal 2: Study further how common priority level definition between NR SL and LTE SL transmissions should be specified.
Regarding long term time scale solutions for coexistence, in the January ad-hoc meeting the following agreement was made:
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

Coexistence of NR and LTE SL is based on (pre)configuration of resource pools. We think that further RAN1 work is not needed to support long term time scale TDM solutions.

FDM solutions for coexistence
According to the WID FDM solutions are only considered for interband case. In the January ad-hoc meeting the following was agreed:
Agreements:
· Inter-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· 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

The agreement above and WID discuss about static power sharing. We think that power sharing could be semi-statically (pre)configured for the UE so that some adaptation to the transmissions taking place in NR SL and LTE SL is possible. In RAN1 specification this is not necessarily visible at all but Pc,max of each SL carrier is defined in the RAN4 specifications and RAN1 specifications just refer to the parameter defined in RAN4.
Proposal 3: For inter-band FDM operation semi-static configuration of maximum Tx power of each NR SL carrier is supported. 


Conclusion
In this contribution, issues related to coexistence of NR SL and LTE SL have been discussed. Based on the discussion, the following proposals were made:
Proposal 1: The achievable accuracy of subframe boundary alignment in case of GNSS based and network based synchronization is studied. RAN4 may be better group to study this issue. 
Proposal 2: Study further how common priority level definition between NR SL and LTE SL transmissions should be specified.
Proposal 3: For inter-band FDM operation semi-static configuration of maximum TX power of each NR SL carrier is supported. 
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