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1	Introduction
In RAN1#95, the following agreements have been made on the topic of in-device coexistence:
	Agreements:
· Consider solutions for sidelink coexistence for the following: 
· Potential LTE V2X Tx and NR V2X Tx
· Potential LTE V2X Tx and NR V2X Rx
· Potential LTE V2X Rx and NR V2X Tx
· FFS the case of potential LTE V2X Rx and NR V2X Rx, e.g., whether or not it can be handled by implementation

Agreements:
RAN1 will identify both TDM and FDM solutions for coexistence. The specific support for each solution is FFS.
For FDM solutions: 
· For both dynamic and semi-static power allocation solutions, RAN1 assumes synchronization between NR and LTE V2X sidelinks, for a NR V2X UE when NR and LTE V2X sidelinks are intra-band
· The case of inter-band is FFS
Note: If the identified solutions can be applied to systems that are not synchronized, then RAN1 may revisit this assumption.



In RAN1#ah1901, the following agreements were reached.
	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


[bookmark: _GoBack]In the present contribution we present further discussion on several aspects of solutions for the in-device coexistence.
[bookmark: _Ref178064866]2	Mechanisms for in-device coexistence
Given that both TDM-based and FDM-based solutions are agreed to be supported by RAN1, the relevant question is whether every UE needs to support both solutions. To this end we believe that it is up to UE to decide which solution to support, depending on its capability. 
[bookmark: _Toc1149964]The support of TDM-based and/or FDM-based solution is based on UE capability.
In some cases, the UE can report its capability to the network and the network can configure whether a TDM-based or FDM-based solution should be supported in the UE, depending on both the UE capability and other aspects such as the resource pool configurations in the network.
[bookmark: _Toc1149965]UEs in a network can report their capability to the network to assist the network in configuring a TDM-based or FDM-based approach for the UEs.
[bookmark: _Ref534208729]2.1	TDM-based solution
In our view, long-term time-scale coordination is more suitable for periodic type of traffics such as traffic of safety-related services, where the UE can expect some regular patterns of packet arrivals from the higher layers and therefore can plan the transmissions in each RAT. This type of coordination is hard to achieve for non-periodic and latency-critical packets, which are expected to be more common in the advanced services supported by NR V2X. In this case short-term solutions are more suitable and here the issue of overlapping in time of SL transmissions from the two RATs is critical. 
[bookmark: _Toc528954275][bookmark: _Toc1055548]Both long-term and short-term coordination solutions are needed.
Furthermore, in previous RAN1 meeting, it has been agreed that for SPS scheduling (mode -3 or mode-4) for LTE V2X, for short time scale TDM solutions and either Tx/Tx or Tx/Rx overlap, one RAT is prioritized over another RAT. Given the safety criticality of V2X application, it is important to define some prioritization rules based on QoS parameters such as priority of the packets to be transmitted/received in the two RATs or how congested the RATs are in case of equal priority. However, we believe that it is not possible to define such rules now unless the QoS framework for NR V2X has been developed by RAN2. Furthermore, it is important that RAN2 develops an inter-RAT priority mapping/comparing criterion.  
[bookmark: _Toc528954278][bookmark: _Toc1055549]RAT prioritization for TDM-based coexistence is only considered by RAN1 once the QoS framework and related priority mapping is developed by RAN2. 
Therefore, we propose to send an LS to RAN2 to ask the feasibility of such inter-RAT Tx or Rx prioritization.
[bookmark: _Toc1149966]Send an LS to RAN2 asking about the feasibility of inter-RAT prioritization.
Furthermore, according to LTE specification, in case of mode-3 and mode-4 SPS, a UE can skip the grant. Therefore, a UE shall skip the LTE grant in case there is a higher priority transmission or reception to be done by NR RAT. 
[bookmark: _Toc1149967]No RAN1 LTE specification change is required by defining inter-RAT prioritization.  
Furthermore, such solution also requires inter-RAT (intra-UE) signalling. Therefore, RAN1 should carefully analyse the latency constraints of such signalling before making any conclusion on its feasibility. 
[bookmark: _Toc1149968]Inter-RAT signalling constraints need to be studied by RAN1 before concluding the feasibility of short-term TDM solution. 
2.2	FDM-based solution
In our view, for the Tx-Tx coexistence scenario and dynamic power sharing, there can be some rules for power sharing between the two transmissions. For example, the rules can be defined based some QoS parameters, or on the required/desired communication range of the packets to be transmitted in both RATs, or on the congestion level at the RATs. However, as with the TDM-based solution (Section 2.1), any such rules need to wait until a stable QoS framework is in place.
[bookmark: _Toc1149969]Rules for power sharing for FDM-based coexistence should utilize QoS parameters, communication range, and congestion levels.  
· [bookmark: _Toc1149970]The use of QoS parameters is only considered when the QoS framework for NR V2X has been developed.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Both long-term and short-term coordination solutions are needed.
Observation 2	RAT prioritization for TDM-based coexistence is only considered by RAN1 once the QoS framework and related priority mapping is developed by RAN2.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The support of TDM-based and/or FDM-based solution is based on UE capability.
Proposal 2	UEs in a network can report their capability to the network to assist the network in configuring a TDM-based or FDM-based approach for the UEs.
Proposal 3	Send an LS to RAN2 asking about the feasibility of inter-RAT prioritization.
Proposal 4	No RAN1 LTE specification change is required by defining inter-RAT prioritization.
Proposal 5	Inter-RAT signalling constraints need to be studied by RAN1 before concluding the feasibility of short-term TDM solution.
Proposal 6	Rules for power sharing for FDM-based coexistence should utilize QoS parameters, communication range, and congestion levels.
	The use of QoS parameters is only considered when the QoS framework for NR V2X has been developed.
[bookmark: _In-sequence_SDU_delivery] 
