[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #96	R1-1902581
Athens, Greece, 25th February – 1st March, 2019

Agenda item:		7.2.4.5
Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on coexistence between NR sidelink and LTE sidelink
Document for:		Discussion and Decision
Introduction
[bookmark: _Hlk510705081]In the RAN1 ad-hoc meeting in January the following agreements related to coexistence of NR sidelink and LTE sidelink 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

In the RAN1#94bis the following agreement was made:
Agreements:
RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control

In this contribution we discuss further details of coexistence between NR sidelink and LTE sidelink.
Discussion

[bookmark: _Hlk534639834]Short term time scale TDM solutions
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. The required information exchange between LTE and NR SL is small in this case and there is no need to modify LTE SL specifications. More complicated priority based dropping of transmission requires some kind of common priority level definition between LTE SL and NR SL. As was agreed in RAN1#94bis priority, latency requirement and reliability should be considered when determining resolution of in-device coexistence issues. Comparison of priorities of the transmissions is also needed in FDM if dynamic power sharing is supported, so prioritization rules of LTE and NR SL transmissions should be studied.
Proposal 1: Short time scale TDM solutions are feasible at least when simple prioritization rule (e.g. LTE SL is prioritized over NR SL) is used.
Proposal 2: Study further how common priority level definition between NR SL and LTE SL transmissions should be specified.  

[bookmark: _Hlk534639447]Long term time scale TDM solutions
Feasibility was concluded in the last meeting. We think that study on further details is not necessary to complete the study item phase.

FDM solutions for coexistence
In the last meeting feasibility of static power sharing in the inter-band case was concluded. The same conclusions can be made for static power sharing in the intra-band case. As was discussed in the RAN1#94bis meeting minimum required communications range may need to be taken into account when determining Pc,max of each carrier. Static power sharing is not an efficient way of dividing power resources of the UE. Dynamic power sharing should be studied and starting point could be LTE dual connectivity operation. Both synchronous and asynchronous operation has been specified in LTE dual connectivity and these operation modes should be considered for SL as well. The LTE dual connectivity principle for synchronous operation is to configure guaranteed power levels for NR and LTE SL transmissions and potentially leave some remaining power available for dynamic power sharing. Remaining power is allocated to higher priority transmission. In case of asynchronous operation remaining power is allocated to the transmission that starts first.
[bookmark: _Hlk1032942]Proposal 3: Intra-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· 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

Proposal 4: For dynamic power sharing between NR SL and LTE SL carriers
· Power sharing methods specified for dual connectivity are the starting point
· Both asynchronous and synchronous operation is supported with dynamic power sharing

Network based UE coexistence management
If the NR and LTE SL transmissions of the UE are dynamically scheduled and the SL transmission from the UE are synchronized, network can handle the coexistence so that overlapping transmissions are avoided. If one of the SLs is in the autonomous resource selection mode, UE could provide information of resources used for SL transmission to the gNB (or eNb). Some assistance information would also be useful if different synchronization source priority is used in LTE SL and NR SL.
Proposal 5: Study benefits of UE providing information on coexistence issues to the network when Uu-based sidelink resource allocation is used.

Conclusion
In this contribution, issues related to coexistence of NR SL and LTE SL have been discussed. Based on the discussion, the following observation and proposals were made:
Proposal 1: Short time scale TDM solutions are feasible at least when simple prioritization rule (e.g. LTE SL is prioritized over NR SL) is used.
Proposal 2: Study further how common priority level definition between NR SL and LTE SL transmissions should be specified.  
Proposal 3: Intra-band FDM Solutions for coexistence
· For static power assignment of Pc,max for each carrier
· 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

Proposal 4: For dynamic power sharing between NR SL and LTE SL carriers
· Power sharing methods specified for dual connectivity are the starting point
· Both asynchronous and synchronous operation is supported with dynamic power sharing

Proposal 5: Study benefits of UE providing information on coexistence issues to the network when Uu-based sidelink resource allocation is used.
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