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1 	Introduction
In the RAN1#94bis meeting discussion on coexistence between NR sidelink and LTE sidelink continued and the following agreements were made:

Agreements:
· In the context of in-device coexistence between NR and LTE V2X sidelinks (not co-channel), 
· TDM solutions are those that prevent overlapping or simultaneous NR and LTE V2X sidelink transmissions.
· FDM solutions are those that involve simultaneous transmissions of NR and LTE V2X sidelink transmissions and defining mechanisms for sharing the total device power between the two.
Agreements:
· For TDM solutions, LTE and NR V2X sidelinks are assumed to be synchronized 
· FFS accuracy of time alignment/synchronization
· FFS alignment whether slot level and/or DFN based alignment is needed

Agreements:
· For TDM solutions, the following aspects are studied in RAN1: 
· Long term time-scale coordination
· Potential transmissions in time of LTE and NR V2X are statically/quasi-statically determined
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· Short time-scale coordination
· Transmissions in time of LTE and NR V2X are known to each RAT (details FFS)
· UE behaviour when LTE and NR V2X sidelink transmissions overlap in time is FFS
· FFS coordination details
· FFS UE assistance for coordination

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

According to the agreement from the previous meeting synchronization between NR sidelink and LTE sidelink is assumed for TDM solutions. Achievable synchronization accuracy varies depending on the scenario or synchronization source selection: 


1. [bookmark: _Hlk528844421]Both LTE sidelink and NR sidelink use network-based synchronization. Typically network based synchronization is used in shared carriers and in that case UL and sidelink transmission take place in UL resources. For EN_DC both synchronous and asynchronous UE transmission in UL is supported. Regarding synchronous EN_DC, the operation where eNB and gNB are synchronized but the timing advance adjustments in UL are done separately for LTE and NR UL is supported. According to the TS 38.133 specification [2] UEs should be capable to handle MRTD (maximum UE receive timing difference) of 3µs in intra-band synchronous case. In this case collocated deployment of eNBs and gNBs is assumed. In the synchronous inter-band case MRTD of 33µs is supported. In this case base stations don’t need to be collocated. In NR, there is also discussion on supporting single timing advance operation for intra-band EN_DC, see eg. RAN1 LS [3] to RAN2. It seems reasonable that in the shared carrier case, when network-based timing is used, sidelink uses the same downlink synchronization signals that are used to synchronize UL transmissions. Otherwise multiplexing of UL and sidelink to the same carrier could be problematic. In the case that eNBs and gNBs are synchronized, LTE-network based timing could be considered as lower priority timing source for NR sidelink if synchronization signals from gNB cannot be received. Small timing difference (3µs) between synchronization sources is likely not a problem for applying TDM based solutions. Because asynchronous operation or large MRTD between synchronization signals received from eNBs and gNBs are also possible, FDM based solutions or TDM solutions with some guard periods need to be considered as well, when network-based timing is used.

2. Both LTE sidelink and NR sidelink use GNSS based synchronization. GNSS based synchronization is typically used on dedicated sidelink carrier. In this case common synchronization source for both LTE sidelink and NR sidelink transmission can be used and transmissions can be assumed to be always synchronized. If UE cannot receive GNSS signal it should use sidelink synchronization signals of some other UE. We think that LTE UE could also be synchronization source if GNSS or NR UE synchronized to GNSS cannot be received. The selection of synchronization signal should be defined so that the same synchronization signal is used for both NR sidelink and LTE sidelink transmissions.

3. Network based synchronization in one of the sidelink carriers and GNSS based synchronization in another sidelink carrier. In this case sidelinks must be assumed to be asynchronous although in some cases subframe/slot boundaries could be accidentally aligned. FDM based solutions or TDM solutions that have some guard periods between NR sidelink and LTE sidelink transmission opportunities should be used in this case.  


Proposal 1: In the shared carrier gNB based synchronization signals should be the highest priority synchronization sources for NR sidelink and eNB based synchronization signals should be preferred for LTE sidelink.

Proposal 2: Depending on synchronization status/accuracy of gNBs and eNBs, TDM or FDM solution should be used for handling coexistence of NR sidelink and LTE sidelink transmissions when network-based synchronization is used.

Proposal 3: When UE prioritizes GNSS-based synchronization, TDM solutions are used for handling coexistence of NR sidelink and LTE sidelink transmissions. 


3	Conclusions
In this contribution, we have discussed coexistence aspects of NR SL and LTE SL. We have the following proposals:

Proposal 1: In the shared carrier gNB based synchronization signals should be the highest priority synchronization sources for NR sidelink and eNB based synchronization signals should be preferred for LTE sidelink.

Proposal 2: Depending on synchronization status/accuracy of gNBs and eNBs, TDM or FDM solution should be used for handling coexistence of NR sidelink and LTE sidelink transmissions when network-based synchronization is used.

[bookmark: _GoBack]Proposal 3: When UE prioritizes GNSS-based synchronization, TDM solutions are used for handling coexistence of NR sidelink and LTE sidelink transmissions. 
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