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Introduction
[bookmark: _Hlk510705081]In the LS [1] it is said that one of the enhancements discussed in RAN4 for Rel-17 is the use of SL and Uu in the same licensed frequency band. RAN4 notes that the current Rel-16 agreement to use DL timing for SL transmissions when network based time is selected, may not be the best option due to interference between SL and Uu. The two options considered in RAN4 according to the LS are:
Option 1: To follow the Rel-16 agreement to align SL transmission timing with DL timing.
Option 2: To reconsider SL transmission timing to align with UL timing to mitigate the interference between Uu and SL, i.e.
· For sidelink transmissions, 
· SL transmission timing is aligned with Uplink timing when Uu and sidelink is TDMed/FDMed coexistence in the same band, including TDM coexistence within the same carrier or different carriers. 
Otherwise, SL transmission timing is aligned with Downlink timing.
RAN4 would like to know if option 2 is feasible from RAN1 point of view. In this contribution we provide our view related to the timing of SL in the licensed frequency bands.
Discussions 
In the RAN1#101-e meeting the following agreement was made:
Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.
· Send an LS to RAN4 asking for feedback, if any

DL timing was selected because it can be used by all the UEs that can receive DL from gNB/eNB but uplink timing i.e. timing advance applied to the DL timing is only available for UEs in the RRC_CONNECTED state. 
In the sidelink enhancements WID [3] one of the objectives for RAN4 is:
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
So, in the LS RAN1 is asked to consider TDM coexistence of SL and Uu within the same carrier and different carriers. If SL and Uu are in the same carrier, SL mode 1 operation can be assumed. Creating a resource pool for SL in the shared carrier and using mode 2 in the pool would not be efficient usage of resources when all the UL transmissions are dynamically scheduled by the gNB. In mode 1 all the UEs that are transmitting in the SL can be assumed to be in the RRC_CONNECTED state because the transmitting UEs need to request resources from gNB before SL transmissions. Tx UEs could use uplink timing for SL in this case. On the other hand, some of the UEs that are receiving SL may be in the RRC_IDLE state and not have valid timing advance information.
In the Uu transmissions timing advance is used so that all the UL transmissions at the gNB are time aligned within the cyclic prefix. This is needed to keep the transmissions from different UEs orthogonal. If the SL transmissions used DL timing in the shared carrier they could create interference to the UL transmissions because in the time domain consecutive SL and Uu slots would overlap and in the frequency domain adjacent SL and UL subcarriers would not be fully orthogonal. The LS discusses band n79 or about 4.7 GHz frequency band. Cell sizes and TA values could be sufficiently short in this case but RAN1 should consider all the potential frequency bands and in some cases TA values are clearly longer than CP. It should also be noted that gNBs cannot dynamically adjust the Tx power of SL so it is important that orthogonality between SL and UL can be maintained based on timing.
Observation 1: If the SL and Uu transmissions take place in the same carrier, UL timing should be used for SL in order to maintain orthogonality between SL and Uu.

If SL and Uu transmissions take place in the different carriers of the same band, time alignment within cyclic prefix is not needed but overlap of SL and Uu transmissions should be avoided so that SL UE does not transmit when nearby UE in the adjacent carrier is receiving DL, or a UE can switch between SL and Uu transmissions in a consecutive slots. The use of uplink timing would also solve this problem but likely many of the UEs interested in SL transmissions may be in the RRC_IDLE state. If DL timing is used then the number of symbols in the SL slot need to be reduced and the reduction depends on TA value and SCS or symbol length of SL transmissions as discussed e.g. in [2]. This obviously degrades the performance of SL transmissions.
Observation 2: When Uu and SL are in the different carriers of the same band, the number of symbols in the SL slot needs to be reduced, when DL timing is used.

RAN1 has already concluded that DL timing should be used for SL when eNB/gNB is the synchronization source because UL timing may not be available for all the UEs interested in SL transmissions. On the other hand the use DL timing for SL in the shared carrier should only be used if the number of SL symbols is reduced so that overlap between SL slot and Uu slots is avoided and some unused subcarriers are placed between UL and SL transmissions in the same slot . This seems rather inefficient usage of resources so an alternative could be to use SL in the shared carrier only with RRC_CONNECTED UEs and use UL timing for SL in this case.
Proposal: RAN1 considers the use of uplink timing for SL at least in the case when SL and Uu are in the same carrier.
 

Conclusion
In this contribution we have discussed SL timing in the licensed band operation. RAN4 is asking if UL timing could be used instead of DL timing when eNB/gNB is the synchronization source for SL transmissions. We made the following observations and proposal that should be taken into account when drafting reply to RAN4 LS:
Observation 1: If the SL and Uu transmissions take place in the same carrier, UL timing should be used for SL in order to maintain orthogonality between SL and Uu.
Observation 2: When Uu and SL are in the different carriers of the same band, the number of symbols in the SL slot needs to be reduced, when DL timing is used.
Proposal: RAN1 considers the use of uplink timing for SL at least in the case when SL and Uu are in the same carrier.
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