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1 Introduction
In previous RAN4 discussion, since there is no conclusion on the co-existence study for licensed bands, the introduction of SL to licensed band is based on some pre-conditions, i.e. n38 SL operation in whole n38 band without NR Uu or n38 SL operation V2X UE operated with n38 NR Uu UE with synchronous operation(TDD-TDD). And in last meeting, some other TDD licensed bands are proposed for synchronous operation. However, the mechanism for synchronous operation was not discussed yet, therefore, it was agreed that the technical analysis for synchronous operation with one licensed band as an example, e.g. n79 will be further conducted in RAN4. 
This contribution provides our consideration of synchronization scenario for NR V2X in licensed band.
2 Discussion
2.1 Synchronization scenario
For synchronization scenario, we need to make it clear that it is specific to licensed band, in which Uu service and SL service could be on shared carrier and different carriers. In this contribution, our focus is on different carriers. 
According to RAN1 agreement, NR supports SL transmissions at least in cell-specific UL resources in Uu, which means there is no SL transmission in DL resources to avoid the interference to the Uu service. Figure below illustrates the synchronization scenario for the licensed band.
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Figure 2.1-1 Synchronization scenario in UL slots
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Figure 2.1-2 Synchronization scenario in DL slots
The mechanism for synchronization scenario is:
For UL slots:

· Vehicles can transmit SL together with UL

· Vehicles not transmitting UL can receive SL

For DL slots:

· Vehicles can ONLY receive DL

2.2 Potential issues

2.2.1 Performance degradation for SL

As it can be seen in Figure 2.1-1, SL receiving for a vehicle occurs together with UL transmission at other vehicles, but we know that NR SL transmission only supports open loop power control, which could be different from UL transmission based on close loop power control. The signal levels arrived at the vehicle for SL receiving could be different and the Uu UL signal actually are interferers to this vehicle. There is no better solution to control the interference under this scenario, where SL REFSENS could be degraded seriously.
2.2.2 Timing alignment
Synchronization scenario could include both shared carrier and different carrier cases.
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Figure 2.2-1 SL timing alignment
Considering the propagation delay, there is a timing offset between gNB and DL or UL timing, i.e. TA/2 backward offset for downlink and TA/2 forward offset for UL. When SL and UL is TDMed in a shared carrier, the SL timing can be aligned with either UL timing or DL timing. As shown in Figure 2.2-1, if SL timing is aligned with DL timing, after an UL slot, there is a time gap, length of TA, wasted in SL slot. When there is an UL slot after a SL slot, there are several symbols should be cut to avoid interference to UL. On the other word, this also causes a complex implementation, because of frequently setting of the slot start location. 

For different Uu and SL carrier scenario, it may not have such a problem, but for simplicity of the implementation, unified solution for both scenarios would be a better choice. 
3 Conclusion

TDD synchronization scenario for NR SL in licensed band was discussed in this contribution. 
Mechanism of synchronization scenario is outlined and some potential issues are also discussed. Though synchronous operation is a possible solution for SL in licensed TDD band, it is noted that SL performance degradation could be happened in this scenario.
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