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1 Introduction
In RAN #83 meeting, NR V2X WI was setup in [1]. In this contribution, we discuss coexistence issue between sidelink and Uu interface and give some proposals.
2 Discussion

Based on RAN1 agreement, SL open-loop power control is supported. This agreement means that NR uplink and NR sidelink have opportunity to coexist in the same band in FDM manner without severe interference to uplink receiving. But in downlink, as the UE is receiving so if vehicle UE is transmitting, downlink performance will be degraded. Therefore, it is proposed to use uplink band of FDD and uplink slot of TDD for sidelink operation. This is also aligned with D2D operation.
Proposal 1: It is proposed to use uplink band of FDD and uplink slot (including flexible slots configured as UL) of TDD for sidelink operation.
If sidelink use UL slot in TDD band, some restrictions should be considered as below:

· Firstly, uplink and sidelink should be synchronized with each other. 

· Secondly, in a same UE, uplink transmission and sidelink receiving cannot simultaneously occur because it is a TDD band. 

· Thirdly, in a same UE, uplink transmission and sidelink transmission can simultaneously occur in FDM manner. However, the details require further study, for example, to consider the possible power or PSD difference between sidelink and uplink.
· Fourthly, without sidelink transmission, UE uplink transmission may impact the performance of sidelink of another close UE as in Figure 1, but this requires further study. In Figure 1, Car 1 is very close to BS, so it only can transmit with low power after the open loop power control. In this case, Car 2 will receive very strong interference from UE because UE is very far from BS and operating with high power for its uplink transmission. The minimum power of sidelink in PC will impact both the sidelink performance and interference to uplink.
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Figure 1: Interference from uplink to sidelink receiving

Based on above analysis, it is proposed that:

Proposal 2: In licensed shared spectrum, uplink and sidelink should be synchronized and the impact of UE transmitting only uplink in sidelink slot needs further study. The minimum power of sidelink should consider both the sidelink performance degradation and interference to uplink.
In addition, in shared spectrum, the GP at the last symbol of sidelink slot need to consider UL TA as illustrated in Figure 2. UL TA depends on the cell coverage so more discussions are needed in licensed spectrum for the timing issue.
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Figure 2: UL TA consideration in licensed spectrum

If uplink and sidelink shared in a same carrier in a same licensed band, it is straightforward that they can also share a same RF chain including PA and antenna. So UE RF requirements should be defined in this assumption of UE architecture.
Proposal 3: UE RF requirements such as MPR/AMPR should be defined in the assumption of UE architecture with same RF chain including PA and antenna between uplink and sidelink sharing in a same carrier. For adjacent channel, UE architecture is FFS.
With this assumption of UE architecture, for uplink and sidelink shared in a same carrier in a same licensed band in FDM manner, the PSSCH/PSCCH and PUSCH/PUCCH transmission should be synchronized with each other in time domain. This will guarantee the same location of transient period and phase discontinuity. However, as in the WF [2], we derive a conclusion on option 3 of PSSCH and PSCCH multiplexing which is MPR and AMPR should be derived for the entire slot and a single value of MPR/AMPR should be used for the entire slot. This will impact the PUSCH/PUCCH multiplexing in uplink when they shared in the same band in FDM manner.
Observation 1: Pcmax including MPR and AMPR requirements will be impacted for PUSCH/PUCCH multiplexing when uplink share the same RF chain with sidelink in the same carrier in FDM manner.
For uplink and sidelink shared in a same carrier in a same licensed band in TDM manner, some kinds of TDM pattern is needed for both uplink and sidelink. In addition, the switching time between uplink and sidelink may also be needed and for further study.
Observation 2: Switching time between uplink and sidelink needs further study for uplink and sidelink shared in a same carrier in TDM manner.
3 Conclusion
Based on the analysis in this contribution, we give our proposals and observations on coexistence issue between sidelink and Uu interface as below:
Proposal 1: It is proposed to use uplink band of FDD and uplink slot (including flexible slots configured as UL) of TDD for sidelink operation.
Proposal 2: In licensed shared spectrum, uplink and sidelink should be synchronized and whether UE can transmit only uplink in sidelink slot needs further study. The minimum power of sidelink should consider both the sidelink performance degradation and interference to uplink.
Proposal 3: UE RF requirements such as MPR/AMPR should be defined in the assumption of UE architecture with same RF chain including PA and antenna between uplink and sidelink sharing in a same carrier. 
Observation 1: Pcmax including MPR and AMPR requirements will be impacted for PUSCH/PUCCH multiplexing when uplink share the same RF chain with sidelink in the same carrier in FDM manner.
Observation 2: Switching time between uplink and sidelink needs further study for uplink and sidelink shared in a same carrier in TDM manner.
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