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1. Introduction
As NR-V2X SID has already suggested [1], the study and development of NR-V2X (or in another words the use cases and services that NR-V2X is targeting to support) should be complimentary to the existing LTE-V2X. That is, the existing LTE-V2X will be used to support basic safety related message transmissions and the new Rel-16 NR-V2X is to support advanced V2X use cases and services (such as advanced driving, extended data sharing, platooning and remote driving). As such, for UEs that support NR-V2X are likely to support LTE-V2X as well in the same terminal device. In this case, one needs to consider how the LTE sidelink and NR sidelink are controlled and managed by Uu interface(s). But first of all, it is assumed that the network has full knowledge about coexistence of LTE-V2X and NR-V2X operations concurrently within the same UE from its UE capability reporting at the beginning of RRC connection setup. The next step is to consider which Uu interface that the network should use to control the two LTE and NR sidelink operations.

In this contribution, we discuss about possible scenarios of network controlling and scheduling a V2X UE when the UE is operating in dual-connectivity mode.

2. Discussion
Based on the scope of the approved NR-V2X SI, it is clear that inter-RAT control of LTE and NR sidelink operations should be considered. Specifically, the control of LTE sidelink from NR Uu and NR sidelink control by LTE Uu should be both supported. However, this raises the question of which one(s) or all of the following scenarios in EN-DC should be supported. 
· In scenario A: LTE sidelink and NR sidelink on the PC5 interface is controlled by the master node, which is an LTE eNB. For this scenario, the main motivation is that LTE eNB operating in FR1 bands is expected to provide a larger DL coverage than the SN (NR gNB) operating in FR2. Then the scope of work in this case is to design necessary functionalities for LTE eNB to configure and/or control of NR sidelink transmissions. This includes, LTE eNB controls and schedules both sidelink transmissions at the same time (i.e. LTE mode 3 and NR mode 1), and LTE eNB performs scheduling for only one sidelink but UE autonomous selection for the other sidelink (i.e. LTE mode 3 and NR mode 2).
· In scenario B: LTE sidelink and NR sidelink on the PC5 interface is controlled by the secondary node, which is a NR gNB. In this case, the NR gNB would be operating in FR1 and it is expected to provide a same or similar DL coverage as the master node. For this scenario, the control of both sidelinks comes from the same secondary node and hence coordination between these two sidelink operations can be easily achieved. Then the scope of work in this case is to design necessary enhancement for NR gNB to configure and/or control of LTE sidelink transmissions. This includes, NR gNB controls and schedules both sidelink transmissions at the same time (i.e. LTE mode 3 and NR mode 1), and NR gNB performs scheduling for only one sidelink but UE autonomous selection for the other sidelink (i.e. NR mode 1 and LTE mode 4).
· In scenario C: LTE sidelink and NR sidelink on the PC5 interface is controlled by the master node and secondary node independently. Most likely, the master node (LTE eNB) controls the LTE sidelink and the secondary node (NR gNB) controls the NR sidelink. Since we cannot assume an ideal backhaul link is always available between the MN and SN, it may not be possible to perform dynamic coordination of SL operations between them. Then in this case, the most we can assume is that the coordination is done semi-statically over a non-ideal backhaul. Even through this semi-static coordination can be done, it is still unclear the main motivation of controlling LTE sidelink and NR sidelink separately. In the end, the UE needs to perform blind decode of at least two DCIs on each Uu interface all the time, which is quite power and processing consuming. At this stage, the main motivation of this scenario is not clear yet.
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Figure 1: Possible operating scenarios of PC5 operation in dual-connectivity
Observation 1: In scenario A and B, the control of PC 5 operation comes from only a single node (either MN or SN), for which it means the coordination of LTE and NR sidelink operations can be easily carried out within a same BS. 

Observation 2: For scenario C, the control of PC5 operation comes from two separate node/BS. This means coordination of PC5 operation between the master and secondary node will be much harder and slower. As such, the backhaul coordination should be done in a semi-static manner.

Proposal 1: For a given UE, the mixed mode of operation of network scheduling for one RAT and UE autonomous selection for the other RAT should be supported. That is, LTE mode 3 + NR mode 2, and NR mode 1 + LTE mode 4.

Proposal 2: For a given UE, the configuration and scheduling of LTE sidelink and NR sidelink should come from one single node (eNB or gNB) in EN-DC to have tighter coordination and control, and to save UE monitoring of SL grants on both Uu interfaces.


3. Conclusion
In this contribution, we discussed about possible scenarios of network controlling and scheduling a V2X UE when the UE is operating in dual-connectivity mode.
 In summary, we have the following proposals:

Observation 1: In scenario A and B, the control of PC 5 operation comes from only a single node (either MN or SN), for which it means the coordination of LTE and NR sidelink operations can be easily carried out within a same BS. 

Observation 2: For scenario C, the control of PC5 operation comes from two separate node/BS. This means coordination of PC5 operation between the master and secondary node will be much harder and slower. As such, the backhaul coordination should be done in a semi-static manner.

Proposal 1: For a given UE, the mixed mode of operation of network scheduling for one RAT and UE autonomous selection for the other RAT should be supported. That is, LTE mode 3 + NR mode 2, and NR mode 1 + LTE mode 4.

Proposal 2: For a given UE, the configuration and scheduling of LTE sidelink and NR sidelink should come from one single node (eNB or gNB) in EN-DC to have tighter coordination and control, and to save UE monitoring of SL grants on both Uu interfaces.
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