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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction 
According to the objective of NR V2X study item, the following enhancements need to be study [1].
Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 
In this contribution, we will discuss the case of NR Uu to control LTE sidelink and identify the necessary enhancements of NR Uu to control LTE sidelink.

2. Discussion on NR Uu control LTE sidelink
[bookmark: _GoBack]In Release 14 and Release 15, 3GPP V2X phase 1 and phase 2 based LTE were completed. The LTE sidelink has been already supported in 3GPP V2X phase 1 and phase 2. TSG RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. Therefore, LTE-V2X will exist for a long term to support basic safety service, and in the future the vehicles equipped with NR V2X will also support LTE V2X simultaneously to communication with old vehicles equipped with LTE-V2X only. However, LTE network may upgrade to NR network, or standalone NR is equipped in vehicle. In this case, considering lack of LTE-Uu, it’s necessary to study the case of NR Uu control LTE sidelink in NR V2X.
In NR V2X, interworking, in-device coexistence and not co-channel coexistence between LTE V2X and NR V2X may also need to be considered. If the case of NR Uu control LTE sidelink is supported, the interworking and coexistence between LTE V2X and NR V2X may be easier, since NR Uu can control the NR sidelink and LTE sidelink, simultaneously.
Proposal 1: It’s necessary to study the case of NR Uu control LTE sidelink in NR V2X.

In release 15, NR phase 1 was also completed and NR-LTE DC has been already supported. Therefore, to simplify use the architecture of NR-LTE DC and the technology of NR Uu and LTE sidelink, the function of NR Uu control LTE sidelink can be fast realized.
In NR-LTE DC, NR gNB can be the MCG and LTE eNB can be the SCG. LTE carriers can be used to supplement the cell coverage and data transmission. The NR gNB can control the LTE carriers through crossing carrier scheduling. Therefore, this NR-LTE DC architecture can be directly used in the case of NR Uu control LTE sidelink. For Mode 3 UE, gNB can use the DCI to control LTE sidelink resources. For Mode 4 UE, gNB can configure the LTE sidelink resource pools through RRC signaling.
Proposal 2: In NR-V2X, the architecture of NR-LTE DC can be used as a baseline to support the case of NR Uu control LTE sidelink.

3. Discussion on further enhancements of NR Uu control LTE sidelink
[bookmark: OLE_LINK1]According to the above discussion, the case of NR Uu control LTE sidelink can utilize the NR-LTE DC architecture. For mode 3 UE, a new NR DCI format need to be designed and the content of LTE DCI format 5 can be used as a baseline. To design the new DCI format, how to reduce the number of blind detection should to be considered. Since NR supports different numerologies, the issue of crossing carrier scheduling the resources with different numerologies also needs to be considered. The mechanism of crossing carrier scheduling in NR can be used as a baseline.
For Mode 4 UE, some new NR RRC parameters or IEs related LTE sidelink resource pool configuration need to be added into current NR RRC configuration specs. 

Proposal 3: In NR-V2X, we need further study the mechanism of NR Uu control LTE sidelink and identify the necessary enhancements for mode 3 and mode 4 UE respectively.

4. Conclusions
In this contribution, the necessary enhancements of NR Uu to control LTE sidelink are discussed, and the following proposals are proposed:
Proposal 1: It’s necessary to study the case of NR Uu control LTE sidelink in NR V2X.
Proposal 2: In NR-V2X, the architecture of NR-LTE DC can be used as a baseline to support the case of NR Uu control LTE sidelink.
Proposal 3: In NR-V2X, we need further study the mechanism of NR Uu control LTE sidelink and identify the necessary enhancements for mode 3 and mode 4 UE respectively.
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