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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN #80 meeting [1], the following objective for Uu-based sidelink resource allocation/configuration in NR V2X study item is as follows:
	3: 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 RAN1 #94 meeting [2], agreements were achieved for Uu-based sidelink resource allocation/configuration in NR V2X:
	Agreements:
· NR Uu can assign NR sidelink resources for the following: 
· Shared licensed carrier between Uu and NR sidelink 
· Dedicated NR sidelink carrier 
· Study at least the following NR sidelink resource allocation techniques: 
· Dynamic resource allocation 
· Activation/deactivation based 
· E.g., semi-persistent scheduling allocation or NR grant free type-2 
· RRC (pre-)configured 
· E.g., configured NR grant type-1, UE autonomous selection of resource(s) from resources configured by RRC 
· RAN1 will study the level of network control, e.g., whether the UE may select other parameters (e.g., MCS) and/or the exact transmission resources, and whether the selection is autonomous or not 


In RAN1 #94 meeting, several beneficial scenarios were listed, and some of the main issues of NR Uu control LTE sidelink in NR V2X were discussed. In this contribution, potential benefits from the system perspective are analyzed, and some issues and potential enhancements of NR Uu control LTE sidelink in NR V2X are discussed.
Discussion
Resource pool of LTE sidelink under the NR network control is more flexible than that being pre-configured because the NR network can configure UE with the resource collectively to adapt to the usage of the resource pools. The NR network also can adjust the resource of the LTE mode 3/4 resource pools if needed. If LTE sidelink is not controlled by LTE Uu, as the UE is out of the LTE network coverage but in the coverage of NR Uu, LTE sidelink resource controlled by NR Uu seems to be helpful for improving the flexibility of resource pool configuration.
Observation 1: LTE sidelink resource controlled by NR Uu may improve the flexibility of resource pool configuration.
LTE sidelink and NR sidelink may be deployed with non-co-channel deployment.  Several issues, such as the in-device interference and half duplex impact for adjacent channel transmission, should be taken into consideration for the NR and LTE V2X resource allocation. One solution of in-device interference mitigation as discussed in [3] is that LTE sidelink and NR sidelink are transmitted as TDM. However, the resource utilization is significantly degraded by the TDMed resource pool partition among LTE and NR V2X resources for PC5 communication. If both LTE sidelink and NR sidelink are controlled by NR Uu, NR Uu can coordinate the allocation of the LTE mode 3 resource pool for LTE sidelink transmission and NR mode 1 resource pool for NR sidelink transmission based traffic. If the NR network could collectively allocate the resources for LTE sidelink and NR sidelink transmission based on the inter-band or intra-band deployment scenario, the resource utilization would be more efficiency and the in-device cross-interference could be minimized.
Observation 2: If the NR network could collectively allocate the resources for LTE sidelink and NR sidelink transmission based on the inter-band or intra-band deployment scenario, the resource utilization would be more efficiency and the in-device cross-interference could be minimized.
Proposal 1: NR network controlling the resource allocation for the LTE sidelink transmission should be supported to improve the resource utilization.
For NR Uu to control LTE sidelink, the configuration and scheduling of LTE sidelink are needed to design for NR Uu as described in the summary [4] of the last meeting. From our contribution in the last meeting [5], there are three beneficial scenarios:
· Scenario 1: NR UE is in coverage of LTE network and NR network.
· Scenario 2: NR UE is in coverage of NR network.
· Scenario 3: LTE UE is in coverage of NR network only.
According to the scenarios, several issues in the following should be considered in the system design of NR network controlling the resource allocation for the LTE sidelink transmission.  .
· Issue 1: For scenario 1, for a dual module V2X UE is in the coverage of both LTE and NR network, the sidelink transmission is controlled individually by the LTE network and the NR network. The collective resource allocation by one network would improve the efficient of resource utilization for both LTE and NR V2X sidelink transmission. Which network would be a better candidate for the collective resource allocation?
· Issue 2: For scenario 1 and scenario 2, while the resource allocation for the LTE and NR sidelink transmissions for a dual module V2X UE are controlled by the NR network, how is the controlled signaling design to enable the dual-mode UE differentiate the control signaling designated for LTE sidelink or NR sidelink transmission?
For issue 1, the resource allocation and the control of LTE V2X sidelink transmission in the LTE-NR V2X dual connectivity will be by the access network, which is the primary cell group (PCG) in LTE-NR dual connectivity.  The access network can be pre-configured by the operator or can be selected by UE according to a pre-configured rule. The V2X UE may choose the access network based on the quality of network signal strength or may choose a network based on the traffic type. For example, UE may choose LTE network as the primary cell group for V2X basic service only. If the advanced V2X services are expected for the dual-mode UE, UE may choose the NR network as the access network for the coordination of the resource allocation and the control of the NR and LTE sidelink dual connectivity.   
Proposal 2: For a dual mode V2X UE in the coverage of the LTE and the NR network, the selection of the primary cell group (PCG) for the LTE-NR V2X dual connectivity shall be pre-configured by the operator.
For issue 2 when the NR network allocated both LTE and NR V2X resources, the DL control signaling needs to include the field of carrier index to indicate the resource designated for LTE or NR sidelink transmission. Cross carrier indication in CA could be reused as the carrier index of the LTE V2X resource allocation, and carrier indication can be used for the differentiation of resource allocation for LTE or NR sidelink transmission. Other methods such as RNTI scrambling or additional 1 bit indication are also can be considered.
Proposal 3: Carrier indication, RNTI or additional indicator could be used for the differentiation of resource allocation for LTE or NR sidelink transmission.  
Conclusion
In this contribution, the NR network control of LTE sidelink transmission is discussed. We have following proposals:
Observation 1: LTE sidelink resource controlled by NR Uu may improve the flexibility of resource pool configuration.
Observation 2: If the NR network could collectively allocate the resources for LTE sidelink and NR sidelink transmission based on the inter-band or intra-band deployment scenario, the resource utilization would be more efficiency and the in-device cross-interference could be minimized.
Proposal 1: NR network controlling the resource allocation for the LTE sidelink transmission should be supported to improve the resource utilization.
Proposal 2: For a dual mode V2XUE in the coverage of the LTE and the NR network, the selection of the primary cell group (PCG) for the LTE-NR V2X dual connectivity shall be pre-configured by the operator.
Proposal 3: Carrier indication, RNTI or additional indicator could be used for the differentiation of resource allocation for LTE or NR sidelink transmission.  
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