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Introduction
At the RAN #80 meeting, a new SID was approved, the following objective is listed [1]: 
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
And the following agreement was achieved at RAN1#94 meeting [2]:
Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
In this contribution, firstly, the cases that LTE sidelink is controlled via NR Uu are listed. Then some related issues about how to control LTE sidelink by NR Uu are discussed. 

Discussion
Cases of LTE sidelink controlled by NR Uu 
In order to support communication between NR V2X UEs and LTE V2X UEs under NR Uu control, the following two cases should be considered:
Case 1: NR V2X UE transmits within LTE sidelink format and LTE V2X can receive it.
Case 2: LTE V2X UE transmits and NR V2X can receive it.
In case 1, the NR Uu should configure LTE sidelink transmission resource pool(s) for NR V2X UEs to transmit V2X services in LTE format. Besides, when the UE in mode 1 (i.e. gNB control of LTE sidelink resources), the resource allocation grant should be indicated via NR DCI. 
In case 2, the gNB should indicate the configuration of LTE sidelink receiving resource pools to its V2X UEs on NR Uu. Based on that, NR V2X UEs can also receive signals on LTE sidelink. 
Based on the above analysis, we give the following proposal and observation:
Proposal 1: The following two functions should be supported by NR V2X UEs:
Function 1: NR V2X UE can transmit messages within the LTE sidelink format.
Function 2: NR V2X UE can receive messages within the LTE sidelink format.
Observation 1: To support communication between NR V2X UEs and LTE V2X UEs, some enhancements should be introduced, such as resource pool configuration, resource indication, etc.
Potential enhancements
Frame structure indication
For TDD carriers for LTE sidelink communication, to map its LTE resource pools properly, the configured frame structure (TDD-Config) should be determined firstly. For the NR V2X UE to correctly work within the LTE sidelink format, the TDD configuration should be informed to NR V2X UE. Besides, when NR V2X UE is under control by gNB, its synchronization timing may be derived from gNB. But there may be a difference between the timing of gNB and eNB when it’s the synchronization source for LTE sidelink carrier. Thus, it is beneficial that the mapping of SFN between LTE and NR is informed to the UE.
Proposal 2: Frame structure of TDD carriers and relationship of SFN between LTE and NR on LTE sidelink carriers should be informed to NR V2X UEs.
Resource pool configuration
As mentioned in the previous section, to support communication between NR V2X UEs and LTE V2X UEs, those sidelink communication configuration defined in LTE, including transmission resource pools and receiving resource pools, additionally other parameters included in V2X sidelink communication configuration, can be reused for NR V2X UE through NR Uu via RRC signaling. 
Proposal 3: The sidelink communication configuration defined in LTE can be reused for configuration of LTE format resource pools to NR V2X UEs.
DCI format
For gNB based scheduling mode (Mode 1), the LTE sidelink resource grants should be indicated by NR DCI. Therefore, a new DCI format should be introduced. Besides the content of LTE sidelink resource grant in DCI, the relationship between resource location of NR DCI and LTE sidelink resources in time domain should be further considered. Furthermore, the relationship between BWP and LTE carrier should be studied concurrently. Whether to design a uniformed DCI format for both NR and LTE sidelink scheduling needs further consideration.
Proposal 4: A new NR DCI format for scheduling LTE format V2X should be introduced.
Synchronization related
For Rel-14/Rel-15 UEs, its sidelink synchronization reference has already been decided by synchronization rules defined in 3GPP TS 36.331 [3]. In some cases, if the Rel-14/Rel-15 UEs are out of coverage, or in LTE coverage, while NR V2X UEs are in NR coverage, they may use different reference synchronization sources. When LTE V2X UEs and NR V2X UEs communicate with each other, how to efficiently get the others’ transmission timing should be further studied. For NR V2X transmission in LTE sidelink format, whether Rel-14/Rel-15 LTE V2X SLSS transmission and configuration mechanism can be reused should be confirmed. 
Based on above analysis, the following proposal is given:
Proposal 5: When LTE V2X UEs and NR V2X UEs communicate with each other, synchronization related enhancement should be further studied. 

Conclusion
In this contribution, some related issues about how to control LTE sidelink by NR Uu are discussed. And the following proposals are given:
Observation 1: To support communication between NR V2X UEs and LTE V2X UEs, some enhancements should be introduced, such as resource pool configuration, resource indication, etc.
Proposal 1: The following two functions should be supported by NR V2X UEs:
Function 1: NR V2X UE can transmit messages within the LTE sidelink format.
Function 2: NR V2X UE can receive messages within the LTE sidelink format.
Proposal 2: Frame structure of TDD carriers and relationship of SFN between LTE and NR on LTE sidelink carriers should be informed to NR V2X UEs.
Proposal 3: The sidelink communication configuration defined in LTE can be reused for configuration of LTE format resource pools to NR V2X UEs.
Proposal 4: A new NR DCI format for scheduling LTE format V2X should be introduced.
Proposal 5: When LTE V2X UEs and NR V2X UEs communicate with each other, synchronization related enhancement should be further studied.
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