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A new study item on NR V2X was agreed in RAN plenary meeting # 80 [1]. In the agreed study item descriptions [2], there are six objectives: sidelink design, Uu enhancements for advanced V2X use cases, Uu-based sidelink resource allocation/configuration, RAT/interface selection for operation, QoS management and coexistence.
The objective on Uu-based sidelink resource allocation/configuration includes identifying the necessary enhancements of LTE Uu and NR Uu to control NR sidelink and the necessary enhancements of NR Uu to control LTE sidelink.
In this contribution, we provide our views on the possible enhancements of NR Uu interface to control LTE sidelink.
Discussion
Usage scenario
In LTE V2X, the Uu interface is used to configure UE for the sidelink communications, e.g., resource pool configurations, PSSCH transmission configurations, synchronization signal configurations, mode 4 UE spectrum sensing configurations, etc. The Uu interface also schedules the sidelink transmissions for mode 3 UEs. 
The NR Uu interface may be designed to support both LTE sidelink and NR sidelink simultaneously. This backward compatible design is beneficial for UEs operating on an LTE sidelink under the coverage of an NR cell. 
Figure 1 shows a usage scenario of an NR Uu link controlling LTE sidelink. In the figure, vehicle 1 is a mode 3 UE, and it communicates with other vehicles (e.g., vehicle 2 and vehicle 3) via LTE sidelink. In certain area under NR cell coverage only, the NR gNB communicates with vehicle 1 via an NR Uu link. To maintain the LTE sidelink, vehicle 1 wishes to receive the sidelink transmission resource information, as well as the sidelink channel configurations, from the NR gNB via an NR Uu link. 
Another usage scenario is to maintain LTE V2X sidelink for backward compatibility perspective (e.g., for safety applications) through the NR network where only LTE sidelink bands are available in the area. 



[bookmark: _Ref518911825][bookmark: _Toc520822245]Figure 1: Exemplary usage scenario of NR Uu link to control LTE sidelink

Observation 1: For backward compatibility, NR Uu interface supports LTE sidelink transmissions. 

NR Uu interface to support LTE sidelink configurations
The synchronization and resource allocation configurations of neighboring frequencies for V2X sidelink communication are supported in LTE V2X [3]. For example, the field of v2x-InterfreqInfoList in SIB21 or RRCConnectionReconfiguration is used for indicating resource allocation configurations of carrier frequencies other than the serving carrier frequency for V2X sidelink communication. 
A similar scheme may be extended for the NR cell to configure resource allocation of carrier frequencies for LTE sidelink other than the serving carrier frequency for NR V2X sidelink communication. 
Furthermore, NR Uu interface should support the configurations relevant to LTE V2X sidelink transmissions, e.g., Semi-Persistent Scheduling (SPS) configurations or the configurations for sidelink carrier aggregation. This facilitates to maintain all the features deployed in LTE V2X sidelink. 
Proposal 1: NR Uu interface supports all the relevant configurations needed for LTE sidelink transmissions.

NR Uu interface to support scheduling for mode 3 UE in LTE sidelink
In the above scenario, the UE with the LTE sidelink communication capability is under the NR coverage. In practice to support efficient resource utilization, the UE may be configured to operate in mode 3 and rely on the network to schedule its sidelink transmissions. It is further desirable for a network for overhead reduction to support SPS operations such that the gNB may trigger (activate and deactivate) the SPS for this UE’s periodic traffic. Hence, the gNB should have the capability of scheduling for mode 3 UE in LTE sidelink, together with its capability of scheduling for mode 3 UE in NR sidelink. 
Proposal 2: NR Uu interface supports scheduling (e.g., dynamic scheduling and SPS) for mode 3 UE in LTE sidelink. 

Conclusion
In this contribution, we provide our views on the NR Uu interface enhancement for LTE sidelink. Our observation and proposals are as follows:
Observation 1: For backward compatibility, NR Uu interface supports LTE sidelink transmissions. 
Proposal 1: NR Uu interface supports all the relevant configurations needed for LTE sidelink transmissions.
Proposal 2: NR Uu interface supports scheduling (e.g., dynamic scheduling and SPS) for mode 3 UE in LTE sidelink. 

References
[1] [bookmark: _Ref513553946][bookmark: _Ref506564916]Chairman’s Notes, 3GPP TSG RAN WG #80 Meeting, La Jolla, USA, June 2018.
[2] [bookmark: _Ref513626055]RP-181480, “New SID: Study on NR V2X”, Vodafone, June 2018.
[3] [bookmark: _Ref520910303]3GPP TS 36.331, E-UTRA; Radio Resource Control (RRC); Protocol specification, v.15.2.2, June 2018. 
image1.emf
NR gNB

Vehicle 1

LTE eNB

LTE Sidelink

NR Uu link

Vehicle 2

Vehicle 3


Microsoft_Visio_Drawing.vsdx

NR gNB



Vehicle 1
LTE eNB

LTE Sidelink
NR Uu link
Vehicle 2
Vehicle 3




