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Introduction
In RAN1 #94 meeting [1], the following agreements have been achieved for LTE Uu and NR Uu control NR sidelink 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

Agreements:
· 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


This contribution discusses the potential enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network.
LTE Uu to control NR sidelink
LTE Uu to configure NR sidelink transmission
In LTE V2X, the in-coverage IDLE UE receives the control signaling (e.g. SIB21 and RRC dedicated signaling) from eNB to determine the radio resource for the sidelink communication type as mode 3 or mode 4. The eNB also control the sidelink by resource configuration and scheduling. For NR V2X, the legacy LTE Uu signaling needs to be enhanced in order to support the resource allocation of the NR sidelink when UE is not under NR network coverage but within LTE network coverage.
The LTE Uu system information should be enhanced to support the resource configuration of NR sidelink. For dual mode NR UE, the existing signaling from eNB can control the resource allocation for the LTE sidelink communication. The resource structure and channel structure may be different between LTE and NR. The legacy LTE signaling, such as SIB21 and dedicated RRC, needs to be enhanced to allocate the resource pool and control NR sidelink communication. If LTE network needs to control NR sidelink through LTE Uu interface, a new set of control signaling (e.g. a new SIB or RRC) can needs to be defined or extra information can be added to existing SIB21/22 for NR sidelink resource configuration and allocation. The NR sidelink configuration parameters, such as resource pools, slot format, bandwidth parts and numerology, can be studied in RAN1 and provided to RAN2 for signaling design.
Proposal 1: For the LTE Uu to control the NR sidelink communication, a new set of control signaling for sidelink configuration need to be supported by LTE Uu.
LTE Uu to schedule NR sidelink transmission
Another issue is how to enhance LTE Uu (eNBs) to schedule NR V2X UEs for sidelink transmission dynamically or semi-persistently. When the radio resource is scheduled and allocated by LTE Uu, the radio resources and its utilization could be more efficient. LTE Uu could dynamically adapt the amount of the NR sidelink resources based on the amount of V2X services. The resource allocation for NR V2X high data rate processing could use dynamic resource pool with network control. NR sidelink communication scheduled by LTE Uu would provide high efficiency in resource utilization of NR V2X communication. However, NR V2X will have different numerologies and slot format from those of LTE V2X, such as carrier spaces and resource granularities. The legacy LTE DCI cannot be used for NR sidelink control and resource allocation.
Observation 1: The legacy LTE DCI cannot be used for dynamic resource allocation and scheduling of NR sidelink transmission.
If eNB wants to schedule resources for NR V2X UEs, a new LTE DCI format can be designed. Besides the existing fields in current LTE DCI (e.g. format 5A), some more aspects should be considered: NR V2X numerology, slot configuration, bandwidth part. Furthermore, the LTE DCI needs to be differentiated from NR DCI for sidelink scheduling.
Proposal 2: A new DCI format can be designed for LTE Uu control NR sidelink with consideration of NR V2X new features.
NR Uu to control NR sidelink
NR Uu to configure and schedule resources for NR sidelink transmission
In order for NR network to control NR sidelink communication, a new set of system control signaling should be designed for gNB, such as SIB and RRC. Some resource allocation techniques have been agreed for NR Uu to schedule NR sidelink transmission, such as dynamic and semi-persistent scheduling. To enable this control process, a new DCI format can be designed on NR Uu.
Proposal 3: For the NR Uu to control NR sidelink communication, a new set of configuration and control signaling, e.g. SIB, RRC and DCI need to be supported by NR Uu.
For dynamic resource allocation, the process is based on request and grant, which can provide reliability but may not fulfill the stringent low latency requirement in NR V2X. For RRC (pre-)configuration resource allocation, UE can select transmission resource(s) from the resource pool. However, the reliability may be degraded when traffic is very bursty and congested and the resource selection collision increases. By introducing persistent resource allocation using semi-persistent scheduling, the resource for NR V2X communication is reserved for a period of time.  The SPS scheduling can have trade-off between the resource utilization and reliability/ latency requirement. When the traffic is very bursty, e.g. lots of aperiodic traffic, the resource utilization is degraded. A method of semi-persistent resource allocation with dynamic activation/deactivation is discussed in [2], which provides a good solution to consider both reliability and latency requirement of NR V2X. It should be further studied on how to choose appropriate resource allocation technique [2] for NR sidelink transmission.
Proposal 4: It should be further studied on how to select appropriate resource allocation techniques for NR sidelink transmission.
Coordination between eNB and gNB on schedule signaling
In the scenario of EN-DC, control signaling information and communication between the gNB and the eNB could go through the enhanced X2 interface. The enhanced eNB may convey the request and grant signaling between NR V2X UE and the nearby gNB. Even the NR V2X UE is out-of-coverage of gNB but in-coverage of eNB, gNB can configure/schedule resources for NR sidelink transmission. Not only can this coordination extend the coverage of gNB, but also provide flexibility of network to control NR sidelink transmission. However, additional latency and signaling overhead are introduced when the signaling is transferred between eNB and gNB.
Proposal 5: The coordination between eNB and gNB should be studied for the LTE Uu to control the NR PC5 resource when the NR network is not available.
gNB on schedule signaling
The NR network is naturally the network to control the NR V2X PC5 and Uu access for all UEs. The new access control procedure can take the LTE access control procedure and signaling as the starting point. NR V2X sidelink communication includes unicast and groupcast, while LTE V2X is broadcast. In order to take the new transmission type into account, how to design NR Uu controlling NR sidelink should be studied.
Proposal 6: For the NR network to control the NR sidelink communication, the NR access control procedure can take LTE access control procedure as the reference as the starting point for consideration
Coexistence of LTE Uu, NR Uu and NR sidelink
When UE is under the coverage of both LTE and NR networks, the V2X UE would be performed the dual-connectivity to support dual mode operation, which the basic V2X service is provided by the LTE cell group and the advanced V2X services is served by the NR cell group. For dual mode V2X UE, the LTE network can control its LTE Uu and PC5 access to support the basic V2X services. The NR network can control the NR Uu and PC5 access to support the advanced V2X services. The selection from LTE and NR networks as the dominant control Uu should be studied and considered according to some aspects, such as signaling power strength, distance between UE and eNB/gNB, services type, QoS and so on.
Proposal 7: For both LTE network and NR network coverage, the network selection and the sidelink control signaling for LTE-NR dual V2X connectivity should be studied.
Conclusion
In this contribution, the LTE and NR network control NR sidelink transmission is discussed. We have the following observations and proposals:
Proposal 1: For the LTE Uu to control the NR sidelink communication, a new set of control signaling for sidelink configuration need to be supported by LTE Uu.
Observation 1: The legacy LTE DCI cannot be used for dynamic resource allocation and scheduling of NR sidelink transmission.
Proposal 2: A new DCI format can be designed for LTE Uu control NR sidelink with consideration of NR V2X new features.
Proposal 3: For the NR Uu to control NR sidelink communication, a new set of configuration and control signaling, e.g. SIB, RRC and DCI need to be supported by NR Uu.
Proposal 4: It should be further studied on how to select appropriate resource allocation techniques for NR sidelink transmission.
Proposal 5: The coordination between eNB and gNB should be studied for the LTE Uu to control the NR PC5 resource when the NR network is not available.
Proposal 6: For the NR network to control the NR sidelink communication, the NR access control procedure can take LTE access control procedure as the reference as the starting point for consideration
Proposal 7: For both LTE network and NR network coverage, the network selection and the sidelink control signaling for LTE-NR dual V2X connectivity should be studied.
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