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Introduction
During RAN#83 meeting, NR V2X WI was approved [1]. One of the objectives is the specification of NR Uu to provide control for LTE sidelink. In addition, the LTE Uu to control NR mode 1 and mode 2 should also be studied. In this contribution, we discuss the potential RAN2 impact to support these two kinds of cross RAT sidelink resource allocation.
Discussion
LTE Uu control NR sidelink
It has been agreed during SI phase that LTE Uu can provide the necessary semi-static configurations for NR SL resource allocation Mode 1 and Mode 2. For the LTE Uu controlled mode 1 NR sidelink resource allocation, only the Type 1 configured grant with configuration limited to time-frequency resources and periodicity could be configured by LTE Uu, without additional functions or procedures on the LTE Uu interface. Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1 [2]. 

Generally speaking, LTE Uu should be able to provide the NR sidelink resource pool configuration via system information. For example, a new SIB may be designed for LTE Uu to support the NR sidelink Rx pool configuration. Based on the NR sidelink resource pool configuration, the V2X UE may perform the V2X sidelink reception over NR carrier. Suppose the  NR V2X Tx sidelink resource pool configuration is also included in the new SIB, the RRC_IDLE V2X UE may also perform mode 2 NR V2X sidelink transmission. 

Proposal 1: New system information block should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu.

For the RRC_Connected V2X UE, it need to request the NR sidelink resource configuration from eNB. As we know, V2X UE may send the SidelinkUEInformation to eNB which carries the V2X destination info list, frequency, and syn type to eNB.  Here the destination ID used for NR V2X sidelink communication could also be included in the V2X destination info list. On the other hand, the eNB may be configured with the mapping between destination ID and Tx profile. Suppose the Tx profile is enhanced with NR RAT, it is possible for the eNB to know each destination ID is associated with which RAT or release, such as R14 V2X or R15 V2X or NR RAT. Suppose eNB decides to configure mode 2 V2X resource allocation, the eNB may configure the V2X UE with not only the LTE V2X sidelink Tx resource pool but also the NR V2X sidelink Tx resource pool if the V2X destination IDs carried in the SidelinkUEInformation are associated with the Tx profiles of both RAT. On the other hand, if the eNB decides to configure mode 1 V2X resource allocation and the destination ID contained in the SidelinkUEInformation message is associated with NR RAT, the eNB may configure the mode 1 NR V2X resource to V2X UE. 
Observation 1: The eNB may decide whether the NR V2X sidelink resource should be configured for V2X UE based on the reported destination ID and the mapping between destination ID and Tx profile.  

Proposal 2: eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling. 
It should be noted that only broadcast based NR V2X sidelink communication could be performed over the type 1 configured grant from eNB. According to the requirement of NR sidelink groupcast and unicast, HARQ feedback and retransmission should be supported. According to NR specification, the retransmission resource for type 1 configured grant is indicated through DCI. However, the previous agreement has exclude the possibility of eNB to send DCI to schedule NR sidelink resources. It means that eNB cannot schedule retransmission resources for NR sidelink groupcast/unicast communication using NR Uu configured grant type 1 scheme. So the destination ID which associated with NR RAT should be restricted to sidelink broadcast communication.  

Observation 2: The NR sidelink groupcast and unicast may require the retransmission resource allocation of type 1 configured grant via DCI which could not be supported by LTE Uu.

Proposal 3: It is suggested that only destination ID associated with NR and LTE V2X broadcast communication could be transmited to eNB via SidelinkUEInformation.

As far as we know,  the usage of type 1 configured grant is restricted to certain logical channels in NR specification. For example, only if the configuredGrantType1Allowed is set to true could the associated logical channel use the type 1 configured grant. When it comes to the LTE Uu controlled type 1 configured grant for NR V2X sidelink communication, V2X UE may be configured with only type 1 configured grant and no other V2X sidelink resources could be used suppose multi-mode configuration is not supported. If the type 1 configured grant is only allowed for certain logical channels or V2X services types, other NR V2X service data may not have the opportunity to transmit. Taking this into account, it is suggested not to consider the V2X sidelink logical channel restriction for type 1 configured grant.  

Proposal 4: It is suggested not to consider the V2X sidelink logical channel restriction for LTE Uu controlled type 1 NR V2X configured grant. 
NR Uu control LTE sidelink

With regard to NR Uu control LTE sidelink, it has been agreed that NR Uu should be able to provide necessary semi-static configuration for mode-4 LTE SL communications. For the NR Uu control LTE sidelink mode-3, it is agreed to support sidelink mode 3-like RRC configured SPS scheduling. However, whether RRC-based or DCI based activation/deactivation should be supported is still pending in RAN1. 
Compared with the LTE Uu controlled NR sidelink, NR Uu should be able to provide the LTE sidelink resource pool configuration via system information. For example, a new SIB may be designed for NR Uu to support the LTE sidelink Rx pool configuration. Based on the NR sidelink resource pool configuration, the V2X UE may perform the V2X sidelink reception over LTE carrier. Suppose the LTE V2X Tx sidelink resource pool configuration is also included in the new SIB, the RRC_IDLE V2X UE may also perform mode 4 LTE V2X sidelink transmission. 

Proposal 5: New system information block should be designed to support LTE sidelink Tx and Rx resource pool configuration via NR Uu.

For the RRC_Connected V2X UE, it need to request the LTE sidelink resource configuration from gNB. Similar to the LTE Uu controlled NR sidelink, gNB may decide whether the LTE V2X sidelink resource should be configured for V2X UE based on the reported destination ID and the mapping between destination ID and Tx profile. Suppose the Tx profile associated with one of the destination ID indicates LTE RAT (Rel 14 or Rel 15), it is possible for the gNB to know that LTE sidelink resource should also be configured for V2X UE. Suppose gNB decides to configure mode 4 LTE V2X resource, the gNB may configure the V2X UE with not only the NR V2X sidelink Tx resource pool but also the LTE V2X sidelink Tx resource pool. On the other hand, if the gNB decides to configure mode-3 like SPS V2X resource, the gNB may configure the LTE mode 3 V2X resource pool as well as the SPS periodicity to V2X UE. For the SPS activation/deactivation, if RAN1 decides to activate/deactivate it via RRC signalling, the mode-3 like SPS V2X resource configuration should also include the time-frequency LTE sidelink resources, MCS and so on. 
Proposal 6: gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure the LTE V2X mode 3 sidelink resource pool as well as SPS periodicity to V2X UE via dedicated signalling. 

Proposal 7: If RRC-based SPS activation/deactivation would be adopted, the gNB should also configure the time-frequency LTE sidelink resources, MCS, etc via dedicated signalling for LTE mode-3 like SPS resource configuration. 
Conclusion
This contribution provides the following observation and proposals:

Proposal 1: New system information block should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu.

Observation 1: The eNB may decide whether the NR V2X sidelink resource should be configured for V2X UE based on the reported destination ID and the mapping between destination ID and Tx profile.  

Proposal 2: eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling. 
Observation 2: The NR sidelink groupcast and unicast may require the retransmission resource allocation of type 1 configured grant via DCI which could not be supported by LTE Uu.

Proposal 3: It is suggested that only destination ID associated with NR and LTE V2X broadcast communication could be transmited to eNB via SidelinkUEInformation.

Proposal 4: It is suggested not to consider the V2X sidelink logical channel restriction for LTE Uu controlled type 1 NR V2X configured grant. 
Proposal 5: New system information block should be designed to support LTE sidelink Tx and Rx resource pool configuration via NR Uu.

Proposal 6: gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure the LTE V2X mode 3 sidelink resource pool as well as SPS periodicity to V2X UE via dedicated signalling. 

Proposal 7: If RRC-based SPS activation/deactivation would be adopted, the gNB should also configure the time-frequency LTE sidelink resources, MCS, etc via dedicated signalling for LTE mode-3 like SPS resource configuration. 
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