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Introduction
During RAN#80 meeting, NR V2X SI was approved [1]. One of the objectives is to study LTE and NR Uu based resource allocation and configuration for sidelink. During RAN1#94 and RAN1#94bis meeting, NR V2X resource allocation was discussed. And the following agreements for NR sidelink resource allocation mechanism were achieved at RAN1#94b meeting.

	Agreement 1:

It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications

FFS details

Further study impact and benefits of LTE Uu managing NR mode-1 SL communications

Agreement 2:

It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications

From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific

Signalling details up to RAN2

Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 


Based on above agreements, In this contribution, we will discuss the potential requirements and enhancements of LTE Uu to control NR sidelink and NR Uu to control LTE sidelink. And our views on the potential enhancements are provided.
Discussion

Network coverage and resource allocation cases

During the initial stage of NR network deployment, the NR coverage might be limited. It is very likely that the LTE network has broader coverage than NR network coverage. But in the future, it is likely that there is only NR cellular network. So there are several network coverage scenarios as below:
Scenario 1: V2X UE is only in coverage of LTE network

Scenario 2: V2X UE is in coverage of both LTE network and NR network

Scenario 3: V2X UE is only in coverage of NR network

Suppose a UE supporting V2X application is only in coverage of LTE cell, UE might still prefer to transmit the V2X messages via NR V2X, which is expected to fulfil lower latency and higher reliability requirements. Similarly, if the UE is only in coverage of NR cell, the V2X message of LTE related V2X applications still need to be sent via LTE V2X. In order to support above scenarios and requirements, two cases of cross-RAT sidelink resource allocation shall be considered as below. We will discuss them one by one.

Case 1: The LTE network controls the resource allocation of the NR sidelink; 

Case 2: The NR network controls the resource allocation of the LTE sidelink 
Uu based sidelink resource allocation

The LTE network controls the resource allocation of the NR sidelink
It was agreed that  LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications at RAN1#94b meeting. To be specific, the NR sidelink resource pools configuration can be transmitted via LTE Uu signalling. It means new signalling should be designed to configure NR sidelink resource pools and other parameters via LTE Uu, e.g., a new SIB for NR sidelink should be defined on LTE Uu. 

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

Compared to NR, the SR/BSR procedure of LTE is time consuming since LTE RATs have lower SR time domain density than NR RATs. For advanced V2X services targets low latency e.g., <=3ms, it is challenging to support the the latency requirement via LTE Uu-based resource allocation. On the other hand, since multiple SCSs/numerologies should be supported in NR V2X while only one SCS value is supported in LTE (15KHz), it may also need a lot of modifications and enhancements to the LTE Uu to support NR sidelink resource allocation mode 1. Therefore, the benefit of the LTE Uu based dynamic allocate NR sidelink resource is rather limited. Meanwhile, it has a lot of specification impacts on LTE V2X. Therefore, it is suggested to deprioritize the LTE based NR sidelink resource scheduling.

Observation 1: It is challenging to support the low latency advanced V2X services via LTE Uu-based resource allocation. 

Proposal 2: The LTE network scheduledNR sidelink resource allocation should be deprioritized.
The NR network controls the LTE sidelink 
Generally speaking, the mechanism of LTE sidelink resource allocation and resource pool configuration shall be the baseline for NR sidelink. In order to support the NR Uu based LTE scheduled sidelink resource allocation, a new NR DCI format with the same information as LTE DCI 5A to schedule LTE sidelink mode 3 transmission need to be designed. On the other hand, it is agreed that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications and signalling should be similar to LTE in terms of UE-specific or cell-specific in the RAN1#94b meeting. In our opinion, the simplest way is to re-use the IE of LTE V2X related SIB (SIB21 and SIB26) and UE dedicated V2X resource pool configuration information. 
Proposal 3: When NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications, the signaling of LTEV2X resource pool configuration shall be used  as baseline.

For the NR Uu based LTE scheduled sidelink resource allocation, the resource request mechanism shall be studied. Suppose the V2X UE supports different V2X applications and these V2X services are associated with LTE and NR RAT respectively, it needs to support transmitting V2X messages in NR and LTE RAT simultaneously. When the UE requests the sidelink resource, it is necessary for the gNB to know which RAT sidelink resource are requested.
Proposal 4: The UE may transmit V2X messages in NR and LTE RAT simultaneously. It is necessary for the gNB to know which RAT sidelink resources are requested.
Conclusion
In this paper, the the potential enhancements of LTE Uu to control NR sidelinkand and NR Uu to control LTE sidelink were discussed and the following observation and proposals are given:

Observation 1: It is challenging to support the low latency advanced V2X services via LTE Uu-based resource allocation. 

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

Proposal 2: The LTE network scheduledNR sidelink resource allocation should be deprioritized.
Proposal 3: When NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications, the signaling of LTEV2X resource pool configuration shall be used  as baseline.

Proposal 4: The UE may transmit V2X messages in NR and LTE RAT simultaneously. It is necessary for the gNB to know which RAT sidelink resources are requested.
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