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Introduction
In RAN#80, the new SI named “Study on NR V2X” was agreed to study the enhancement to support advanced V2X services captured in TR 22.886 [1]. And the following objective for Uu-based sidelink resource allocation/configuration are identified [2]:
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 

In this contribution, we will discuss the potential enhancements of LTE Uu and NR Uu to control NR sidelink. And our views on the potential enhancements of NR Uu to control LTE sidelink are provided in another our companion contribution [3].
Discussion
Resource configuration/allocation for Mode 4-like mechanism
In LTE V2X, Mode 4 could be used for in-coverage, partial coverage and out-of-coverage scenarios. In this kind of transmission mode, the resource pools and other parameters are configured via Uu signalling for in-coverage scenario, e.g., the Uu siganlling could be the broadcast system information or dedicated signalling to UE. And for NR resource configuration for Mode 4-like mechanism, new signalling format should be designed to configure NR sidelink resource pools and other parameters via LTE/NR Uu, e.g., a new SIB for NR sidelink should be defined both on NR Uu and LTE Uu. And an unify design of the content and format of the new signalling should be considered both for LTE Uu and NR Uu. 
Proposal 1: New broadcast system information and dedicated signalling should be designed to support NR sidelink resource configuration, these new defined SI and signalling should be able to be sent via LTE Uu and NR Uu.
Some other enhancements may also need to be considered regarding the resource configuration signalling. On-demand system information (SI) was introduced in NR Uu, this feature allows a base station to send the SI when UE requests it, which can save a lot of signaling overhead, especially for beam-sweeping. This kind of design could be used for NR sidelink resource configuration to reduce signalling overhead. Considering that the NR sidelink resource configuration signalling could also be sent on LTE Uu, but the LTE Uu does not support on-demand SI and it may need to always broadcast the NR resource configuration signalling. 
Proposal 2:  For NR Uu-based sidelink resource configuration, on-demand SI should be studied.
Resource configuration/allocation for Mode 3-like mechanism
In LTE V2X, eNB configures the resource pool for Mode 3 UE, and Mode 3 UE sends request to eNB via Uu scheduling request/buffer status report (SR/BSR) procedure to request the resources in the resource pool for sidelink Mode 3 transmission, and eNB could use DCI format 5A to schedule a Mode 3 V2X UE to send packet on the allocated resource within a resource pool, and this is similar to the uplink resource allocation procedure. For NR sidelink resource allocation, LTE V2X Mode 3-like mechanisms can be used as the starting point and to be modified considering NR sidelink resource allocation on LTE/NR Uu. 
Proposal 3:  LTE V2X Mode-3 like mechanisms are the starting point and to be modified considering Uu-based sidelink resource allocation in NR V2X. 
One of the requirements of advanced V2X services is to support low latency e.g., <=3ms, which is not supported by LTE Uu. For example, the SR/BSR procedure may request more time on LTE Uu since LTE RATs have lower SR time domain density than NR RATs and LTE RATs only support 15 kHz subcarrier spacing and longer TTI. So, it is challenging work to support the requirement of low latency services via LTE Uu-based resource allocation and it may also need a lot of modifications and enhancements to the LTE Uu to support low latency services. 
Observation 1: It is a problem to support the requirement of low latency services via LTE Uu-based sidelink resource allocation.
[bookmark: _GoBack]In LTE V2X, eNB uses DCI format 5A to schedule sidelink resources and NR sidelink resources structure may be very different than LTE sidelink resource (e.g., NR sidelink should support multiple numerologies), so we cannot reuse DCI format 5A to allocate NR sidelink resources. So, for NR sidelink resource allocation, a new designed DCI format is needed. In Rel-15 NR, gNB could configure up to 4 UL BWPs on one carrier and make active one of them, and gNB could also switch the active BWP among the configured UL BWPs dynamically via DCI. For NR V2X Mode 3-like transmission, the UE may use the same BWP as the active UL BWP, so it is important to have the ability to switch the active BWP dynamically. For example, the V2X UE uses the same BWP as the active UL BWP and dynamically switch the sidelink BWP or resource pool when the active UL BWP is changed. From the NR V2X point of view, the eNB/gNB could configure one or more sidelink BWPs/resource pools on one carrier, allowing gNB/eNB to use a newly defined DCI to switch the sidelink transmission among the configured BWPs/resource pools. 
Proposal 4:  A new DCI format should be designed for NR/LTE Uu-based sidelink resource allocation. BWPs/resource pools dynamic switching on one carrier in the newly designed DCI format should be further studied.

Conclusion
In this paper, the the potential enhancements of LTE Uu and NR Uu to control NR sidelink were discussed and the following observation and proposals are given:
Proposal 1: New broadcast system information and dedicated signalling should be designed to support NR sidelink resource configuration, these new defined SI and signalling should be able to be sent via LTE Uu and NR Uu.
Proposal 2:  For Uu-based sidelink resource configuration, on-demand SI should be studied.
Proposal 3:  LTE V2X Mode-3 like mechanisms are the starting point and to be modified considering Uu-based sidelink resource allocation in NR V2X. 
Observation 1: It is a problem to support the requirement of low latency services via LTE Uu-based sidelink resource allocation.
Proposal 4:  A new DCI format should be designed for NR/LTE Uu-based sidelink resource allocation. BWPs/resource pools dynamic switching on one carrier in the newly designed DCI format should be further studied.
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