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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 for Uu-based sidelink resource allocation/configuration includes 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 or LTE Uu interface to control NR sidelink.
Discussion
NR Uu interface for NR sidelink configurations
In LTE V2X, the Uu interface is used to configure the LTE sidelink and to allocate resources for sidelink transmissions for Mode 3 UE. Besides these pre-configurations, the UE may obtain common configurations via SIB21 and dedicated configurations via RRC connection reconfiguration. The configurations could be related to Tx/Rx resource pool (normal or exceptional), synchronization, zone, etc. 
For NR V2X, the NR Uu interface will be used to configure the NR sidelink. LTE and NR Uu interfaces are likely to be different, since they are two different RATs. As a result, the NR Uu configurations need to be designed. 
One significant difference between NR and LTE is the numerology. In LTE, the sub-carrier spacing is 15 KHz (except for extended cyclic prefix which has sub-carrier spacing 7.5 KHz) and the maximum channel bandwidth contains 100 RBs. In NR, the sub-carrier spacing could be  KHz, where . The maximum NR channel bandwidth is 400 MHz, which contains 275 RBs. In the NR/LTE evaluation methodology for V2X study [3], the simulation bandwidth for above 6 GHz carrier frequencies is set to 200 MHz for sidelink in the evaluation scenarios. Hence, the IEs for LTE sidelink configurations need to be modified (e.g., SL-CommResourcePoolV2X) to comply with the NR numerology. New IEs will be introduced for NR V2X. For example, the configured grant configuration for sidelink needs to be defined.
NR Uu interface for NR sidelink resource allocation  
Besides configurations for sidelink, the NR Uu interface could also be used for resource allocation for mode 3 UE. In LTE V2X, the DCI format 5A is used to schedule PSCCH and certain SCI format 1 fields for PSSCH scheduling. We think the mode 3 UE should be supported for NR V2X. Hence, the resource allocation for mode 3 UE should be applied for NR V2X as well. 
Unlike LTE sidelink which only supports broadcast transmissions, NR sidelink also supports groupcast and unicast transmissions. For unicast and groupcast sidelink transmissions, HARQ feedback may be needed to ensure the reliable delivery of sidelink data. One possible way to accomplish this is to have the UE transmitting sidelink data reserve the resources for HARQ feedback from the receiving UE. This approach has smaller latency and complexity than to have the receiving UE obtaining resources (e.g., via gNB or sensing) for its HARQ feedback. If the transmitting UE is a mode 3 UE, it may need to obtain from the gNB both the resources for data transmission and the resources for HARQ feedback. Therefore, the NR Uu interface should develop a new DCI format for grants of sidelink unicast and sidelink groupcast.
Proposal 1: A NR Uu interface which supports resource allocation for sidelink unicast and groupcast should be studied.
Multiple MCS tables in NR sidelink 
In release 14 LTE V2X, a single MCS table is used limited to only QPSK and 16 QAM modulations. In release 15 LTE V2X, the same MCS table is used without the modulation limitation.  
For NR URLLC use cases, there are two available MCS tables defined for PUSCH with disabled transform precoder, and two available MCS tables defined for PUSCH with enabled transform precoder. One MCS table re-uses the one for eMBB, and the other MCS table contains several low spectrally efficient entries. Since NR V2X can be considered as a type of URLLC use case with reliability requirements as low as , it is reasonable to use the two URLLC MCS tables for NR V2X sidelink transmissions. 
For NR URLLC, the MCS table used may depend on the semi-static configuration or the dynamic indication. Similar schemes may be applied for NR V2X sidelink transmissions. Hence, it is desirable to study whether the NR Uu interface should be enhanced to support MCS table indication. 
Proposal 2: Support to use two URLLC MCS tables for NR V2X sidelink transmissions. The NR Uu interface to support the MCS table indication should be studied. 
Enhancement of LTE Uu interface to control NR sidelink
The identification of necessary enhancements of LTE Uu interface to control NR sidelink belongs to the scope of this study item [2]. One use case scenario here is to support NR V2X devices operating in areas where NR has not been deployed yet. While mode 4 operations can be supported in this scenario with no changes to the LTE Uu interface, it may not be the case for mode 3 operations. Some advanced use cases have latency requirements as low as 3 ms and many use cases have latency requirements of 10 ms. Supporting mode 3 network scheduling with such short latency using the current LTE Uu interface may be challenging and would likely require some changes to the LTE Uu.  
Observation 1: Supporting NR V2X network scheduling using LTE Uu may require some changes to the LTE Uu.
We note that for the cases where the requirements cannot be met due to current LTE Uu limitations, mode 4 may be used to support the desired service. In short, even if the LTE Uu cannot support all advanced use cases, in our view it is still possible to use NR V2X under LTE coverage.
Given the relatively short time of the NR V2X SI/WI for R16, it would be very challenging to enable support of all the advanced use cases, particularly if changes to the LTE Uu interface are needed. Given the amount of work needed to develop the NR sidelink, at this point it would be premature to study changes in the LTE Uu for supporting NR V2X. Enhancement of the LTE Uu interface to control NR sidelink may not be among the top priority tasks for this study item. Since advanced use cases can still be supported via mode 4 operations, we propose to delay the study to enhance the LTE Uu interface at least until more details on the NR sidelink are determined. Our proposal is as follows:
Proposal 3: Deprioritize the study of enhancing the LTE Uu interface to control NR sidelink at the initial stage.
	
Conclusion
In this contribution, we provide our views on the NR or LTE Uu interface enhancement for NR sidelink. Our observation and proposals are as follows:
Proposal 1: A NR Uu interface which supports resource allocation for sidelink unicast and groupcast should be studied.
Proposal 2: Support to use two URLLC MCS tables for NR V2X sidelink transmissions. The NR Uu interface to support the MCS table indication should be studied. 
Observation 1: Supporting NR V2X network scheduling using LTE Uu may require some changes to the LTE Uu.
Proposal 3: Deprioritize the study of enhancing the LTE Uu interface to control NR sidelink at the initial stage.
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