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1 Introduction
NR Uu enhancement to support advanced V2X use cases is one objective of NR V2X SI [1]. In this paper, we discuss the possible enhancements of NR Uu to support advanced V2X use cases.
2 Support of Uu and SL SPS in NR V2X
In early LTE V2X studies, it was observed that a V2X UE can generate traffic according to multiple periodic traffic patterns, each associated with a different periodicity, timing, and average packet size. These traffic patterns may be from the same or different services. To support this type of traffic, LTE Uu SPS was extended to support multiple SPS configurations.  Multiple SPS processes was also allowed on sidelink and the design sidelink SPS was aligned with that of Uu.  

NR V2X use cases is designed to support advanced use cases described in 22.886.  Within these use cases, it is also expected that the UE may support multiple traffic patterns with different periodicities. Therefore, support of multiple SPS configuration is also necessary for NR Uu.
NR Uu supports Type-1 and Type-2 configured grants, where Type-1 is RRC configured without DCI activation/deactivation and Type-2 is RRC configured with DCI activation/deactivation. Type-2 configured grant in NR Uu is therefore similar to LTE Uu SPS.  Although Type-1 and Type-2 differ in the ability to perform dynamic activation/deactivation, the two types of configured grants can be used in NR Uu to support advanced V2X use cases.
Proposal 1:
NR V2X supports configuration of multiple Uu Type-1 or Type-2 configured grants for a UE
In LTE V2X, UE assistance information is used to notify the network of changes in periodicity, offset, and grant size so that the SPS grants can be best aligned to the UE’s traffic pattern. UE assistance was used to address the event-triggered changes in periodicity/offset observed for CAM traffic in LTE. CAM traffic will still be transmitted in NR V2X use cases. For example, in platooning use case, CAM messages are used to exchange information between vehicles within a platoon [2]. In general, UE assistant information can be useful for both Type-1 and Type-2 configured grants. The network can use UE assistant information to reconfigure Type-1 or Type-2 configured grants by RRC, or it can use it to activate/deactivate different Type-2 configured grants to change the timing of these grants.
Proposal 2:
NR V2X supports UE assistance information reporting for both Type-1 and Type-2 configured grants
Similar to LTE Uu SPS, LTE SL SPS was also extended to support multiple SPS configuration for multiple traffic patterns transmitted via LTE sidelink. It is expected that sidelink configured grant is supported in NR V2X. Therefore, it is beneficial that NR sidelink design of configured grant reuses the design of UE assistance information and NR Uu configured grants.
Observation 1:
As in LTE, is beneficial if RAN2 aligns the design of SL configured grants and UE assistance information to that of Uu. 
In LTE, message payload sizes varied between 50-300 bytes for periodic traffic [3].  For NR, packet sizes and packet size variations in periodic traffic are larger. Specifically, NR V2X channel model assumes 30000-60000 bytes for periodic traffic. One possible solution for such periodic traffic is to allocate configured grants based on the largest possible packet size. However, this approach may result in wasted resources. Alternatively, the UE may report information of changes in packet size to the network to support the network in adjusting the configured grants. Such reports can be transmitted via UE assistant information.  However, a more dynamic signalling of such changes may be considered for NR using MAC CE, for instance.
Proposal 3:
RAN2 studies enhancements to Type-1 and Type-2 configured grants to efficiently handle larger variations in packet sizes

3 Support of V2X over Uu
In LTE V2X, support of V2X over Uu relies on DL broadcast mechanisms (MBMS or SC-PTM). These features are not available in NR at this moment; however, they will be likely developed in the future. 

Given the short time frame for NR V2X SI, it may not be desirable to design Uu downlink broadcast within the scope of the NR V2X SI/WI.  Instead, it may be possible to perform V2X broadcast over Uu by gNB implementation.  This would require knowledge of the UEs in a group or associated with a service that should receive the packets.  With this approach, if the number of UEs in a group is large, the overhead on PDSCH may be undesirable. Another possible solution is to support DL groupcast via a group RNTI without the HARQ enhancements for SC-PTM.  The mechanism to be used for V2X over Uu in the absence of any broadcast mechanisms should be further studied in RAN2 and can be applied both for groupcast and broadcast transmissions over Uu.
Proposal 4:
RAN2 studies support of groupcast and broadcast V2X over Uu without MBMS/SC-PTM
4 Latency enhancement for NR Uu

Latency requirements in NR V2X are more stringent than LTE V2X.  In the last RANP meeting, it was decided that the advanced driving use case via NR Uu will be considered in eURLLC SI. In eURLLC, latency reduction is one of the main targets. Since the latency requirements of other use cases can be assumed to be addressed by the enhancements in eURLLC, RAN2 does not need to study enhancements to reduce the latency of NR Uu in the NR V2X SI. 
Proposal 5:
RAN2 does not study enhancements of NR Uu related to reduction of latency in the NR V2X SI
5 Conclusion

In this contribution the following observations were made on Uu enhancement for NR V2X:

Observation 1:
It is beneficial that RAN2 aligns Uu configured grants and UE assistance information designs for SL configured grants. 

Based on these observations, the following conclusions were made:

Proposal 1:
NR V2X supports configuration of multiple Uu Type-1 or Type-2 configured grants for a UE

Proposal 2:
NR V2X supports UE assistance information reporting for both Type-1 and Type-2 configured grants

Proposal 3:
RAN2 studies enhancements to Type-1 and Type-2 configured grants to efficiently handle larger variations in packet sizes

Proposal 4:
RAN2 studies support of groupcast and broadcast V2X over Uu without MBMS/SC-PTM
Proposal 5:
RAN2 does not study enhancements of NR Uu related to reduction of latency in the NR V2X SI
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