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1 Introduction

At RAN1 94bis, the following agreements were made on Uu enhancement for NR V2X [1]:
	Agreements:

· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
Agreements:

· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):

· UE-related geographic information (e.g., position). 

· Reports of Uu V2X traffic-related information (at least for periodic traffic)



In this paper, we the reporting of Uu V2X traffic patterns and other possible enhancements of NR Uu to support advanced V2X use cases.
2 Support of Uu SPS in NR V2X
Multiple UL Uu SPS processes with UE assistance information was introduced for LTE V2X to allow periodic Uu V2X traffic to be transmitted efficiently.  Since NR targets to support a similar type of traffic as LTE V2X, NR V2X can reuse the reporting content of traffic pattern in LTE V2X. Specifically, NR V2X can support reporting of the following parameters in UE Assistance Information. 

· Traffic timing offset

· Traffic periodicity

· Logical channel identity

· Packet size
Proposal 1:
Reporting of LTE Uu V2X traffic pattern parameters, i.e., traffic timing offset, traffic periodicity, logical channel identity, and packet size, in UE assistance information is used as the baseline for NR V2X.
In NR V2X, both configured grant type 1 and type 2 are available.  Since each can be configured by the network, and it should be possible for the network to align the resources with the corresponding traffic pattern, UE assistance information should be allowed to be reported for each grant type.
Proposal 2:
UE assistance information can be reported for both configured grant Type-1 and Type-2.
In LTE, V2X message payload sizes vary 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. While it is possible to allocate configured grants based on the largest/smallest possible packet size, this approach may result in inefficient resource usage. 
Proposal 3:
RAN2 studies enhancements to Type-1 and Type-2 configured grants to efficiently handle larger variations in packet sizes.
3 Support of groupcast/broadcast for 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:
For R16, NR V2X supports groupcast and broadcast V2X over Uu without a design of MBMS/SC-PTM-equivalent for NR V2X.
4 Support of packet duplication

PDCP packet duplication is used in NR and LTE to improve the reliability. NR supports PDCP packet duplication over Uu and LTE V2X supports PDCP packet duplication over sidelink. Moreover, enhancement of packet duplication over Uu is being studied in IIoT. Therefore, NR V2X needs to consider any progress of this SI related to PDCP packet duplication. 
In NR V2X, one may consider PDCP packet duplication in both Uu and sidelink. However, transmission of one packet in both Uu and SL is not beneficial since the delay between two paths can be significantly different and would complicate the receiving UE procedure. Moreover, the channel quality of the two paths may be significantly different, which would limit the benefits of having an additional path. We think that to support reliable transmissions when both paths are available, the UE may instead switch between Uu and sidelink depending on the link quality of the two paths.
Proposal 5:
Packet duplication over Uu and SL is not supported
5 Conclusion

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

Proposal 1:
Reporting of LTE Uu V2X traffic pattern parameters, i.e., traffic timing offset, traffic periodicity, logical channel identity, and packet size, in UE assistance information is used as the baseline for NR V2X.

Proposal 2:
UE assistance information can be reported for both configured grant Type-1 and Type-2.

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

Proposal 4:
For R16, NR V2X supports groupcast and broadcast V2X over Uu without a design of MBMS/SC-PTM-equivalent for NR V2X.

Proposal 5:
Packet duplication over Uu and SL is not supported
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