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1. Introduction

In RAN1#94 meeting, the following agreements were made for Uu-based sidelink resource allocation/configuration. [1]:
	Agreements:

· NR Uu can assign NR sidelink resources for the following:

· Shared licensed carrier between Uu and NR sidelink

· Dedicated NR sidelink carrier

Agreements:

· Study at least the following NR sidelink resource allocation techniques:

· Dynamic resource allocation

· Activation/deactivation based

· E.g., semi-persistent scheduling allocation or NR grant free type-2 

· RRC (pre-)configured

· E.g., configured NR grant type-1, UE autonomous selection of resource(s) from resources configured by RRC

· RAN1 will study the level of network control, e.g., whether the UE may select other parameters (e.g., MCS) and/or the exact transmission resources, and whether the selection is autonomous or not.


In this contribution, we discuss aspects on NR Uu for advanced V2X use cases.
2. NR Uu for advanced V2X use cases
In RAN#81 meeting, it was agreed that remote driving use case would be dealt with in eURLLC SI [2]. Because remote driving use case is included in the scope of this SI, TR 38.885 needs to have a reference that a remote driving use case is handled in TR 38.824.

Proposal 1: TR 38.885 needs to have a reference that a remote driving use case is handled in TR 38.824.
According to TR 22.886 [3], there are 25 advanced V2X use cases identified by SA1, and those are categorized into four groups, i.e., vehicle platooning, extended sensor, advanced driving, and remote driving. Some of these use cases have challenging requirements in terms of latency, reliability, throughput, etc., and enhancement to Rel-15 Uu may need to be studied to support such advanced V2X services. However, the enhancements of Uu which focus on services other than V2X as well as V2X can be applied to support advanced V2X services. RAN#80 approved a set of new SI/WIs and the enhancements to be introduced in these items may also enable some advanced V2X use cases. In particular, URLLC, MIMO, and mobility enhancements in LTE and NR SI/WIs can be applicable to the advanced V2X use cases as they target more stringent requirement on latency, reliability, throughput, and UE speed. Considering the note “Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap” in the SID approved in [4], it would be desirable to firstly observe the progress in the other Uu enhancement SI/WI and then identify the V2X-specific enhancements not to be introduced in any other items.
Then, in the initial phase, the Uu enhancement aspect of this SI needs to focus on introducing the LTE features identified beneficial for general V2X operations to NR. Features such as DL multicast/broadcast, UL SPS, and UE geographical location reporting were studied and enhanced/specified during Rel-14 LTE V2X SI/WI. So RAN WGs can start studying these aspects for NR in the initial phase.
Proposal 2: For Uu enhancement for V2X use cases beyond Rel-15, RAN1 firstly observes the progress in the other Uu enhancement SI/WIs and then identifies the V2X-specific enhancements not to be introduced in any other items if any.
2.1. DL multicast/broadcast
As captured in [5], DL multicast/broadcast is beneficial for resolving the capacity issue in disseminating a V2X message that needs to be delivered to multiple UEs in a geographical area. As multicast/broadcast is within the scope of this SI, most of Rel-14 Uu enhancements for V2X can be applied to Rel-16 NR V2X. Although the Rel-14 enhancement for V2X was based on basic safety messages, the mechanism for multicast/broadcast is generic enough and it would be applicable to Rel-16 NR V2X. However, depending on the solution, DL multicast/broadcast may require significant specification work not only in RAN WGs but also in the core network side. Considering the limited time dedicated to NR V2X SI, a reasonable approach would be to study solutions requiring minimum specification effort. Physical channel and resource assignment procedure need to be supported for DL multicast/broadcast from RAN1 perspective, and those specified in Rel-15 can be mostly reused. Especially for the physical channel, as the communication range of multicast/broadcast for a certain V2X message is quite limited to several hundred meters, the existing PDSCH can be used. It can be noted that some level of CoMP is supported in Rel-15 and further enhancement is expected in Rel-16, so V2X message multicast/broadcast from multiple TPs may be enabled without introducing additional feature in this SI.
Proposal 3: RAN1 studies NR DL multicast/broadcast solutions requiring minimal specification effort (e.g., by reusing unicast PDSCH).

2.2. UL SPS

As also captured in [5], to reduce uplink signaling overhead and latency, uplink Semi-Persistent Scheduling (SPS) was considered as a viable solution in LTE V2X based on Uu. It is desirable to use UL SPS at least for predictable periodic traffic in NR, and it can be applied to V2X use cases which has tight latency requirement. One main enhancement for UL SPS in LTE V2X was to support multiple SPS configurations and UE assistance for SPS so that the eNB can dynamically select the most suitable SPS configuration based on the UE report on the estimated message periodicity and generation timing. Again, considering that periodic traffic is in the scope of NR V2X SI, we think that these features will be useful in NR Uu. On the other hand, there are a few new features on uplink SPS adopted in Rel-15 NR and further study is needed when these features are used in the context of V2X. For example, when uplink SPS process is configured in an active BWP and if the slot format configuration is changed afterward, then an uplink transmission is dropped in a slot in which the number of uplink symbols is changed. As such dropping may not be acceptable in meeting latency or reliability requirement, some consideration can be given to this issue.
Proposal 4: RAN1 studies NR UL SPS enhancement including support of multiple SPS configuration and UE assistance information report.

2.3. UE geographical location report

Rel-14 LTE V2X also introduced UE reporting on its geographical location. This can be useful for eNB/gNB sidelink resource scheduling in LTE sidelink mode 3 operation. That is, eNB/gNB can avoid assigning the same resources to different UEs close to each other. Also, when the network multicast /broadcast a V2X message sent by a UE, the network can determine the proper set of transmitting TPs based on the location and the required communication range from the UE. The same benefit is expected in V2X operations using NR Uu.

Proposal 5: RAN1 studies UE geographical location report to gNB.
3. Conclusions

In this contribution, we discussed some aspects on NR Uu for advanced V2X use cases. Based on the above discussion, our proposals are given as follows:
Proposal 1: TR 38.885 needs to have a reference that a remote driving use case is handled in TR 38.824.
Proposal 2: For Uu enhancement for V2X use cases beyond Rel-15, RAN1 firstly observes the progress in the other Uu enhancement SI/WIs and then identifies the V2X-specific enhancements not to be introduced in any other items if any.
Proposal 3: RAN1 studies NR DL multicast/broadcast solutions requiring minimal specification effort (e.g., by reusing unicast PDSCH).

Proposal 4: RAN1 studies NR UL SPS enhancement including support of multiple SPS configuration and UE assistance information report.

Proposal 5: RAN1 studies UE geographical location report to gNB.
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