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1	Introduction
This document summarizes the discussion in AI 7.2.4.2 “Evaluation of Uu for advanced V2X use cases”.
For reference, we copy here the relevant part of the SID objectives:
	2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.


This document presents an overview of the topics discussed in contributions to AI 7.2.4.2. Wherever some consensus was observed, a proposal for agreement was made. Similarly, wherever a controversial issue was identified, a proposal for discussion was made. Aspects discussed in a single contribution are generally suggested for further discussion but not explicitly mentioned in the proposals.
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Multiple contributions evaluate the feasibility of NR for V2X use cases from different angles, reaching different conclusions. Given the scope of the WID, it is necessary that RAN1 provides conclusions on feasibility. At this point, more discussion is necessary.
Proposed Conclusion:
· Companies are strongly encouraged to provide results on feasibility.
Several contributions have considered separately the enhancements identified in Rel-14 and other potential enhancements. We follow here this separation.
Multiple companies have discussed the potential overlaps with enhancements considered in parallel Work or Study Items such as URLLC, MIMO, Mobility, etc. In addition, one contribution has proposed enhancements related to mobility in scope of RAN1. The following companies expressed a position on this topic in their contributions:
· Monitor parallel SIs/WIs: Ericsson, LGE, Intel
· Study mobility enhancements in V2X SI: Huawei
Proposed Conclusion:
· In V2X SI, RAN1 monitors the Uu enhancements studied in other SI/WIs (URLLC, MIMO) and suitable for V2X use cases. RAN1 may later identify V2X-specific enhancements not to be introduced in any other items if any.
2.1	Potential enhancements identified in Rel-14
Multiple contributions have listed configured grant as one potential area of enhancement. Having multiple simultaneous UL CG, which was already studied and evaluated in Rel-14, is identified in several contributions. The following companies expressed a position on this topic in their contributions:
· Support: Ericsson, Nokia, Intel, LGE.
Proposal for agreement:
· RAN1 concludes that having multiple simultaneous active UL configured grants in a given BWP in a given cell is beneficial from a performance point of view. Details FFS.
The use of UE assistance information to aid scheduling at the gNB, which was already discussed in Rel-14, is also identified as a candidate enhancement in multiple contributions. The following companies expressed a position on this topic in their contributions:
· Support: Ericsson, Nokia, Intel, LGE.
RAN1 concludes that having UE reports containing assistance information sent to the gNB is beneficial. This includes at least reports of:
· UE-related geographic information (e.g., position). 
· Reports of (packet) Uu and SL traffic-related information (at least for periodic traffic).

Discussion beyond this point did not take place yet

RAN1 to further discuss the contents of reports containing position-related information and reports of (packet) traffic-related information, as well as the need and benefits of other types of reports.
Support for broadcast and multicast transmissions of other data than some specific control signals are not currently supported in NR. Several contributions identify this is an area of study for enhancements targeting V2X use cases. However, other contributions argue that broadcast and multicast are not in scope of this SID or should not be treated in this SID. The following companies expressed a position on this topic in their contributions:
· Study BC/MC for Uu: Huawei, HiSi, Samsung, LGE, ZTE
· Do not study BC/MC for Uu in this SI: CATT, DCM
Discuss whether broadcast and multicast for Uu are in scope of the current SID.
Should RAN1 conclude that broadcast and multicast are indeed in scope, it is necessary to discuss further which type of enhancements are desirable. Several contributions have expressed their concerns regarding the limited duration of the SI. In this respect, several contributions have identified broadcast/multicast based on PDSCH/PDCCH (similar to LTE SC-PTM) as suitable for specification given the limited duration of the SI. Specific fields for study within broadcast/multicast have been presented in one contribution, including scheduling of multiple groups in the same slot; HARQ and CSI aspects; and issues related to DMRS and QCL. The following companies expressed a position on this topic in their contributions:
· PDSCH-based multicast / SC-PTM: Huawei, HiSilicon, Samsung, LGE
If RAN1 concludes that broadcast and multicast for Uu are in scope of the current SID, continue discussion on which type of enhancements are desirable, including whether to restrict the study to transmission based on PDSCH/PDCCH.
2.2	Other potential enhancements
Multiple companies have discussed the potential overlaps with enhancements considered in parallel Work or Study Items such as URLLC, MIMO, Mobility, etc. In addition, one contribution has proposed enhancements related to mobility in scope of RAN1. The following companies expressed a position on this topic in their contributions:
· Monitor parallel SIs/WIs: Ericsson, LGE, Intel
· Study mobility enhancements in V2X SI: Huawei
Proposed Conclusion (copied above):
In V2X SI, RAN1 monitors the Uu enhancements studied in other SI/WIs (URLLC, MIMO) and suitable for V2X use cases. RAN1 may later identify V2X-specific enhancements not to be introduced in any other items if any.
The study of the remote driving is part of the V2X and URLLC SIDs. To avoid duplicated efforts, RAN plenary decided that this use case is to be studied in the URLLC SI. At least one company believes that it is necessary to add a reference the URLLC TR in the V2X TR.
Add a reference in TR 38.885 stating that the remote driving use case is handled in TR 38.824.
In addition to enhancements that may be covered in other SI/WIs, at one contribution has proposed to enhance frequency offset compensation. Another contribution has proposed enhancements to UL CGs other than the ones identified in Release 14 and already discussed above, including sharing of resources by multiple users and derived issues. Similarly, one contribution proposes to study QoS aspects related to the mismatch between the LTE QoS framework and the NR QoS framework. Further discussion on such enhancements seems necessary at this point.
RAN1 to continue discussion on other potential enhancements for NR Uu.
3	Summary of discussion of LTE feasibility and enhancements
Regarding potential enhancements for LTE, enhancements related to HARQ including DCI size reduction and disabling downlink HARQ-ACK. Note that no discussion regarding LTE feasibility and enhancements has taken place so far.
Discuss the feasibility of supporting V2X use cases using LTE Uu and, if necessary, identify a list of enhancements of interest to focus the study.
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Appendix: summary of proposals
For reference, we add the proposals contained in the contributions submitted to AI 7.2.4.2.
R1-1810141 (Huawei, HiSilicon)
Proposal 1: NR Uu should support multicast service transmission via PDCCH/PDSCH and Group-RNTI.
Proposal 2:  NR Uu should support scheduling multiple groups of multicast services in the same slot.
Proposal 3: HARQ and CSI reporting should be supported in NR Uu multicast services.
Proposal 4: To support multi-cell multicast service in NR Uu V2X, QCL associations of PDSCH DMRS port groups should be revisited. 
Proposal 5: To reduce NR V2X mobility latency, UL mobility measurement should be considered. 
Proposal 6: Study the feasibility of reducing DCI size for HARQ-less transmission to support the advanced V2X service of remote driving over LTE Uu.
Proposal 7: Study the feasibility of disabling downlink HARQ-ACK feedback in order to support the advanced V2X service of remote driving over LTE Uu.
R1-1810285 (LG Electronics)
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.
R1-1810543 (CATT)
Proposal 1: The target performance requirements of NR V2X shall be further investigated. 
Proposal 2:  If the existing NR V2X traffic models in TR37.885 will be used for the Uu evaluation, the following two traffic models could be employed:
· Periodic traffic mode 2 (medium traffic intensity)
· Inter-packet arrival time: 10 ms
· Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
· Latency requirement: 10 ms
· Aperiodic traffic mode 2 (high traffic intensity)
· Inter-packet arrival time: 10 ms + an exponential random variable with the mean of 10 ms
· Packet size: Uniformly random in the range between 10000 bytes and 30000 bytes with the quantization step of 4000 bytes
· Latency requirement: 10 ms
Proposal 3: Broadcast and multicast communication shall be supported in NR Uu in upcoming release, and the standardization work should be in NR Uu related WI but not in V2X SID.
Proposal 4:  The QoS mismatch in LTE V2X and NR V2X shall be further investigated.
R1-1810725 (ZTE)
Proposal 1:  Enhancements on NR Uu should be further studied for advanced V2X use cases.
Proposal 2:  Broadcast and multicast should be further studied in NR Uu.
R1-1810777 (Intel)
Proposal 1:	
· NR Uu should at least enable the following LTE Uu air-interface enhancements targeting basic and advanced V2X services:
· Support of multiple activated CG-PUSCH configurations in a cell
· Support of UE assistance data reporting of traffic characteristics and location/movement information
Proposal 2:	
· Study further whether additional enhancements to NR Uu operation is needed carefully considering current scope of other Rel.16 NR study and work items
Proposal 3:	
· Further study frequency offset compensation mechanisms based on gNB frequency offset adjustment commands
R1-1810871 (Samsung)
Proposal 1: Discuss the use cases for advance V2X applications using Uu.
Proposal 2: Study SC-PTM-like group communications over NR Uu.
R1-1810942 (ITRI)
Proposal 1: A resource configuration design allowing multiple UEs sharing the same configured resources should be FFS.
Proposal 2: The corresponding congestion control mechanism to avoid resource collision among UEs should also be FFS.
R1-1811336 (NTT DOCOMO)
Proposal: Deprioritize Uu enhancements over SL related issues in this SI.
R1-1811430 (Nokia)
Proposal 1: Study enhancements to configured grant, in particular support for multiple uplink grant configurations simultaneously and UE assistance information to adjust timing.
Proposal 2: Discuss if enhancements for Uu Broadcast/Multicast are in scope of this study item.

R1-1811604 (Ericsson)
Proposal 1	RAN1 monitors the enhancements considered in the URLLC SI.
Proposal 2	RAN1 studies enhancements to adapt configured grants to V2X traffic characteristics.
Proposal 3	RAN1 studies UE reports of traffic characteristics for enhanced RRM at the gNB.
