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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.
[bookmark: _Ref178064866]2		Summary of discussion of NR feasibility and enhancements
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.
RAN1 discusses further the feasibility of NR Uu for supporting V2X uses cases.
2.1	Potential enhancements
In RAN1#94bis, it was agreed to support having multiple active UL configured grants (CGs) in a given BWP in a given cell, with details FFS. Multiple contributions discuss these details. One company (Mediatek) proposes to clarify that multiple UL CGs are supported for both type-1 and type-2. We also note that one company proposes not to discuss UL CGs further in this SI (Samsung).
Multiple contributions discuss the issue of identifying the different CGs. At least two of them (Intel, LGE) propose to (re)utilize a field in DCI.
An unused field in DCI is used to identify the configured grant.
At least one contribution (Huawei, HiSilicon) discuss the use of configured grants and the relationship to the reports on traffic information. Further discussion on this topic is necessary to clarify whether any specification is needed. In addition, one contribution (Intel), discusses HARQ id process signaling and assumptions related to simultaneous transmissions.
Continue discussion on support of multiple UL CGs, including the relationship between configured grants and UE reports on traffic, and whether this is up to NW implementation.
The topic of UE reports is also discussed in multiple contributions. At least one of them (LGE) proposes to consider the LTE report contents as a baseline for NR design. 
Supported NR UE reports on Uu include traffic periodicity, timing offset, message size, and priority.
The inclusion of sidelink reports in this AI was discussed in RAN1#95. This was motivated by the impact of sidelink on Uu in shared carriers. At least two companies (LGE, Ericsson) propose to support such type of reports. In addition, one company propose to study reporting of CBR.
NR supports UE reporting of sidelink traffic-related information. Discuss further the contents, including reports on the utilization of the radio resources in the PC5 pool (e.g., CBR, etc.).
In addition, at least two contributions (Qualcomm, CATT) propose supporting UE reports carrying QoS information. Before any such agreement, we recommend a discussion on whether this topic should be considered in RAN1 or left to RAN2. We note that further QoS aspects are discussed in the same two contributions, including communication range as a QoS parameter, which may have implications for RAN1.
Discuss whether to support UE reports carrying QoS information or leaving this topic to RAN2.
Support for broadcast and multicast transmissions of other data than some specific control signals is not part of the NR specification. Two contributions (Huawei, HiSIlicon, ZTE) propose to support it and a third one to study it (Samsung). On the other hand, two contributions argue that broadcast and multicast are not in scope of this SID or should not be treated in this SID (CATT, Ericsson). Yet another contribution (Nokia) proposes to discuss in the group whether such enhancements are in scope or not. Further discussion on the topic seems necessary.
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 (like 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 (Huawei, HiSilicon), including scheduling of multiple groups in the same slot; HARQ and CSI aspects; and issues related to DMRS and QCL.
If RAN1 concludes that broadcast and multicast for Uu are in scope of the current SID, discuss which type of enhancements are desirable, including whether to restrict the study to transmission based on PDSCH/PDCCH.
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 contribution (Ericsson) proposes 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.
Multiple companies (Qualcomm, Intel, Ericsson) have discussed the potential overlaps with enhancements considered in parallel Work or Study Items such as URLLC, MIMO, Mobility, etc. Except for mobility, with enhancements proposed in one contribution (Huawei, HiSilicon), the consensus is not to have discussion on those topics in this SI. 
Besides the enhancements discussed above, one contribution (Intel) has proposed to enhance frequency offset compensation. 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, one contribution (Huawei, HiSilicon) discusses feasibility and possible enhancements with different degrees of specification impact, proposing to focus on those with no/little impact. Discussion on the topic is needed.
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.
R1-1812212 (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: Support combined feedback from multiple UEs for NR Uu DL groupcast for both HARQ and CSI. 
Proposal 5: Support multi-cell multicast service in NR Uu V2X, QCL associations of PDSCH DMRS port groups should be revisited.
Proposal 6: To reduce NR V2X mobility latency, UL mobility measurement should be considered.
Proposal 7: gNB should assign transmission pattern according UE reported traffic information.  The detail parameters of transmission pattern should be left to implementation.
Proposal 8: If multiple active UL CG is configured, UE should use the appropriate CG for the corresponding traffic.
Proposal 9: In addition to assigning resource pools to multiple UEs within a given area, geographic zones for NR SL are designed to allow:
-	Spatial re-use for UEs that are sufficiently far apart;
-	Assigning resources to UEs based on UE motion.
Proposal 10: Consider minimal LTE Uu enhancement to support remote driving:
-	Enable HARQ retransmission on top of HARQ-less operation.
-	Increase the bandwidth or the number of carriers configured.
R1-1812212 (Mediatek)
Proposal 1: Type-1 GF and Type-2 SPS should both support multiple active UL configured grants in NR.
Proposal 2: For periodic traffic, at least, estimated message periodicity is reported by UE to assist gNB when activating multiple UL configured grants.
Proposal 3: The type of UE information reports that are necessary to support NR V2X specific features (i.e., including unicast transmission and stringent latency/reliability requirements) should be investigated.
Proposal 4: Investigate whether UE speed and/or velocity related information can improve RRM at gNB.
Proposal 5: Study/evaluate whether CBR measurement reporting mechanism in LTE is sufficient for NR V2X.
Proposal 6: Further study necessary assistance information and a reporting framework for the initial selection and subsequent validation of a scheduling UE.

R1-1812493 (Intel)
Proposal 1:	
· Multiple RRC configurations of CG-PUSCH are provided per BWP
· Activation/deactivation of a configuration in case of CG-PUSCH type 2 is distinguished by a DCI field not used to derive PUSCH transmission settings
· HARQ ID offset is added as part of each CG-PUSCH configuration
· UE is not expected to transmit simultaneously according to more than one CG-PUSCH configuration
Proposal 2:	
· Further study frequency offset compensation mechanisms based on gNB frequency offset adjustment commands
R1-1812621 (CATT)
Proposal 1: System evaluation shall be employed to investigate whether and in which scenario LTE/NR Uu can meet all or part of requirements in advanced V2X service.
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 exponentially distributed inter-arrival time 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 the future release. The standardization work should be in a NR related WI but not in V2X SID. 
Proposal 4:  The mapping rule between LTE V2X PPPP/PPPR and NR V2X parameter shall be introduced if LTE Uu supports advanced V2X service. The details need further study.
Proposal 5:  The NR V2X QoS parameter shall include in UE assistance information and LCG ID mapping in BSR. The details are left RAN2 decision.
R1-1812845 (LG Electronics)
Proposal 1: To support dynamic activation/release of UL configured grant, the mechanism used in LTE for shortened processing time can be a starting point. (e.g., by using existing field in DCI for identifying each UL configured grant)
Proposal 2: Regarding the reporting parameters for Uu V2X traffic-related information, parameters defined in LTE (e.g., traffic periodicity, timing offset, message size, and priority) can be a baseline.
Proposal 3: NR supports UE reporting of sidelink traffic-related information to gNB, for which the parameters for Uu traffic-related information is used.
R1-1812988 (Samsung)
Proposal 1: Discuss the use cases for advance V2X applications using Uu.
Proposal 2: Study details on how to support multiple active UL configured grants in eURLLC SI rather than in NR V2X SI.
Proposal 3: Study SC-PTM-like group communications and associated HARQ and CSI feedback over NR Uu.
R1-1810725 (ZTE)
Proposal 1:  Enhancements on NR Uu link should be further studied for advanced V2X use cases.
Proposal 2:  The groupcast should be supported in NR Uu.
R1-1813425 (Qualcomm)
Proposal 1: As part of UE assistance information, UE also provides QoS requirement for different types of traffic.
Proposal 2: UE provides minimum communication range information along with other traffic related information to the gNB.
R1-1813523 (Nokia)
Proposal 1: Discuss if enhancements for Uu Broadcast/Multicast are in scope of this study item.
R1-1813650 (Ericsson)
Proposal 1	RAN1 captures in the conclusion part of the TR that from RAN1 point of view, V2X can effectively support the NR V2X use cases.
Proposal 2	TR 38.885 includes a reference to the URLLC TR.
Proposal 3	RAN1 focuses on V2X specific enhancements.
Proposal 4	UE reports of traffic characteristics are not left up to UE implementation. Specific rules are introduced on contents and triggers.
Proposal 5	In addition to the agreed reports, NR supports the following UE reports:
· PC5 traffic related information
· Utilization of the radio resources in the PC5 pool (e.g., CBR, etc.)
· Interference measurements on the radio resources in the PC5 pool.
Proposal 6	Broadcast and multicast for NR Uu are not studied in the NR V2X study item.
