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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. Proposed agreements and conclusions made by the feature lead are highlighted in yellow. 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
2.1	Remaining aspects of agreed enhancements
2.1.1	Support for multiple uplink configured grants
In previous meetings, the following agreements and conclusions were made:

	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:
· DCI is used to identify the type-2 UL configured grant to be activated or released. 
· FFS Single DCI for multiple type-2 UL configured grants.
Conclusion:
· For type 2 configured grant, discuss signalling details and whether single DCI can activate/release multiple configured grants during WI (if included in the WI).
Agreements:
· A UE is not expected to transmit simultaneously according to more than one UL grant (e.g., dynamic or CG) in a given BWP.


A few contributions discuss signalling details for type-2 UL configured grants: R1-1901813 (MediaTek), R1-1902485 (Intel), R1-1902998 (Qualcomm). Given the conclusion from RAN1#AH-1901 reproduced above, it seems that no further discussion on the issue is necessary in the SI.
Similarly, R1-1901543 (Huawei, HiSilicon) discusses signalling details on type-1 as well type-2 configured grants. Again given the conclusion from RAN1#AH-1901, it seems that no further discussion on type-2 is necessary. Also, it seems reasonable to postpone the discussion on signalling details for type-1 configured grant to the WI too.
Proposed Conclusion (offline consensus):
· For type 1 configured grant, discuss signalling details during WI (if included in the WI).
Other contributions discuss different aspects of UL configured grants but there are no commonalities between them.  R1-1900200 (MediaTek) discusses the maximum number of type-2  configurations, proposing to limit it to at most 8 CGs. CATT describes a problem regarding HARQ process ID collisions for UL configured grants, indicating that further study is necessary but without any technical proposal. ZTE, Sanechips propose to introduce HARQ ACK/NACK for UL configured grants to allow for quick detection of transmissions that are not detected by the gNB as well as having retransmissions for multiple type-1 UL configured grants. Finally, Ericsson discusses the possibility of supporting UL SPS confirmation but defers the discussion to the follow-up WI.
2.1.2	Support for UE reports
In the past, it was agreed to support UE reports of assistance information to the gNB. 
	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).
Agreements:
· From RAN1 perspective, NR UE reporting on Uu that include at least traffic periodicity, timing offset, and message size is beneficial at least for the purpose of managing multiple UL configured grants.
Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.


Multiple contributions list possible reports but in general there is little technical discussion. The following reports are proposed by different companies:
· Traffic periodicity (OPPO)
· Timing offset (OPPO)
· Message size (OPPO, Interdigital)
· Latency (OPPO)
· CBR per resource pool (OPPO)
· Information about the utilization of the PC5 pool (OPPO)
· QoS requirement (Qualcomm, CATT)
· Communication range (Qualcomm)
· Speed and direction (Interdigital)
At least one contribution (R1-1901687, vivo) proposes to leave the discussion on the contents of the reports to the WI.
The first three reports listed above, although mentioned in an existing agreement, are not explicitly supported yet. Moreover, their usefulness was already confirmed for LTE V2X so there is no need to repeat the discussion here.
Proposed agreement: (offline consensus)
· UE reports of assistance information to the gNB include, at least: traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic).
Given the lack of discussion in the papers and the nature of the topic, we propose to leave the discussion of QoS requirements reports to RAN2 Reporting of QoS requirements, if necessary, to RAN2. 
2.2	Other enhancements
Multiple contributions discuss broadcast/multicast for NR Uu.
Vivo proposes not to study BC/MC for Uu in the SI. MediaTek argues that design of BC/MC for Uu is not in scope of the SI. At the same time, it proposes to study several candidate designs, without any further proposal in this direction. CATT proposes not to treat the standardization of BC/MC for Uu in this SI. Intel observes that, while NR V2X services may benefit from support of MBMS/SC-PTM features, the scope and inter-WG dependency level demands a separate SI/WI on the topic. Similarly, OPPO recommends that the support of V2X services using broadcast / multicast over NR Uu interface in the downlink be discussed in a separate RAN SI/WI.
Samsung proposes to study SC-PTM-like group communications and associated HARQ and CSI feedback over NR Uu. Interdigital simply proposes to support BC/MC for NR Uu.
Given that this is the last meeting in the study item, the limited study so far, and the guidance from RAN1 chair during RAN1#AH-0119, it is unclear which goal the above proposals can realistically attain. A few contributions have a more constructive approach and propose to capture some statement in TR 38.885 regarding the benefits or need of supporting broadcast and multicast transmissions. These include:
· Huawei, HiSilicon, discussing the benefits of Uu MC in terms of resource utilization and latency, which are not restricted to V2X UCs. The contribution proposes to take SC-PTM as the baseline for NR Uu MC.
· Samsung, proposing to capture the necessity of groupcast via Uu link to support NR V2X use cases.
· Nokia, proposing to capture the need for Uu broadcast/multicast to support V2X over Uu in a resource-efficient way.
The following proposal aims at summarizing the key points in the different proposals.  
Proposed conclusion: (offline consensus)
· Capture in TR 38.885 that NR Uu broadcast/multicast are beneficial at least in terms of resource utilization for V2X use cases in some scenarios.
Proposed conclusion: (offline consensus)
· RAN1 to prepare a TP on broadcast/multicast for the body (not conclusions) of TR.
Two contributions (OPPO, Ericsson) propose supporting multiple active DL SPS configurations. ON this topic, Ericsson discusses other aspects such as periodicities and skipping HARQ feedback. The issue has not been discussed in RAN1 so far. Given that only two companies mention the feature, it seems that more discussion is necessary in RAN1.
In addition, the following enhancements are presented in a single contribution:
· UL mobility measurements (R1-1900027, Huawei, HiSilicon).
· Mapping rule between LTE QoS and NR QoS (R1-1900325, CATT)
ZTE, Sanechips propose to study in the WI priority aspects related to pre-emption between V2X, URLLC, and eMBB. Finally, MediaTek proposes to identify V2X use cases that require enhancements but leave to the URLLC SI the study of the feasibility.
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.
In addition, given that only one contribution has treated this topic, it should not be controversial to focus on enhancements with no or minor specification impact, if any.
Proposed conclusion for TR conclusion section (offline consensus):
· In terms of supporting advanced V2X uses cases over the LTE Uu interface, some possible enhancements were studied but none are recommended.
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Since RAN plenary agreed on allocating the remote driving discussion to the eURLLC SI, there will be a mismatch between the use cases and objectives in the SID and the contents of the TR. For this reason, two contributions (R1-1901934, LGE and R1-1903169, Ericsson) suggest having a link to the eURLLC TR in the V2X TR.
Proposed agreement: (offline consensus)
· Add a reference in TR 38.885 stating that the remote driving use case is handled in TR 38.824.
Two contributions (R1-1901934, LGE and R1-1903169, Ericsson) propose to capture in TR 38.885 a recommendation for specifying the two features agreed so far (multiple active UL configured grants and reports of UE assistance information to the gNB).

Proposed agreement:
· Recommend the inclusion of the following enhancements to the Uu interface in the technical solution list of WI:
· Multiple active UL configured grants
· UE assistance information reporting to gNB
Several contributions propose to capture observations in TR 38.885 regarding BC/MC (see discussion and proposals in Section 2.2). Finally, in R1-1903169, Ericsson proposes to capture in TR 38.885 a positive statement on the feasibility of NR Uu for supporting V2X use cases.
Proposed conclusion:
· RAN1 to continue discussing the conclusions in the TR.
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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.
R1-1901543 (Huawei, HiSilicon)
Proposal 1: Include the following observations in TR 38.885 regarding Uu multicast:
· For one multicast service, different information needs be delivered to different groups based on e.g. location and direction of UEs.
· Uu multicast provides benefits on system resource utilization and service latency.
· High reliability of NR Uu multicast service will help to reduce latency.
· The benefits of Uu multicast are not limited only to V2X scenarios.
· SC-PTM can be used as the baseline for NR Uu multicast, and enhanced to achieve the reliability and mobility requirement for NR V2X.
Proposal 2: To reduce NR V2X mobility latency, UL mobility measurement should be considered.
Proposal 3: To support multiple active configurations for both Type 1 and Type 2 configured grant:
· Each CG configuration is provided with its own set of higher layer parameters.
· In addition to the parameters defined in ConfiguredGrantConfig, at least a configuration index is included.
· A resource index can be used, e.g., by Type 1 with higher layer signaling or by Type 2 with L1 signaling to release the resource indicated by it.
Proposal 4: 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.
[bookmark: _Hlk535618402]R1-1901687 (vivo)
Proposal 1: Contents of UE reporting of Uu V2X and sidelink traffic-related information are to be decided during WI.
Proposal 2: NR Uu enhancements to support broadcast and groupcast for NR V2X are not studied in the NR V2X study item.
R1-1901813 (MediaTek)
Proposal 1: Existing HARQ process number field indicates type-2 configuration index during activation/release.
Proposal 2: Maximum number of type-2 CG configurations is no more than 8 per BWP (i.e., max(X) ≤ 8).
· Exact value of max(X) is FFS.
Proposal 3: A single DCI can be used to simultaneously activate/release multiple configured grants.
Proposal 4: NR Uu broadcast/multicast design is excluded from NR V2X SI scope. 
Proposal 5: Feasibility of candidate methods should be studied to support Uu multicast/broadcast transmissions in V2X.
Proposal 6: Identify use cases that may require Uu enhancements.
Proposal 7: eURLLC SI can study NR Uu feasibility for the candidate use cases for Uu enhancements.
R1-1901934 (LGE)
Proposal 1: For NR Uu, considering it was agreed that the followings are beneficial and necessary specifically for V2X, those can be recommended to be included in technical solution list of WI. 
· Multiple active UL configured grants
· UE assistance information reporting to gNB
Proposal 2: As Uu remote driving use case were studied in eURLLC SI, V2X TR has a note which references TR of eURLLC SI regarding remote driving.
R1-1901996 (CATT)
Proposal 1: 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 2: Some mechanism shall be studied to avoid HARQ process ID collision between multiple active configured grants within a given configured grant timer.
Proposal 3:  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 4:  The NR V2X QoS parameter shall include in UE assistance information and LCG ID mapping in BSR. The details are left RAN2 decision. 
R1-1902140 (ZTE, Sanechips)
Proposal 1: Explicit ACK/NACK should be introduced for UL configured grant transmission.
Proposal 2:  Re-transmission cross multiple type-1 configured grants should be supported.
Proposal 3: If pre-emption between V2X, URLLC and eMBB is supported, the details of priority mechanism should be further studied in WI.
R1-1902288 (Samsung)
Proposal 1: In TR [3], capture the necessity of groupcast via Uu link to support NR V2X use cases.
Proposal 2: Study SC-PTM-like group communications and associated HARQ and CSI feedback over NR Uu.
R1-1902390 (OPPO)
Proposal 1: It is recommended that the support of V2X services using broadcast / multicast over NR Uu interface in the downlink is to be discussed in a separate RAN SI/WI. 
[bookmark: _Hlk1930718]Proposal 2: It is recommended NR should also support having multiple active DL SPS processes.
Proposal 3: UE reporting over Uu of sidelink traffic-related information could include Traffic periodicity, timing offset, message size and latency (if known), CBR per resource pool, and available resources (e.g. SB in LTE) for mode 1 and mode 2 resource pool sharing.
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Proposal 1:
For type 2 configured grant PUSCH, activation and deactivation DCI is sent for each configuration separately
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Proposal 1: In the TR 38.885, capture the need for Uu broadcast/multicast to support V2X over Uu in a resource-efficient way.
R1-1902602 (Interdigital)
Proposal 1: To support NR V2X advanced use cases, UE reports more details (e.g., the range) of message size of Uu V2X periodic traffic to gNB.
Proposal 2: To handle dynamic change of Doppler frequency and support faster handover, UE reports speed and moving direction information to gNB.
Proposal 3: Broadcast and groupcast is supported for NR V2X.
R1-1902998 (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.
Proposal 3: Do not support activation/deactivation of multiple SPS process by single DCI.
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Proposal 1	NR Uu supports DL SPS configurations with periodicities that are relevant for V2X services, including 1 and 100 ms.
Proposal 2	NR Uu supports having multiple simultaneously active DL SPS configurations.
Proposal 3	Discuss the benefits of skipping HARQ feedback for DL SPS.
Proposal 4	RAN1/RAN2 specifies procedures during WI to support UL SPS confirmation, upon activation/release of UL SPS via DCI.
Proposal 5	RAN1 concludes that NR Uu can support V2X use cases.
Proposal 6	TR 38.885 includes a reference to the URLLC TR.


