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1	Introduction
This document summarizes the discussion in AI 7.2.4.2.1 “Resource allocation for NR sidelink. Mode 1”. For reference, we copy here the relevant part of the SID objectives:
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 


This document presents an overview of the topics discussed in contributions to AI 7.2.4.2.1. 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	General aspects
Issue 2.1.	Scheduling of transmissions and retransmissions
Multiple contributions discuss directly or indirectly whether a Mode-1 allocation provides resources for transmission of one or more TBs, including retransmissions or not:
· For dynamic grant:
· Samsung proposes that a single DCI format can allocate sidelink resource for multiple PSCCH/PSSCH/PSFCH transmissions (Note: the feature leads understands that this refers to a single TB).
· Ericsson proposes that dynamic sidelink grants are valid for a single TB, including retransmissions.
· Huawei+HiSilicon argue that to meet latency and reliability requirements of advanced V2X, Mode 1 dynamic scheduling must support allocation of SL time-frequency repetition patterns (TFRP)s for transmitting repetitions of a TB.
· ASUSTek proposes that SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission (Note: the feature leads understands that this proposal refers to dynamic grant).
· For configured grant:
· Vivo discusses also reliability aspects and proposes that for a TB, repetition with different redundancy versions should be supported.
· Spreadtrum proposes to support both initial transmission and retransmission on resources of NR sidelink configured grants in mode 1.
· Ericsson proposes that a UE may use the transmission opportunities in a configured grant for different TBs or for retransmission of a TB.
Offline consensus:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on which TBs can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.
Issue 2.2.	Notion of resource
Multiple contributions discuss the resource(s) that are allocated by the network when providing a (dynamic or configured) grant to a UE. For example:
· Samsung proposes that DCI carries the resource allocation for PSCCH, PSSCH and PSFCH.
· IDC proposes supporting simultaneous scheduling of the data transmission resources and the associated PSFCH resources for V2X sidelink unicast and groupcast.
A clarification seems necessary given that the grant may include resources in different slots and to be used by different UEs (e.g., PSFCH). 
Proposal for discussion:
· A grant provided by the gNB may include resources for transmission of PSCCH, PSSCH, and PSFCH (if present).
Related to this, multiple contributions discuss the need to distinguish between grants for UC, GC, and BC. For example:
· OPPO proposes to distinguish between grants for UC, GC, and BC.
· Vivo and MediaTek propose to include a field in DCI indicating whether the grant is for UC, GC, and BC.
Once again, the clarification seems necessary given that the grant may include resources in different slots and to be used by different UEs (e.g., PSFCH). 
Proposal for discussion:
· Mode-1 grants distinguish whether they are for UC, GC, or BC.
On the notion of resource, we also have the following contribution:
· ASUSTek argues that CP-OFDM does not require contiguous allocations and that non-contiguous allocations should be supported as well.
· CATT proposes to support slot aggregation.
The opinion of the feature lead is that the issues are relevant but that more progress on the PHY structure and procedures agenda items is necessary. Discussion in the context of Mode-1 is only relevant after they are supported for sidelink transmission.
Proposal for discussion:
· RAN1 to discuss other issues related to resource allocation after progress on general sidelink PHY structures and procedures.
Issue 2.3.	Level of control by the gNB
Several contributions, directly or indirectly, touch upon the topic of the level of control that the gNB should exercise over the sidelink UE. That is, whether the gNB should configure every single parameter, provide a range of values that the UE may autonomously select for the different parameters, or leave total freedom to the UE. In this regard:
· Samsung states that in NR V2X mode 1, the network shall be able to control some transmission parameters of PSSCH/PSCCH/PSFCH.
· Nokia+NSB propose that in mode 1, the UE autonomously selects the values of the TX parameters (such as MCS) from a set of allowed values configured by the gNB.
· Ericsson has a similar proposal for configured grant, where the gNB provides time-frequency resources, and, optionally, configures ranges for other transmission parameters from which the UE can autonomously select one for each TB transmission.
Related to this discussion:
· Intel and ASUSTEK propose that selection of MCS (and TBS) is entirely up to the UE.
· Spreadtrum proposes that the gNB determines MCS for dynamic grant.
· Vivo propose to leave RV selection up to the transmitter UE.
Proposal for discussion:
· The gNB configures ranges of transmission parameters from which the UE can autonomously select values.
· FFS whether this applies to dynamic and/or configured grant.
Regarding the use of the grant, some companies discuss whether the grant should include the ID of the destination UE. On this topic:
· Lenovo+Motorola propose that the scheduling grant should indicate the RX UE(s) for the allocated resource.
· ASUSTek proposes that a SL grant does not indicate destination UE.
Proposal for discussion:
· RAN1 to discuss whether the grant indicates the RX UE(s).
Issue 2.4	HARQ and mode-1
Vivo discusses the suitability of the SR/BSR procedure for requesting retransmissions and highlights the following issues:
· Neither legacy SR, which carries a single bit, nor legacy BSR carry the required information for scheduling a retransmission (e.g., HARQ process, etc.).
· In legacy procedures, buffer state reports are not triggered for retransmissions.
Based on these observations, Vivo proposes to enhance the indication for sidelink retransmission as well as SR/BSR.
While some of these issues are in the RAN2 sphere, to address many of the issues identified in the contributions, it is crucial that RAN1 understands the HARQ procedure for mode-1.
Proposal for discussion:
· RAN1 to discuss the HARQ procedure for mode 1.
On the topic of HARQ FB, DCM proposes also to discuss HARQ FB transmitted from RX UE although this seems to go against existing agreements.
Issue 2.5	Cross-carrier scheduling
Several contributions discuss the support of cross-carrier scheduling for NR V2X. For example:
· Vivo proposes to have a cross-carrier indicator in DCI.
· NEC states that for dynamic sidelink resource allocation, cross-carrier scheduling should be supported
· Spreadtrum proposes to discuss whether this feature is supported.
Given the scenarios targeted in the past by LTE SL (including dedicated SL carriers managed from a different Uu carrier) and the inclusion of LTE Uu configuration of NR SL, supporting such functionality seems necessary. 
Proposal for discussion:
· NR SL supports Mode-1 cross-carrier scheduling (i.e., different Uu and SL carriers).
3	Dynamic grant
Issue 3.1. Granting multiple resources with a single DCI
Multiple contributions discuss in one or another way the need for granting multiple resources with a single DCI:
· Huawei+HiSilicon argue that to meet latency and reliability requirements of advanced V2X, Mode 1 dynamic scheduling must support allocation of SL time-frequency repetition patterns (TFRP)s for transmitting repetitions of a TB.
· Ericsson argues that retransmissions of a TB are necessary to meet the reliability requirements.
· OPPO proposes to support a flexible number of (re-)transmission and to indicate it in DCI, without giving further details.
Proposal for discussion:
· RAN1 to discuss further this issue after concluding on Issue 2.1.
Issue 3.2	SR-BSR
A few contributions discuss the latency of the current SR-BSR procedure:
· Samsung observes that the Mode-1 resource allocation method in LTE V2X might not meet the stringent latency requirement in NR V2X. To reduce latency, two solutions are discussed: having SR on PUCCH, which is also proposed by Intel; and 2-step RACH-based method.
· Nokia+NSB describe the same problem and proposes to shorten the procedure of signaling at Uu interface, without giving more details.
· Mediatek proposes to use introduce uplink resources for sidelink SR for the purpose of reducing scheduling latency.
Related to this, a few contributions discuss the need to distinguish SR resources for SL and UL. For example:
· DCM proposes to distinguish SR configuration for SL and UL.
Related to HARQ:
· MetiaTek proposes to include destination information sidelink BSR.
Proposal for discussion:
· The specification supports dedicated SR resources for SL.
· Details FFS.
Issue 3.3	Timing
A few contributions discuss issues related to the timing between DCI and PSSCH. Whether this interval is flexible or not is a trade-off between flexibility and signalling overhead. For example:
· Intel proposes to indicate in DCI the time gap between DCI reception instance and corresponding SL transmission.
· Vivo proposes to indicate the time offset in DCI.
· OPPO discusses flexible scheduling of NR SL by NR Uu in time domain.
Proposal for discussion:
· For dynamic grant, NR supports flexible interval between DCI transmission and first SL transmission.
· Internal is signalled in DCI.
· Other details FFS.
4	Configured grant
Issue 4.1	Reliability of configured grants
A few companies discuss the reliability of type-2 configured grant. More specifically, Vivo, Intel, and LGE mention that the activation/deactivation via DCI is unconfirmed and hence unreliable. For this purpose:
· Intel goes one step further and proposes to confirm activation/release using a MAC CE.
· LGE, on the other hand, argues that MAC CEs are not suitable for SL type-2 configured grants as they have no associated PUSCH resources. Their proposal is to introduce HARQ feedback for confirming reception of DCI.
Although not limited to type-2 grants, ITRI also discusses the use of confirmation messages too.
Proposal for discussion:
· NR SL supports confirmation of type-2 configured grants.
· Details FFS.
On the topic of reliability, Huawei+HiSilicon discuss the impact of RRC connection interruptions on SL grants. To mitigate this problem, they propose that the gNB provides a configuration allowing use of current configured grant(s) until a configured threshold (on e.g. time) is reached, irrespective of whether the UE switches its SL mode of operation.
Proposal for discussion:
· RAN1 to discuss other issues related to reliability, including the impact of RRC connection interruptions.
Issue 4.2.	Multiple simultaneously active configured grants
Many contributions discuss the need for supporting multiple simultaneously active configured grants (e.g., Huawei+HiSilicon, Vivo, Intel, Samsung, Mediatek, NEC, TCL, Nokia+NSB, IDC, DCM, Ericsson). For most of them, the main motivation is to serve multiple simultaneous traffic types with different characteristics. For this matter:
· Companies either make no distinction between type-1 and type-2 configured grants or explicitly state that the feature should be supported for both grants. 
· Samsung proposes having multiple type-1 configured grants but only a single type-2 configured grant. Samsung argues dynamic adaptation of type-2 configuration through DCI is possible and sufficient.
· Vivo proposes not supporting simultaneously active type-1 and type-2 sidelink configure grants. Their motivation is to simplify UE implementation without clear gains.
Proposal for discussion:
· NR sidelink supports having multiple simultaneously configured grants for sidelink. 
One company (Ericsson) discusses signalling aspects, proposing to introduce fields for identification of the grant in DCI (for type-2 only) and RRC.
Furthermore, two companies discuss the selection of grant for transmission. In this regard:
· Vivo proposes leaving the decision up to the UE.
· Samsung proposes to associate different (type-1) grants with QoS.
At this point more discussion seems needed.
Proposal for discussion:
· RAN1 to continue discussion on signalling aspects as well as on grant selection.
Issue 4.3	Other
In terms of signalling:
· Sharp proposes that SCI indicates the configured grant. Similarly, MediaTek proposes that SCI indicates the reservation or periodicity.
· ZTE+Sanechips proposes to discuss whether retransmission resource should be reserved before receiving feedback
In terms of configuration:
· For type-1 configured grant, Huawei+HiSilicon propose that the gNB configures TX and RX UEs through RRC signalling, and that the sidelink transmission does not include SCI.
· For type-2 configured grant, Huawei+HiSilicon propose that the gNB configures TX and RX though RRC and that SCI is used for relaying activation/deactivation DCI from TX to RX.
· Fraunhofer proposes to support the configuration, selection and allocation of resources for groupcast communications to be carried out by the gNB, where the gNB can select and allocate resources either by selecting a dedicated set of resources for all the group members in a group, or by selecting individual resources for each member UE in a group.
· NEC proposes to specify autonomous release of configured grants.
· Ericsson proposes a set of periodicities.
We note also that ZTE+Sanechips state that type-1 configured grant lacks flexibility and its support should be FFS.
Proposal for discussion:
· RAN1 to discuss other issues related to configured grants.
5	DCI aspects
Most contributions discuss aspects related to DCI for dynamic grant or configured grant (type-2) or for both. Irrespective of whether the format is the same for both grant types or not, there are many common aspects to discuss. For this reason, we present the discussion in a separate section.
Issue 5.1.	Introduction of a new DCI format
Multiple companies argue that the existing DCI formats 0-0 and 0-1 are not suitable for conveying SL grants:
· Samsung, ZTE+Sanechips, CATT, IDC, and Ericsson propose to introduce a new DCI format for dynamic grant.
· Mediatek, Ericsson propose to use the same DCI format (with possible minor variations) for dynamic and configured grants. MediaTek goes further to propose that the format be UE-specific.
An important consideration on this topic is the size of DCI as it has implications on blind decoding complexity. On this issue:
· Intel and Ericsson propose to restrict the size of the new DCI format to one of the existing sizes. Ericsson goes further and states preference for the size of DCI format 0-0.
· Ericsson also discusses the need for zero-padding to align sizes.
Finally, the issue of distinguishing the DCI format for dynamic and configured grants from each other and from other DCI formats is discussed in multiple contributions:
· Intel, ZTE+Sanechips propose to introduce a new RNTI for Mode-1 scheduling.
· Mediatek and Ericsson propose to introduce one new RNTI for Mode-1 dynamic scheduling and one new RNTI for Mode-1 configured grant type-2.
Proposal for discussion:
· A new DCI format is introduced for conveying sidelink dynamic and configured grants type-2.
· The same DCI format is used for dynamic and configured grants (type-2), with possible minor variations.
· The size of the new DCI format is aligned with one of the existing DCI formats.
· Two different RNTIs are introduced for Mode-1 scheduling: one for dynamic grant and the other one for configured grant type-2.
Issue 5.2	DCI contents
Most contributions discuss the contents of DCI for both dynamic and configured grants. For example, at least for dynamic grant, the following is observed or proposed:
· Cross-carrier indicator – Vivo, Mediatek
· Resource allocation – Vivo, Mediatek, OPPO (for PSSCH, for PSCCH it may be implicit), Samsung, IDC
· Number of retransmissions/repetitions – Vivo, OPPO, Ericsson
· TFRP – Huawei+HiSilicon  
· Time offset between PDCCH and PSSCH – Vivo, Intel
· Transmission type (BC, UC, GC) – Vivo, Mediatek
· Resource pool indicator – Vivo, Mediatek, ZTE+Sanechips
· DMRS ports – Samsung 
· HARQ enable/disable – Intel, OPPO 
· SCI fields (OPPO) including:
· MCS – Spreadtrum (See discussion on Issue 2.3)
· RX UE – Motorola (Implicit indication)
· HARQ ID – Spreadtrum
· Transmission/retransmission (ASUSTek)
Similarly, for type-2 configured grant, besides some of the fields already listed for dynamic grant, we have the following specific ones:
· Grant index – Vivo, Mediatek, OPPO, Ericsson
· Activation/release indication – Vivo, Mediatek
· Time offset for confirmation – Vivo
In addition, Intel discusses other potential fields such as HARQ process ID, NDI, and RV, proposing to leave them up to UE control.
On this topic, the view of the feature lead is that discussion must progress on multiple fronts before details of DCI can be agreed.
Proposal for discussion:
· Postpone discussion on DCI contents until discussion on other issues has progressed enough.
· Specific DCI fields may be discussed with the corresponding feature or issue in this list.
Issue 5.3	DCI activating/releasing multiple type-2 configured grants
At least three contributions (Mediatek, LGE, and Ericsson) discuss whether a single DCI message can activate/release one or multiple type-2 configured grants. As described by LGE, whether to support it or not is a trade-off between DCI size and number of transmitted DCIs. On this regard:
· Mediatek proposes that a single DCI can be used to activate/release multiple sidelink type-2 configured grants.
· Ericsson, on the other hand, proposes to activate/release a single type-2 configured grant using a dedicated DCI. Ericsson cites similar discussions from LTE Rel-14 and argues that the resulting DCI size will be beyond that of DCI format 0-0.
· TCL also proposes to have independent dynamic activation/deactivation.
The opinion of the feature lead is that more discussion on other topics is necessary before proceeding on this issue.
Proposal for discussion:
· RAN1 to discuss signalling aspects after progress on general type-2 and DCI issues.
Issue 5.4	Other
On the gap between DCI and SL transmission, Intel proposes that the gap between them is not smaller than the minimum PSCCH/PSSCH preparation time.
Proposal for discussion:
· The gap between DCI and the corresponding SL transmission(s) is not smaller than the minimum PSCCH/PSSCH preparation time.
6	Shared carrier
Issue 6.1	Resources for sidelink transmission
A few contributions discuss which of the UL/DL/X resources can be used for SL transmissions. The discussion is around the impact to cellular users. In this respect:
· Samsung, OPPO, CATT, LGE propose to at least use UL resources for SL transmission.
· MediaTek, IDC propose to use only UL resources for SL transmission.
· Vivo proposes to use cell-specific UL+X resources. Their motivation to restrict the support to cell-specific resources is to avoid conflict between UEs with different UE-specific configurations.
Proposal for discussion:
· NR supports SL transmissions in cell-specific UL resources.
· Resource definition pool may restrict the available UL resources for SL transmission.
· SL transmission on other resources is FFS.
Related to this issue, OPPO discusses the ambiguity in determining the resources for SL transmission for the case when NR Uu is using a different SCS and proposes to study it further.
LGE highlights potential problems for the case when the number of available symbols for NR SL in each slot is not the same. 
Proposal for discussion:
· RAN1 to continue discussing on these issues, possibly after progress on other agenda items.
Issue 6.2	Interference between SL and cellular transmissions
At least two contributions discuss potential interference between SL and cellular transmission due to misalignment between SL and UL configurations:
· OPPO proposes to indicate the slot format configuration of network should be indicated in PSBCH.
· Vivo proposes that the eNB broadcasts or configures a semi-static TDD configuration (similar to the TDD-UL-DL-ConfigurationCommon in NR) to be used in NR sidelink, for the case of LTE Uu controlling NR sidelink.
Proposal for discussion:
· NR supports transmission of slot format configuration in PSBCH and through LTE Uu.
· Details FFS.
7	Resource pools
Issue 7.1	Resource pools
A few contributions discuss aspects of pools. For example:
· Huawei+HiSilicon propose supporting ppols based on UE motion, including direction or speed of travel besides pools based on positions (e.g., for UEs in a given area or for spatial reuse purposes).
· Vivo proposes having at least a common resource pool defined for pool sharing, beam sweeping, and initial communication for a limited set of service, interference coordination and fallback operation. Vivo also discusses some signalling aspects.
· OPPO proposes having shared and separate resource pool between mode 1 and mode 2.
· LGE discusses Tx resource pool separation based on DL RSRP as a means for controlling interference and power differences for in-coverage UEs.
At this point, it seems that there is no common ground between the different proposals. The feature lead believes that more discussion is necessary.
Proposal for discussion:
· RAN1 to discuss further the use of resource pools.
8	LTE Uu for configuring NR SL
On the topic of LTE configuring NR SL, Intel, DCM, and Ericsson observe that the no impact on RAN1 is foreseen and that the specification should be handled by RAN2. One a few other companies discuss some issues and potential enhancements. We summarize them below.
Issue 8.1	HARQ feedback and LTE Uu configuring NR SL
On the other hand, a few companies discuss some issues related to HARQ. In LTE SL, there is no HARQ feedback, so some companies argue that there may be an issue to solve:
· ZTE+Sanechips argues that SL retransmissions must be scheduled using DCI. However, the use of DCI is not supported by the WID (Note: the feature lead understands that the contribution refers to the use of dynamic grant for scheduling retransmissions). For this reason, they propose not supporting scheduling of unicast/groupcast sidelink through LTE Uu.
· MediaTek, on the other hand, proposes that NR sidelink mode-1 supports HARQ A/N feedback through PSFCH, without eNB involvement. In addition, they also propose to enable/disable the use of HARQ A/N through high-layer signalling.
· IDC proposes the type 1 configured grant configuration via LTE Uu interface should include the time/frequency resources and periodicity for sidelink feedback.
The feature lead believes that progress on issues 2.1 and 2.2 is necessary before the discussion on this topic can be taken.
Proposal for discussion:
· RAN1 to discuss issues related to HARQ for LTE Uu configuration of NR SL after progress on general issues.
Issue 8.2	Other
The following issues were described in a single contribution:
· Spreadtrum proposes to discuss cross-carrier sidelink SPS configuration. 
· ZTE+Sanechip argues that the changes to the gNB are quite large and propose to restrict the feature to 15 kHz sub-carrier spacing only (for NR SL).
· MediaTek proposes supporting multiple type-1 grants for NR SL when controlled by LTE Uu. The feature lead believes that progress on the issue 4.2 is necessary before considering this one.
· CATT states that RRC signaling from eNB can be used to control and schedule resources for NR sidelink mode 1 UE.
Proposal for discussion:
· RAN1 to discuss whether there are other issues related to LTE Uu configuring NR SL.
9	UE reports
Issue 9.1	UE reports
Many contributions discuss UE reports. In terms of contents, the following is proposed in multiple contributions:
· Nokia+NSB state the current agreement referring to “UE-related geographic information” should be clarified to include UE position, speed, and direction
· Huawei+HiSilicon , Intel, and Fraunhofer propose to report sensing-related information, including preferred resources.
· Intel and Fraunhofer propose to report congestion metrics. 
· Intel and Spreadtrum propose to report channel information (CSI, L3-RSRP) from transmitter UE. Spreadtrum discusses link identification and which links to report.
· Nokia+NSB and Spreadtrum propose traffic characteristics, including at least packet size or packet size range for periodic traffic and also periodicity and timing offset.
· For traffic-related information, during RAN1-AH1901 it was agreed to support reports of traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic). It is unclear whether something else is necessary at this point.
Proposal for discussion:
· The “UE-related geographic information” reports contain position, speed, and direction
Proposal for discussion
· NR supports UE reports sensing-related information (e.g., sensing results, preferred resources).
· FFS details.
Proposal for discussion
· NR supports UE reports of congestion metrics.
· FFS details.
Proposal for discussion
· NR supports UE reports of CSI (CQI, PMI) and L3-RSRP from transmitter UE.
· FFS details including link identification.
The following reports are also proposed although in a single contribution:
· Interference-cancellation capabilities – Huawei+HiSilicon  
· QoS parameters such as 5QI – Nokia+NSB
· Transmission type: UC, BC, GC – Nokia+NSB 
· Assistance information to mitigate the impact of TX-RX or intra-TX (for TXs with multiple SLs) half duplex for UC and GC – LGE 
Proposal for discussion
· RAN1 to continue discussing further the contents of other reports.
10	Other topics
Issue 10.1	Coexistence between Mode 1 and Mode 2	
A few contributions discuss the coexistence between Mode 1 and Mode 2. As per meeting agenda and WI description, the topic will only be discussed after the design of Mode 1 and Mode 2.
Issue 10.2	Pre-emption
At least two contributions discuss the support for pre-emption. In both cases, the main motivation is to enable low-latency packet transmission.
· Intel proposes to	support signaling to reserve and/or preempt sidelink resources by gNB.
· DCM proposes to support gNB-based resource preemption mechanism in PHY layer to enable low latency packet transmission.
Both contributions discuss the issue at high level. The feature lead believes that more discussion is necessary in this topic, including details on PHY structures.
Proposal for discussion:
· RAN1 to discuss support of pre-emption and associated procedures and structures.
Issues outside the scope of this agenda item
Some contributions have proposals on topics that fall outside the scope of this agenda item. For example, proposals on SCI fields that are not necessarily related to Mode-1, proposals on PHY structures or procedures, etc. Such proposals should be discussed under the appropriate agenda item.
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Appendix: summary of proposals
For reference, we add the proposals contained in the contributions submitted to AI 7.2.4.2.1.
R1-1903950	Sidelink resource allocation mode 1	Huawei, HiSilicon
Proposal 1: To meet latency and reliability requirements, NR sidelink mode 1 dynamic scheduling supports allocation of SL time-frequency repetition patterns (TFRP)s indicating the time/frequency locations of the repetitions for a given TB in DCI and SCI.
Proposal 2: TFRPs are configured via RRC for type-1 configured grant and indicated in DCI for configured grant type 2.
Proposal 3: For configured grant type-1, Rx UE is configured through RRC signaling from gNB and no SCI is transmitted from Tx UE
Proposal 4: For configured grant type-2, Rx UE is configured through RRC signaling from gNB and activation/deactivation SCIs indicating the contents of activation/deactivation DCI are sent from Tx UE
Proposal 5: Multiple configurations of SL configured grants are supported for UEs operating under mode 1.
Proposal 6: To maintain reliable SL transmissions when a UE experiences RRC connection interruption, gNB provides a configuration allowing use of current configured grant(s) until a configured threshold (on e.g. time) is reached, irrespective of whether the UE switches its SL mode of operation.
Proposal 7: 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 8: UEs may report measurements, or information derived from such measurements (e.g., preferred resources), to support sidelink scheduler.
Proposal 9: UE may report to gNB information on its ability to suppress interference to/from other UEs, to assist gNB scheduling. 
Proposal 10: Configuration of resource pools based on e.g. direction or speed of travel of UEs that use the pool is supported.
R1-1904073	Discussion on mode 1 resource allocation mechanism	vivo
Proposal 1: Multiple active configured sidelink grant should be supported in NR sidelink.
Proposal 2: If multiple configured sidelink grants are provided, it is up to UE to decide which grant is used for which service.
Proposal 3: Type-1 and type-2 configured sidelink grants should not be activated at the same time.
Proposal 4: The RRC configuration should contain at least the resource for PSCCH, time offset, MCS range, periodicity and possibly resource assignment for PSSCH and HARQ feedback.
Proposal 5: For a TB, repetition with different redundancy versions should be supported.
Proposal 6: It is up to the transmitter to decide the RV sequence to use for the configured grant.
Proposal 7: The HARQ process number of the configured grant is determined by the transmitter UE.
Proposal 8: Timing of configured sidelink grant type, for example, the time offset of transmission occasion and periodicity, should be defined based on the actual resources that can be used by sidelink.
Proposal 9: A confirmation for activation/deactivation of sidelink configured grant type-2 is needed.
Proposal 10: For determining the resource of PSFCH containing HARQ feedback, the time gap between PSSCH and the associated PSFCH should be defined by the timing of sidelink.
Proposal 11: For dynamic scheduling, the DCI should include a cross-carrier indicator, resource allocation for SFI/PSSCH/SCI, time offset, number of repetition transmission type and resource pool indicator.
Proposal 12: For dynamic scheduling, the DCI should include a cross-carrier indicator, resource allocation for SFI/PSSCH/SCI, transmission type and resource pool indicator.
Proposal 13: For sidelink configured grant type-2 activation/deactivation, the DCI should include grant index, identification field for activation/deactivation, time offset for confirmation.
Proposal 14: Indicator for sidelink retransmission should be enhanced to indicate the transmission type, HARQ ID, and destination.
Proposal 15: SR/BSR can be enhanced to indicate the retransmission of sidelink, e.g. dedicated SR/BSR resource for sidelink transmission/retransmission, etc.
Proposal 16: At least cell-specific uplink symbols and flexible symbols in NR Uu can be used for NR sidelink.
Proposal 17: In the case of resource pool configuration, a resource pool bitmap can be provided to indicate the resources allocated for sidelink operation.
Proposal 18: In the case of LTE Uu controlling NR sidelink, the eNB should broadcast or configure a semi-static TDD configuration (similar to the TDD-UL-DL-ConfigurationCommon in NR) to be used in NR sidelink.
[bookmark: _Hlk5557011]Proposal 19: There is at least a common resource pool defined for pool sharing, beam sweeping, and initial communication for a limited set of service, interference coordination and fallback operation.
R1-1904295	Network controlled sidelink resource allocation design for NR V2X communication	Intel Corporation
Proposal 1: 
At least the following information is reported to gNB in Mode-1
L3 filtered SL-RSRP measured on unicast links
CQI/RI on unicast links
Congestion metrics
Sensing related measurements, FFS details
Proposal 2: 
Support sidelink scheduling request in PUCCH
Send LS to RAN2 asking to specify sidelink scheduling request within a framework of multiple SR configurations
Proposal 3: 
SL scheduling DCI is size-matched to one of configured formats for Uu operation
New RNTI is introduced for monitoring of the DCI for dynamic Mode-1 scheduling of sidelink transmission
Proposal 4: 
SL scheduling DCI carries signalling of a time gap between DCI reception instance and corresponding SL transmission
The UE should not expect the time gap is smaller than the minimum PSCCH/PSSCH preparation time
Proposal 5: 
MCS is not conveyed in the SL scheduling DCI
Proposal 6: 
SL scheduling DCI should carry HARQ feedback enabling/disabling information
Proposal 7: 
Configured Mode-1 scheduling should support multiple active configurations for both Type 1 and Type 2
Proposal 8: 
Introduce confirmation of Type 2 configured scheduling activation/release by a MAC CE
Send LS to RAN2 asking to define MAC CE and procedure for confirmation of Type 2 configured scheduling activation/release
Proposal 9: 
· Support signaling to reserve and/or preempt sidelink resources by gNB
Proposal 10: 
· QoS attributes (i.e. priorities) are used to prioritize between Mode-1 and Mode-2 if a UE is configured to perform both Mode-1 and Mode-2
· If a UE is configured to perform both Mode-1 and Mode-2 at the same time and QoS attributes are equal, the Mode-1 transmissions are prioritized over Mode-2 sidelink transmissions 
Proposal 11: 
· At least the following information needs to be reported to gNB for Mode-1 and Mode-2 resource sharing
· Congestion metrics
· Sensing related measurements, FFS details
R1-1904329	Resource Allocation for Mode 1 NR V2X	Fraunhofer HHI, Fraunhofer IIS
Proposal 1: We propose to support the configuration, selection and allocation of resources for groupcast communications to be carried out by the gNB. The gNB can select and allocate resources either by
· Selecting a dedicated set of resources for all the group members in a group, or
· Selecting individual resources for each member UE in a group.
Proposal 2: We propose to support the sensing and reporting of the channel occupancy status of resources to the gNB by Mode 1 NR V2X UEs.
R1-1904420	On Resource Allocation for NR V2X Mode 1	Samsung
Proposal 1: For dynamic resource allocation in mode 1, a DCI format is defined to carry the resource allocation for PSCCH, PSSCH and PSFCH. 
Proposal 2: In NR V2X mode 1, the network shall be able to control some transmission parameters of PSSCH/PSCCH/PSFCH, including the PSSCH DMRS ports, in addition to the resource allocation. 
Proposal 3: In NR V2X mode 1 dynamic resource allocation, one DCI format can allocate sidelink resource for multiple PSCCH/PSSCH/PSFCH transmissions. 
Proposal 4: NR supports using L1-signaling-based sidelink resource request in mode 1, e.g., sidelink SR-based method, 2-step RACH-based method.
Proposal 5: In NR V2X mode 1, type 1 sidelink grant supports multiple active grants and each type 1 configured grant is associated with a service QoS level.
Proposal 6: In NR V2X mode 1, support the type 2 sidelink grant as follows:
· supports single active grant. 
· RRC is used to configure part of the parameters
· DCI is used to configure the rest of parameters and activate/deactivate the grant.
Proposal 7: In shared carriers, at least UL symbol can be used for sidelink transmission.

R1-1904493	On NR SL mode-1 resource allocation	MediaTek Inc.
Proposal 1: Support multiple active configurations for type-1 configured grant in NR sidelink mode-1 when controlled by LTE-Uu.
Proposal 2: When controlled by LTE Uu, NR sidelink mode-1 supports HARQ A/N feedback through PSFCH.

Proposal 3: Define higher-layer configuration in LTE to enable/disable HARQ A/N feedback on PSFCH when controlling NR sidelink mode-1.
Proposal 4: Same UE-specific DCI format can signal SL dynamic grants or activate SL Type-2 configured grants. 
· Use different RNTIs to distinguish SL dynamic grants and SL configured grant activations in NR V2X.
Proposal 5: Support multiple active Type-1 & Type-2 configured grants in NR sidelink mode-1.
Proposal 6: A single DCI can be used to activate/release multiple sidelink type-2 configured grants.
Proposal 7: Introduce a new DCI format in NR Uu to schedule mode-1 SL with, at least, the following fields:
· A carrier indicator, a resource pool indicator, a transmission type indicator, time/frequency RA field(s) for PSSCH, a Type-2 configured grant index, and configured grant activation/release indicator.
Proposal 8: Destination information can be included in sidelink BSR.
Proposal 9: Dedicated uplink resources can be introduced for sidelink SR.
Proposal 10: Only uplink resources are used in sidelink when NR-Uu and NR-SL shares the same carrier.

R1-1904576	Discussion on resource allocation for NR sidelink Mode 1	Lenovo, Motorola Mobility
Proposal 1: For NR sidelink mode-1, the DCI for sidelink scheduling grant should indicate the RX UE(s) for the allocated resource.
Proposal 2: Design implicit scheme to indicate the RX UE(s) for mode-1 resource allocation to save the DCI payload size.
R1-1904653	Mode 1 resource allocation mechanism for NR sidelink	NEC
Proposal 1: 
· Criteria for autonomously release of the configured sidelink grant should be specified, and UE should report the release of configured sidelink grant to eNB/gNB.
Proposal 2: 
· Multiple configured sidelink grants should be supported in NR V2X.
Proposal 3: 
· Periodicity and time offset in configured sidelink grant should be interpreted as the number of slot/symbols in sidelink resource pool.
Proposal 4: 
· For dynamic sidelink resource allocation by NR Uu, cross-carrier scheduling should be supported.

R1-1904679	Discussion on Mode 1 Resource Allocation	ASUSTEK COMPUTER (SHANGHAI)
Proposal 1: A SL grant does not indicate destination UE.
Proposal 2: For unicast, upon receiving a SL grant, transmitter UE determines MCS and TB size based on sidelink channel quality with destination UE.
Proposal 3: SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission.
Proposal 4: Mode 1 supports non-contiguous frequency resource assignment for sidelink transmission.
R1-1904795	Discussion on NR sidelink mode 1 resource allocation	Spreadtrum Communications
Proposal 1 Sidelink CSI reporting to gNB is supported at least for unicast.
Proposal 2 Source UE is supported to report sidelink CSI to gNB.
Proposal 3 Mechanism for identifying the corresponding link of the reported sidelink CSI should be supported. 
Proposal 4 RAN1 discusses two alternatives for sidelink CSI reporting:
              Alternative 1: report CSI of all sidelinks
              Alternative 2: report CSI of partial sidelinks
Proposal 5 Mechanism for matching the scheduling information for sidelink should be supported in mode 1 dynamic resource allocation.
Proposal 6 Sidelink MCS is determined and indicated by gNB via DCI signaling in mode 1 dynamic resource allocation. 
Proposal 7 Support HARQ ID included in SCI for NR sidelink configured grants in mode 1.
[bookmark: _Hlk5400398]Proposal 8 Support both initial transmission and retransmission on resources of NR sidelink configured grants in mode 1.
Proposal 9 RAN 1 discusses whether cross-carrier sidelink SPS configuration is supported for NR sidelink mode 1 by LTE Uu.
Proposal 10 UE reports of assistance information to the eNB include, at least: traffic periodicity, timing offset, and message size for NR sidelink V2X traffic (at least for periodic traffic).
R1-1904806	Resource allocation for NR sidelink Mode 1	TCL Communication Ltd.
Proposal 1: Multiple configured grants per UE are supported on SL
Proposal 2: Multiple type 2 configured grants per UE with independent dynamic activation/deactivation are supported on SL

R1-1904918	Mode 1 resource allocation for NR SL	OPPO
Proposal 1: The transmission resource for PSSCH is indicated in DCI. The transmission resource for PSCCH can be either explicitly indicated in DCI or implicitly derived by the resource of PSSCH. 
Proposal 2: Part of SCI information is included in DCI.
Proposal 3: The number of (re-)transmission is flexible and indicated in DCI.
Proposal 4: It needs to differentiate the resource allocation for unicast/groupcast/broadcast.
Proposal 5: How to determine the transmission timing of NR SL in case of different SCS between NR Uu and NR SL needs to be studied.
Proposal 6: Flexible scheduling of NR SL by NR Uu in time domain can be considered in NR-V2X.
Proposal 7: The mechanism of NR Uu configured grant can be taken as starting point of NR-V2X SL configured grant. Details are FFS.
Proposal 8: Both shared and separate resource pool between mode 1 and mode 2 are supported in NR-V2X. 
Proposal 9: The study of LTE Uu to control NR SL of type 1 configured grant can be based on the study of NR Uu to control NR SL.
Proposal 10: The slot format configuration of network should be indicated in PSBCH in NR-V2X
Proposal 11: Cell-specific slot format configuration is preferred to be indicated in PSBCH. 
Proposal 12: For shared carrier between sidelink and Uu in NR-V2X, at least UL symbol can be used for sidelink transmission, FFS for flexible symbol.
R1-1905076	NR Sidelink Resource Allocations using Mode 1	ITRI
Proposal 1: If the traffic arrival of the services is aperiodic, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to activate the configured grant after traffic arrival, and send a physical-layer signal to deactivate the configured grant when SL data has been completed sent.
Proposal 2: If the message size may largely vary, Type-2 configured grants can be efficient. A SL transmitter UE may send a physical-layer signal to modify the configured/activated grant if the message size or the amount of messages to be transmitted over SL are too large.
Proposal 3: When a SL receiver UE suffers from continuous reception quality degradation, Type-2 configured grants can be efficient. A SL receiver UE may send a physical-layer signal to modify the configured grant. 
Proposal 4: For a SL transmitter UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 5: If a physical-layer signal to a gNB is sent through SL, SCI- or SFCI-like format can be a starting point to study the format to convey a physical-layer signal.
Proposal 6: When a physical-layer signal is sent from a SL transmitter UE to a gNB, whether it is necessary for a SL transmitter to receive an acknowledgement from a gNB before activating/deactivating a configured grant can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 7: When a SL transmitter UE is permitted to activate/deactivate a configured grant, this knowledge can be forwarded to a SL receiver explicitly or implicitly based on the aforementioned schemes.
Proposal 8: If a modification physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal.
Proposal 9: For a SL receiver UE sending a physical-layer signal to a gNB, RAN1 should study whether the physical-layer signal is sent through Uu or SL.
Proposal 10: If a physical-layer signal to a gNB is sent through SL, SCI-like format can be a starting point to study the format to convey a physical-layer signal. The resource allocation to send a physical-layer signal should be studied.
Proposal 11: When a physical-layer signal is sent from a SL receiver UE to a gNB, whether a gNB should send an acknowledgement to confirm a modification can be configured by a gNB, and this decision can be conveyed in RRC along with the configured grant.  
Proposal 12: When a SL receiver UE attempts to modify a configured grant, this intention can be forwarded to a SL transmitter UE explicitly or implicitly based on the aforementioned schemes.
R1-1905333	Discussion of Resource allocation for sidelink - Mode 1	Nokia, Nokia Shanghai Bell
Proposal 1: UE-related geographical information in UE assistance information includes position, speed and direction. 
Proposal 2: UE assistance information sent to gNB to assist mode 1 resource allocation additionally includes the following: transmission type (i.e. broadcast/groupcast/unicast), packet size range (for periodic traffic), 5QI like QoS values. 
Proposal 3: For mode 1 dynamic resource allocation, the procedure of signaling at Uu interface should be shortened for advanced use cases with stringent latency requirement in NR V2X.  
Proposal 4: In mode 1, the UE autonomously selects the values of the TX parameters (such as MCS) from a set of allowed values configured by the gNB.  
Proposal 5: A UE can have multiple configured grants at a time, both of configured grant type 1 and of configured grant type 2. Multiple of these configure grants can be active at a time.

R1-1905341	Mode 1 resource allocation schemes on sidelink	ZTE, Sanechips
Proposal 1:   Configured grant type 1 for sidelink SPS resource scheduling needs FFS.
Proposal 2:   A SL-RNTI should be assigned for Tx UE in mode 1.
Proposal 3:   A new DCI format should be defined to indicate sidelink resource allocation which includes PSCCH and PSSCH resource allocation.  
Proposal 4:    If multiple resource pools are available for a UE, a resource pool indicator should be indicated in DCI.
Proposal 5:   For LTE Uu scheduling NR sidelink,  only 15kHz SCS is supported.
Proposal 6:   For LTE Uu scheduling NR sidelink, unicast/groupcast is not supported.
Proposal 7:   For current slot PSSCH resources, only the number of sub-channels used as PSSCH needs to be indicated in SCI. 
Proposal 8:   Resources reservation for subsequent data packet transmission should be indicated in SCI,  e.g service period for SPS service, transmission interval for other cases.
Proposal 9:   Slot interval between a SCI and the related retransmission should be indicated. 
Proposal 10:   Flexible number of retransmission is supported in NR sidelink. 
Proposal 11:   For feedback based retransmission, it needs to be discussed whether retransmission resource should be reserved before receiving feedback.

R1-1905352	Discussion on resource allocation mechanism for sidelink Mode 1 in NR V2X	CATT

Proposal 1: New DCI format should designed by considering new features in NR V2X.
Proposal 2: At least, UL symbols can be used for sidelink transmission on shared carrier.
Proposal 3: For resource allocation mode-1, the scheduling solution for carrier aggregation and slot aggregation should be further studied, in order to support high data rate services.
[bookmark: _Hlk5535357]Proposal 4: RRC signaling from eNB can be used to control and schedule resources for NR sidelink mode 1 UE.

R1-1905392	Resource allocation mode 1 for NR sidelink	Sharp
Proposal 1: In NR sidelink configured grant mode 1, SCI contains the resource indication on the configured grant.
R1-1905401	NR Sidelink Resource Allocation for Mode 1 	InterDigital, Inc.
[bookmark: _Hlk534382234]Proposal 1: NR Uu interface supports new DCI format(s) to schedule (including both dynamic scheduling and type 2 configured grant scheduling) mode 1 UEs in NR sidelink.
Proposal 2: The NR DCI format for NR V2X sidelink scheduling should support the indication of the PSSCH resources for both initial transmission and blind retransmission. For option 3 of multiplexing PSCCH and PSSCH, consider the possibility that the NR DCI format does not separately indicate the PSCCH resources.
Proposal 3: The time gap between initial transmission and blind retransmission can be upper bounded by down selecting one of the two options: Option 1). a fixed absolute time; Option 2). a fixed number of slots.
Proposal 4: NR Uu interface should support the simultaneous scheduling of the data transmission resources and the associated PSFCH resources for V2X sidelink unicast and groupcast.
Proposal 5: Multiple configured grants can be used to support the periodic traffic with variable payload sizes. 
Proposal 6: In shared carrier between NR Uu and NR sidelink, support to use UL symbols for sidelink transmission.
Proposal 7: To support NR sidelink unicast and groupcast, the type 1 configured grant configuration via LTE Uu interface should include the time/frequency resources and periodicity for sidelink feedback.
R1-1905422	NR Sidelink Resource Allocation Mechanism Mode 1	NTT DOCOMO, INC.
Proposal 1: Support multiple configured grants based operation for NR SL mode 1.
Proposal 2: Specification impact of LTE Uu to scheduling NR sidelink is up to RAN2 discussion.
Proposal 3: SR configuration for SL and UL should be distinguished, and the detail is up to RAN2 discussion.
Proposal 4: A common SR/BSR procedure should be used, when TX UE request resource(s) for either initial TB transmission or TB retransmission.
Proposal 5: RAN1 further discuss to enable RX UE to feedback HARQ ACK/NACK to gNB.
Proposal 6: Support resource preemption mechanism in PHY layer to enable low latency packet transmission.
R1-1905438	Discussion on resource allocation for NR sidelink Mode 1	LG Electronics
Proposal 1: Based on Rel. 15 signaling for slot format indication, at least uplink symbols configured by cell specific higher layer signaling in NR Uu is used for NR sidelink. FFS whether to use flexible symbols.
Proposal 2: Further study is needed on how to handle the case when the number of available symbols for NR SL in each slot is not the same.
Proposal 3: When sidelink open-loop power control based on downlink pathloss is enabled for in-coverage UE in the licensed spectrum, further study is necessary on how to handle the sidelink power difference depending on the position of in-coverage UE (e.g., Tx resource pool separation based on DL RSRP).
Proposal 4: For unicast and groupcast, further study is necessary on details of assistance information needed to be reported by mode 1 UE to gNB for addressing at least the following issues.   
· SL TX resource collision or half duplex problem between mode 1 UE and its target UE
· Half duplex problem among multiple sessions of mode 1 UE
Proposal 5: Support HARQ feedback for DCI to activate/release type-2 SL configured grant resource. 
Proposal 6: Further study is necessary on how to activate or release multiple type-2 SL configured grants considering the following aspects of each option.
· Payload size increment of single DCI to simultaneously activate or release multiple type-2 SL configured grants
· DCI overhead to independently activate or release each type-2 SL configured grant
R1-1905476	Uu-based sidelink resource allocation	Ericsson
Proposal 1	Dynamic sidelink grants are valid for K retransmissions of a TB, equally spaced in time.
	K and the spacing between repetitions are signaled in SCI
Proposal 2	A new DCI format is introduced to convey dynamic sidelink grants.
Proposal 3	The size of the new DCI format is the same as one of the existing DCI formats. A new RNTI is used for scrambling the new DCI format.
Proposal 4	A UE may use the transmission opportunities in a configured grant for different TBs or for retransmission of a TB.
Proposal 5	For sidelink configured grant type-1 and grant type-2, the gNB provides:
	Time-frequency resources (time and frequency allocation, periodicity, offset, etc.) to be used by the UE for transmission.
o	The UE shall not transmit if it does not have data to transmit or if the grant cannot accommodate the TB.
	Optionally, ranges of values for other parameters (e.g., MCS, number of layers, etc.) from which the UE can autonomously select one for each TB transmission.
Proposal 6	NR sidelink supports having multiple simultaneously configured grants for sidelink. Corresponding identifying fields are introduced in DCI (for type-2 only) and RRC.
Proposal 7	For sidelink configured grant type-1 and grant type-2, the following periodicities are supported: {1, 2, 5, 10, 20, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000} ms.
Proposal 8	The DCI format used for providing sidelink dynamic grants is also used for activation of type-2 sidelink configured grants but scrambled with a different RNTI.
	Zero-padding is used to align the size of DCI carrying dynamic grants and configured grants type-2.
Proposal 9	A field in DCI identifies the type-2 configured grant that is activated/deactivated.
Proposal 10	Each DCI schedules a single SL type-2 configured grant.

