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[bookmark: _Ref513464071]Introduction
[bookmark: _Hlk528762943]Several agreements on NR V2X sidelink physical layer procedures have been made in RAN1 meeting #94 [1],  RAN1 meeting #94b [2] and RAN1 meeting #95[3]. 
In RAN1 meeting #94b [2], the following agreements have been made:
Agreements:
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.
Agreements:
· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
Agreements:
· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario
In RAN1 meeting #95 [3], the following agreements have been made:
Agreements:
· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.
Agreements:
· When SL HARQ feedback is enabled for unicast, the following operation is supported for the non-CBG case:
· Receiver UE generates HARQ-ACK if it successfully decodes the corresponding TB. It generates HARQ-NACK if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
· FFS whether to support SL HARQ feedback per CBG
Agreements:
· When SL HARQ feedback is enabled for groupcast, the following operations are further studied for the non-CBG case:
· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-NACK transmission
· Whether/how to handle DTX issue (i.e., transmitter UE cannot recognize the case that a receiver UE misses PSCCH scheduling PSSCH)
· Issues when multiple receiver UEs transmit HARQ-NACK on the same resource
· How to determine the presence of HARQ-NACK transmissions from receiver UEs
· Whether/how to handle destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs if the same signal is used
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-ACK/NACK transmission
· How to determine the PSFCH resource used by each receiver UE
· FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded
Agreements:
· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.
Agreements:
· Study further whether to support UE sending to gNB information which may trigger scheduling retransmission resource in mode 1. FFS including
· Which information to send
· Which UE to send to gNB
· Which channel to use
· Which resource to use

In this contribution, we discuss the physical layer procedure details related to HARQ schemes, physical layer IDs, CSI acquisition and link adaptation, PSFCH formats and resources, and power control. Based on the proposal in [4], we also provide our views on resource pool multiplexing of unicast, groupcast and broadcast, as well as beam management for FR2.
Discussion
HARQ schemes
It was agreed in RAN1 meeting #94b [2] that for sidelink unicast and groupcast, HARQ feedback and HARQ combining in the physical layer are supported.
The HARQ process number and New Data Indicator (NDI) indicate whether or not to have sidelink HARQ combining and which bits are to be combined. The HARQ schemes include CC-HARQ and IR-HARQ, where IR-HARQ provides better BLER performance than CC-HARQ in many cases. Hence, IR-HARQ scheme should be supported in NR V2X sidelink. In the IR-HARQ scheme, the redundancy version (RV) could be different in retransmissions. Hence, HARQ process number, NDI and RV should be contained in SCI to support the HARQ combining for sidelink groupcast and unicast.  
[bookmark: _Hlk534989381]Proposal 1: To facilitate HARQ combining in sidelink unicast and groupcast, include at least HARQ process number, NDI and RV in SCI.
It was agreed in RAN1 meeting #95 [3] that NR V2X supports the enabling and disabling sidelink HARQ feedback in unicast and groupcast. The reasons of disabling sidelink HARQ feedback are various: 1). HARQ based retransmission does not meet the data latency requirements; 2). HARQ feedback is unnecessary due to the low data reliability requirements; 3). HARQ feedback may worse the system performance in highly congested scenario; 4). HARQ feedback in sidelink groupcast is not feasible when group members frequently change or group size is large. 
The enabling and disabling of HARQ feedback may be based on configuration. One example is to configure a maximum group size to enable HARQ feedback in sidelink groupcast. Note that a receiver UE may not share the same knowledge as a transmitter UE in many scenarios. For example, a receiver UE may not know the exact group size as a transmitter UE, the network congestion condition may be different at a transmitter UE and at a receiver UE, or the data QoS requirements may not be fully known to a receiver UE, etc. Subsequently, a receiver UE may make a different decision on HARQ feedback from a transmitter UE, if the enabling and disabling of HARQ feedback is based on configuration.
Hence, we think the enabling and disabling of HARQ feedback should be dynamically indicated. One simple approach is to include a field in SCI which is associated with data transmission in sidelink unicast or groupcast. This field is to indicate whether HARQ feedback is enabled or disabled. 
[bookmark: _Hlk534989389]Proposal 2: RAN1 to study enabling and disabling HARQ feedback for NR V2X sidelink unicast and groupcast by dynamic indication.
It was agreed in RAN1 meeting #95 [3] that the HARQ-ACK/NACK bits are generated as sidelink unicast HARQ feedback. For sidelink groupcast HARQ feedback, two optional schemes are proposed for further study: 1). HARQ-NACK; 2). HARQ-ACK/NACK. 
In Option 1, a receiver UE only sends HARQ-NACK bits in case of failure decoding, and does not send HARQ-ACK bits in case of successful decoding. This option has the advantage of saving the feedback resources since the feedback resource is used only for failure decoding. This is beneficial in highly loaded scenario, especially when the group size is large. This option could also facilitate a mode-2 receiver UE to have a better channel sensing since the time unit of transmitting HARQ-ACK bits could be used for channel sensing. One issue of this option is that a transmitter UE might mistakenly consider a receiver UE successfully decodes the data, where the receiver UE does not decode the data but is in DTX or the receiver UE does not decode the PSCCH associated with the data. This might prevent the usage of the HARQ-NACK scheme for data with high reliability requirements. 
There is a proposal to have an additional criterion in deciding HARQ-NACK transmission based on the distance between transmitter UE and receiver UE. However, the accurate distance between transmitter UE and each receiver UE may be hard to calculate and may change dynamically. The zone-based distance calculation might not provide the accurate distance information if a transmitter UE and a receiver UE are near the boundary of two neighbor zones.
In Option 2, a receiver UE sends HARQ-ACK bits for successful decoding and sends HARQ-NACK bits for failure decoding. This option is like the traditional HARQ scheme and does not cause any ambiguity to the transmitter UE. One issue of this option is the feedback resource sharing among all receiver UEs. This HARQ-ACK/NACK scheme may be suitable for the case of limited group size, non-congested channel condition, and highly reliable data. To optimize this HARQ-ACK/NACK scheme, some additional criterion in deciding HARQ-ACK/NACK transmission can be introduced: A receiver UE which already transmitted an ACK bit for a transport block, does not transmit another ACK bit for the retransmission of the same transport block. 
Based on the above arguments, we think both options of HARQ schemes for sidelink groupcast could be supported, probably used in different conditions.
[bookmark: _Hlk534989395]Proposal 3: Both options of HARQ schemes (i.e., HARQ-NACK and HARQ-ACK/NACK) should be considered for sidelink groupcast. An additional criterion in deciding HARQ-ACK/NACK transmission should be introduced.
Since receiver UEs may have different capabilities on processing time of HARQ reporting, it would be beneficial to allow flexible HARQ feedback timing. Furthermore, the flexible HARQ feedback timing may be associated with the data latency requirements. 
[bookmark: _Hlk534989402]Proposal 4: NR V2X sidelink should support flexible HARQ feedback timing.
Consider sidelink unicast or groupcast for mode 1 UEs. If the initial transmission fails, a UE sends NACK to gNB to trigger scheduling retransmission resources. It is possible that the report may be sent by transmitter UE or by receiver UE. 
One benefit that the report sent by receiver UE is the latency reduction, since the gNB could be notified transmission failure directly by receiver UE without the participation of transmitter UE. However, there are several issues of this scheme for different scenarios. 
1. If a receiver UE is out of coverage, then the reporting of decoding failure by the receiver UE is not possible. 
2. If a receiver UE is served by a different gNB than the gNB scheduling for a transmitter UE, then the reporting of decoding failure by the receiver UE does not reach the scheduling gNB directly. This could result in additional delay for gNB coordination. This condition is even worse for sidelink groupcast where receiver UEs may be served by multiple gNBs. 
It is necessary to support the scheme that transmitter UE sends NACK to gNB to trigger scheduling retransmission resources, especially for the case that a receiver UE is out of coverage. To simplify the HARQ procedure and provide a unified design for different scenarios, we propose that only transmitter UE reports to gNB for retransmission resources. 
Another advantage of having transmitter UE reports to gNB for retransmission resources is that transmitter UE can have the flexibility of not requesting retransmission resources, even if it receives NACK from receiver UE. This decision may be based on the data QoS requirements, e.g., for latency critical traffic. 
The information reported from transmitter UE to gNB includes at least NACK. Other assistant information may also be needed, e.g., to identify which sidelink session is associated with the NACK if there are multiple sidelink sessions, or to identify which resource is associated with the NACK if multiple resources are scheduled for multiple TBs. PUCCH or other physical channel (e.g. PUSCH) can be used to report the information to the gNB. For example, in case only NACK is reported from UE to gNB, or when it is possible to configure multiple PUCCH resources to identify the session/resource, the feedback could be sent over PUCCH. 
[bookmark: _Hlk534989411]Proposal 5: RAN1 to support that in mode 1, transmitter UE sends information to gNB to trigger scheduling retransmission resources. The information includes at least NACK, FFS on other information. In case only NACK is reported by UE, then it could be sent over PUCCH whose resource is associated with sidelink unicast.
The application of an HARQ scheme does not necessarily imply the exclusion of repetition without HARQ feedback in sidelink unicast and groupcast. It is still possible to support repeated transmissions without HARQ feedback, probably for data with high reliability and/or low latency requirements. This also applies to broadcast.
[bookmark: _Hlk534989422]Proposal 6: The benefits of retransmissions without HARQ feedback in NR V2X sidelink should be studied.

Physical layer IDs
It was agreed in RAN1 meeting #94b [2] that layer-1 destination ID is conveyed via PSCCH. The details of how to convey the destination ID are still open. Two options are mentioned: 1). contain destination ID in SCI; 2). convey the destination ID via CRC scrambling.
We think the destination ID could be conveyed by scrambling the CRC of SCI, which could save SCI payload size. One potential issue of scrambling CRC with destination ID is that the resource allocation information in the SCI for sidelink unicast and groupcast may not be known to other untargeted UEs. One possible solution is that the SCI is separated to two parts, where the first part contains the resource allocation information and the second part contains the PSSCH decoding information (see [5] for more information). The first part of SCI is mainly for broadcast, whose CRC is not scrambled with destination ID. This helps untargeted UEs to obtain the resource reservation information. The second part of SCI is mainly for unicast or groupcast, whose CRC is scrambled with destination ID so that only targeted UEs could receive it. The destination ID could also be used to generate a scrambling sequence to scramble the bit sequence before modulation to facilitate the early termination of polar decoding of the second part of SCI. 
[bookmark: _Hlk534989428]Proposal 7: For NR V2X sidelink unicast and groupcast, consider conveying the destination ID via CRC scrambling. 
Besides destination ID, additional layer-1 ID(s) are conveyed via PSCCH at least for the purpose of identifying which transmission can be used for HARQ combination. Besides HARQ process number as in discussions above, we think the source ID is necessary for the HARQ combination. 
Suppose a UE has established two unicast sessions with UE1 and UE2, respectively. This UE needs to distinguish the (re)transmissions from UE1 and UE2 for the HARQ combination, since otherwise, it might mix the (re)transmissions from UE1 and UE2 in case the same HARQ process number is used by UE1 and UE2. The source ID could be included in SCI to reduce the blind detection.
[bookmark: _Hlk534989434]Proposal 8: For NR V2X sidelink unicast and groupcast, support to include source ID in SCI.

CSI acquisition and link adaptation
Sidelink CSI acquisition could be achieved by receiver’s measurement of sidelink reference signals. The CSI information could include CQI, RI and PMI for link adaptation and multi-antenna transmission. The reference signals need to be designed to facilitate the CSI acquisition for sidelink unicast and/or groupcast. The sidelink CSI measured at the receiver should be fed back to the transmitter.
Link adaption is not applied in LTE V2X sidelink, since LTE V2X only supports sidelink broadcast without feedback. Feedback could be provided for NR V2X sidelink unicast and/or groupcast. The CQI feedback from a receiver could assist a transmitter to select a proper MCS for its future transmissions. This guarantees a target BLER level can be achieved using the minimum required resources.
Three CQI tables have been defined in NR [6], where at least the first CQI table and the third CQI table (supporting up to 64QAM modulation) may be applicable to NR V2X. Each CQI value in either of these two tables can be expressed in 4 bits, or a sub-band differential CQI value can be expressed in 2 bits.
Comparing with open-loop MIMO, closed-loop MIMO can utilize channel knowledge to improve SNR and simplify receiver design. The PMI and RI could facilitate the closed-loop MIMO, and hence they may be sent from the receiver to the transmitter. Furthermore, the NR sidelink CSI feedback could be jointly processed with HARQ feedback.
[bookmark: _Hlk534989440]Proposal 9: NR V2X supports sidelink CSI feedback including at least CQI, PMI, RI.
Proposal 10: NR V2X supports the joint transmissions of CSI feedback and HARQ feedback for sidelink unicast and groupcast. 

PSFCH formats and resources
It was agreed in RAN1 #95 [3] that PSFCH is defined and is supported to convey SFCI for sidelink unicast and groupcast. The contents of SFCI could include both HARQ and CSI. The payload size of SFCI could be 1 or 2 bits for HARQ-ACK/NACK, or could be more than 2 bits for CSI. 
Depending on SFCI payload size and PSFCH resource size, multiple PSFCH formats may be defined. We think that some of the NR PUCCH formats could be applied to PSFCH formats. For example, the NR PUCCH format 0 and format 1 could be applied for PSFCH to delivery HARQ-ACK/NACK bits; the NR PUCCH format 2 could be applied for PSFCH to delivery CSI. 
[bookmark: _Hlk534989483]Proposal 11: NR V2X supports to apply some of NR PUCCH formats for PSFCH.
The PSFCH resources may be multiplexed with the PSCCH/PSSCH resources. There are two options of multiplexing: TDM or FDM. 
In the TDM option, the PSFCH resources, which may be 1 or 2 symbols (e.g., like PUCCH format 0 and 2) could occupy the last 1 or 2 symbols of a slot in the same frequency location as the PSCCH/PSSCH resources. The advantage of the TDM option is simplicity and the potential signaling savings on PSFCH resource indication due to the association between PSCCH/PSSCH resource and PSFCH resource. There are several disadvantages on the TDM option:
1. Each PSCCH/PSSCH resource may occupy multiple PRBs, while a PSFCH format for HARQ may only occupy 1 PRB. Hence, the remaining PRBs of the last 1 or 2 symbols may be wasted. 
2. The data transmission for sidelink broadcast does not need to have the corresponding PSFCH. In other words, it is possible that not all PSCCH/PSSCH share a slot with PSFCH. This implies that two different types of PSCCH/PSSCH frame structures might be designed: one occupying a full slot, and the other occupying partial of a slot to share with PSFCH. 
3. If a PSFCH format occupies more than 2 symbols (e.g., like PUCCH format 1), then the PSCCH/PSSCH sharing a slot with the PSFCH could have limited time resources.
In the FDM option, the PSFCH could occupy different frequency resources from the PSCCH/PSSCH resources. The disadvantage of the FDM option is that some dedicated frequency resources are allocated to PSFCH, which may not be fully used due to a limited number of SFCI. The advantage of the FDM option is that a unified frame structure of PSCCH/PSSCH could be used. Furthermore, the FDM option supports the PSFCH format which might occupy multiple (e.g., more than 2) symbols, and provides more flexibilities on the HARQ feedback timing, as the HARQ feedback does not have to be at the end of a slot. Finally, the frequency resources allocated for PSFCH may be used by other potential control information (e.g., pre-emption, resource booking) to achieve high resource usage efficiency. 
[bookmark: _Hlk534989490][bookmark: _Hlk525572301]Proposal 12: RAN1 to study both TDM and FDM multiplexing of PSFCH resources and PSCCH/PSSCH resources.
In NR V2X sidelink groupcast, the HARQ feedback from multiple receivers may share a common feedback resource. This not only efficiently utilizes feedback resources, but also reduces feedback delay from multiple receiving UEs. 
[bookmark: _Hlk534989502]Proposal 13: The feedback resource sharing for NR V2X sidelink groupcast should be studied. 
If a resource is needed for a receiver to send feedback information, this feedback resource may be reserved by a transmitter. This approach has lower latency and complexity than to have the receiver obtain a resource (e.g., via gNB or sensing) for its feedback. If the transmitter is a mode 1 UE with configured grant resource allocation, then the configured grant configuration may be extended to include a feedback resource. If the transmitter is a mode 2 UE, its resource selection procedure may be extended to include a feedback resource. 
The CSI timeline between sidelink CSI RS transmission and its associated CSI feedback may depend on the actual CSI parameters, sidelink channel conditions and data latency requirement, and RS transmission parameters. For example, in high mobility environments, the sidelink channel may vary quickly and the acquired sidelink CSI information at the receiver may then need to be sent to the transmitter in a timely fashion for its accuracy. To reduce the CSI feedback delay and to support a flexible RS to feedback timing, a transmitter may reserve resources for CSI feedback. This reservation information could be delivered to the receiver together with sidelink reference signal transmissions. 
[bookmark: _Hlk534989508]Proposal 14: The mechanism of transmitter UE reserving feedback resources should be considered in NR sidelink.

Power control
Broadcast transmission is assumed in LTE V2X sidelink and only open-loop power control based on downlink pathloss is supported. Unlike sidelink broadcast, it is feasible to measure the sidelink pathloss for unicast or groupcast due to the limited number of receiver UEs. The accurate sidelink pathloss estimation between transmitter UE and receiver UEs may be beneficial for reliable transmission and interference reduction in NR V2X sidelink unicast or groupcast. It may also be beneficial for power saving for pedestrian UE. Therefore, open-loop power control based on sidelink pathloss between the transmitter UE and receiver UEs for unicast and groupcast should be studied for NR V2X sidelink unicast and groupcast. 
[bookmark: _Hlk534989513]Proposal 15: Open-loop power control based on sidelink pathloss should be studied for NR V2X unicast and groupcast.
Closed-loop power control is not used in broadcast sidelink, since feedback is not supported. Furthermore, since the number of links between source UE and destination UEs is large in sidelink broadcast, it is problematic to support closed-loop power control. For NR V2X sidelink unicast and groupcast, it is desirable to study accurate and efficient closed-loop power control mechanism to support more reliable unicast and groupcast transmissions in NR V2X. As required by SA [7], the transmitting UE should be able to control the communication range of the V2X message sent in sidelink, based on the characteristic of the messages. Accurate and efficient power control schemes are desirable to control the transmitting power of the message when it differs from one to another sidelink destination. It is beneficial from a privacy and security perspective, and is also favorable, to reduce the interference and improve the energy efficiency in NR V2X. 
[bookmark: _Hlk534989519]Proposal 16: Closed-loop power control for NR V2X should be studied for reliable transmission and interference reduction.

[bookmark: _Hlk534383374]Resource pool multiplexing for unicast, groupcast and broadcast
A UE may be involved in sidelink unicast, groupcast and broadcast simultaneously. For example, a platooning member UE is in a groupcast session; it may also be in a unicast session by communicating with a neighbour vehicle UE on the next lane; and it may also be in a broadcast session by receiving CAM from other UEs. To facilitate the UE’s operation, it is beneficial to have a common resource pool for unicast, groupcast and broadcast. If separate resource pools are used for sidelink unicast, groupcast and broadcast, then the UE may have to dynamically switch among these resource pools. The sensing and monitoring of multiple resource pools could complicate the UE operations.   
[bookmark: _Hlk534989563]Proposal 17: RAN1 V2X supports a unified resource pool design for sidelink unicast, groupcast and broadcast. 

[bookmark: _Hlk534383403]Beam management
It was agreed that sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) should be considered for NR V2X SI. The propagation characteristics of mmW bands (e.g., FR2) require the use of beams for V2X sidelink to enable reliable data transmission and reception for advanced NR V2X use cases. Some of the NR V2X use cases have reliability requirements up to 99.999%. To achieve the high reliability for NR V2X, beam-based directional transmission/reception will be needed for sidelink unicast, groupcast and broadcast. 
In NR, beamforming is used in uplink and downlink to compensate for the larger path loss in high frequency bands. The beam-based framework, including beam management and beam failure recovery procedures, was introduced in NR Rel-15. Similar to the Rel-15 NR, the sidelink protocol design should follow a unified or common beam-based framework for FR1 and FR2. The existing beam-based framework for NR could be a starting point for the NR sidelink beam-based framework. However, NR sidelink beam-based framework should take into account NR sidelink frame structure and special procedures such as sensing and resource selection procedures.
[bookmark: _Hlk534989573]Proposal 18: The NR sidelink should support a beam-based unified design framework for FR1 and FR2.
Like NR uplink and downlink beam-based framework, NR sidelink beam-based framework needs physical layer functionalities for low latency operations. Since V2X sidelink channel conditions may vary fast due to high mobility vehicles, it is essential to include physical layer functionalities for NR sidelink beam-based framework to fit fast-changing physical channels. The beam-based framework is not only applicable to unicast or groupcast sidelink, but also applicable to broadcast sidelink. 
Since LTE V2X only supports broadcast sidelink and has no physical layer functionality built in for unicast and groupcast sidelink, it is important to introduce physical layer functionalities for NR V2X unicast, groupcast and broadcast sidelink transmissions to meet the low latency requirements for advanced NR V2X use cases. 
[bookmark: _Hlk534989580]Proposal 19: The NR should support beam-based PHY layer functionalities to enable unicast, groupcast and broadcast transmissions. 
In order to support various NR V2X applications and traffic, it is desired to design efficient V2X sidelink beam management protocol and procedures to reduce the overhead and latency. For example, efficient beam training and beam selection are desirable to reduce the overhead and latency for various NR V2X use cases (e.g., vehicles platooning, extended sensors, advanced driving and remote driving) and traffic types (e.g., unicast, groupcast and broadcast). Also, it is desirable to design efficient beam tracking, beam measurement and reporting to maintain the beam pair link between transmitter UE and receiver UE in the scenarios of frequent beam quality change due to high vehicle speed and/or vehicle blockage. Therefore, we propose NR V2X should study efficient beam management procedures with low overhead and latency.
[bookmark: _Hlk534989603]Proposal 20: The NR V2X should study efficient beam management procedures with low overhead and latency.

Conclusion
In this contribution, we examine NR V2X sidelink physical layer procedures. Our proposals are as follows:
Proposal 1: To facilitate HARQ combining in sidelink unicast and groupcast, include at least HARQ process number, NDI and RV in SCI.
Proposal 2: RAN1 to study enabling and disabling HARQ feedback for NR V2X sidelink unicast and groupcast by dynamic indication.
Proposal 3: Both options of HARQ schemes (i.e., HARQ-NACK and HARQ-ACK/NACK) should be considered for sidelink groupcast. An additional criterion in deciding HARQ-ACK/NACK transmission should be introduced.
Proposal 4: NR V2X sidelink should support flexible HARQ feedback timing.
Proposal 5: RAN1 to support that in mode 1, transmitter UE sends information to gNB to trigger scheduling retransmission resources. The information includes at least NACK, FFS on other information. In case only NACK is reported by UE, then it could be sent over PUCCH whose resource is associated with sidelink unicast.
Proposal 6: The benefits of retransmissions without HARQ feedback in NR V2X sidelink should be studied.
Proposal 7: For NR V2X sidelink unicast and groupcast, consider conveying the destination ID via CRC scrambling. 
Proposal 8: For NR V2X sidelink unicast and groupcast, support to include source ID in SCI.
Proposal 9: NR V2X supports sidelink CSI feedback including at least CQI, PMI, RI.
Proposal 10: NR V2X supports the joint transmissions of CSI feedback and HARQ feedback for sidelink unicast and groupcast. 
Proposal 11: NR V2X supports to apply some of NR PUCCH formats for PSFCH.
Proposal 12: RAN1 to study both TDM and FDM multiplexing of PSFCH resources and PSCCH/PSSCH resources.
Proposal 13: The feedback resource sharing for NR V2X sidelink groupcast should be studied. 
Proposal 14: The mechanism of transmitter UE reserving feedback resources should be considered in NR sidelink.
Proposal 15: Open-loop power control based on sidelink pathloss should be studied for NR V2X unicast and groupcast.
Proposal 16: Closed-loop power control for NR V2X should be studied for reliable transmission and interference reduction.
Proposal 17: RAN1 V2X supports a unified resource pool design for sidelink unicast, groupcast and broadcast.
Proposal 18: The NR sidelink should support a beam-based unified design framework for FR1 and FR2.
Proposal 19: The NR should support beam-based PHY layer functionalities to enable unicast, groupcast and broadcast transmissions. 
Proposal 20: The NR V2X should study efficient beam management procedures with low overhead and latency.
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