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[bookmark: _Ref513464071]Introduction
[bookmark: _Hlk528762943]Several agreements on NR V2X sidelink physical layer procedures have been made in past RAN1 meetings [1], [2], [3], [4]. 
In RAN1 Ad-Hoc meeting #1901 [4], the following agreements have been made: 
Agreements:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)
Agreements:
· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 
· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)
· FFS for mode 1
Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption
Agreements:
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS
Agreements:
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback
Agreements:
· SL open-loop power control is supported. 
· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).
· This is at least to mitigate interference to UL reception at gNB.
· Rel-14 LTE sidelink open-loop power control is the baseline.
· gNB should be able to enable/disable this power control.
· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.
· (Pre-)configuration should be able to enable/disable this power control.
· FFS whether this is applicable to groupcast
· FFS whether this requires information signaling in the sidelink.
· Further study its potential impact, e.g., on resource allocation.
· FFS whether closed-loop power control is additionally needed
Agreements:
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast

In this contribution, we discuss the physical layer procedure details related to HARQ schemes, CSI acquisition and link adaptation, PSFCH formats and resources, and power control. Based on the proposal in [5], we also provide our views on resource pool multiplexing of unicast, groupcast and broadcast, as well as beam management.
Discussion
HARQ schemes
It was agreed [2] that for sidelink unicast and groupcast, HARQ feedback and HARQ combining in the physical layer are supported, where the enabling and disabling of sidelink HARQ feedback in unicast and groupcast are supported [3]. It was further agreed in RAN1 Ad-Hoc meeting #1901 [4] that (pre-)configuration indicates whether sidelink HARQ feedback is enabled or disabled in unicast and groupcast. It is open whether sidelink HARQ feedback is always used when (pre-)configuration enables sidelink HARQ feedback. 
In our view, the dynamic disabling of HARQ feedback should be supported even if the sidelink HARQ feedback is enabled by (pre-)configuration. 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. 
Among these reasons, the channel congestion condition and data QoS requirements are dynamically changed. The (pre-)configuration based HARQ enabling or disabling may not match the dynamic conditions. Furthermore, a receiver UE may not experience the same network congestion condition as a transmitter UE, and subsequently, a receiver UE may make a different decision on HARQ feedback from a transmitter UE. Therefore, the dynamic disabling of HARQ feedback for NR V2X sidelink unicast and groupcast should be supported and be aligned between transmitter UE and receiver UE(s), in case the HARQ feedback is enabled via (pre-)configuration.
[bookmark: _Hlk534989389]Proposal 1: RAN1 to support dynamic disabling of HARQ feedback for NR V2X sidelink unicast and groupcast, in case HARQ feedback is enabled by (pre-)configuration.
It was agreed [3] that HARQ-ACK/NACK is generated as sidelink unicast HARQ feedback. For sidelink groupcast HARQ feedback, it was a working assumption [4] to support two optional schemes 1). HARQ-NACK; 2). HARQ-ACK/NACK, under different applicable conditions. 
In Option 1, a receiver UE only sends HARQ-NACK in case of failure decoding and does not send HARQ-ACK 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 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 due to DTX or not decoding the PSCCH associated with the data. This might prevent the usage of the HARQ-NACK scheme for data with high reliability requirements. 
In Option 2, a receiver UE sends HARQ-ACK for successful decoding and sends HARQ-NACK 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 is suitable for the case of small group size, low congested channel condition and high reliable data service. 
Based on the above arguments, we think both options of HARQ schemes for sidelink groupcast can be supported, under separate applicable conditions. 
[bookmark: _Hlk534989395]Proposal 2: Confirm the working assumption of supporting both options of HARQ schemes (i.e., HARQ-NACK and HARQ-ACK/NACK) for sidelink groupcast. The HARQ-ACK/NACK scheme can be used for small group size, low congested channel condition and high reliable data service, while the HARQ-NACK scheme can be used otherwise.
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.
As described above, one main disadvantage of the HARQ-ACK/NACK scheme is the high feedback resource usage. To alleviate the feedback resource usage, some additional criterion in deciding HARQ feedback transmission can be introduced: A receiver UE which already transmitted ACK for a transport block (TB), does not transmit more ACK for the retransmission of the same TB, where the retransmission is for other receiver UEs not receiving this TB before. Besides feedback resource usage alleviation, this criterion could also facilitate a mode-2 receiver UE to have a better channel sensing since the time unit of transmitting a duplicated ACK could be used for channel sensing. 
Consider an example that a transmitter UE groupcast a TB to ten receiver UEs. In the initial transmission, two receiver UEs send NACK while the other eight receiver UEs send ACK. In the retransmission, only the two receiver UEs, which sent NACK before, need to send ACK. The other eight receiver UEs not sending NACK feedback for retransmission, can continue monitoring the channels. 
Proposal 3: An additional criterion in deciding HARQ feedback transmission should be introduced for the HARQ-ACK/NACK scheme in sidelink groupcast.
It was agreed [4] that at least for mode 2 operations, the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH. Still, the sidelink HARQ feedback timing can be flexible. One reason to support flexible HARQ feedback timing is it is beneficial to support various data QoS requirements. For example, the HARQ feedback timing can be shorter for sidelink data with strict latency requirements, and the HARQ feedback timing can be longer for sidelink data with relaxed latency requirements. Note that the data QoS requirements can be contained in SCI (e.g., for resource reselection purpose), and no additional explicit indication about the HARQ feedback timing is needed.
Supporting flexible HARQ feedback timing is also based on the consideration of different UE capabilities on processing of HARQ reporting. Furthermore, a UE may be involved in multiple sidelink unicast sessions. A fixed HARQ feedback timing may lead to infeasible simultaneous HARQ feedbacks from this UE. 
[bookmark: _Hlk534989402]Proposal 4: NR V2X sidelink should support flexible HARQ feedback timing, which can be implicitly indicated.
It was agreed that layer-1 destination ID, layer-1 source ID, HARQ process ID, NDI and RV can be included in SCI. These fields are mainly to support HARQ operations for sidelink unicast and groupcast. Hence, it is unnecessary to include these fields in SCI for sidelink broadcast. For sidelink unicast or groupcast where the HARQ feedback is disabled, there is also no need to include the layer-1 source ID, HARQ process ID, NDI and RV in SCI, while the destination ID can be convoyed via PSCCH so that only targeted UE continues the PSSCH decoding. 
Proposal 5: The layer-1 source ID, HARQ process ID, NDI and RV should not be contained in SCI for sidelink broadcast or sidelink unicast/groupcast where HARQ feedback is disabled.
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. 
Besides PUCCH, PUSCH can also be used to report NACK and assistant information (e.g., sidelink session, sidelink resource) to gNB. 
[bookmark: _Hlk534989411]Proposal 6: RAN1 to support that in mode 1, transmitter UE sends information to gNB to trigger scheduling retransmission resources.
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 7: The benefits of retransmissions without HARQ feedback in NR V2X sidelink should be studied.
The CBG-based HARQ scheme is supported in NR downlink data transmission. A CBG is composed of several CBs from a single TB. In CBG-based HARQ scheme, a UE sends per-CBG HARQ feedback. A gNB knows which subset of CBs are not received by the UE, and simply retransmits the CBs in the failed CBG. This could reduce the retransmission resources usage.
The similar CBG-based HARQ scheme could be applied to NR V2X sidelink. In NR V2X, a transmitter UE may indicate the CBG transmission to a receiver UE. The receiver UE can decode CBs and send per-CBG HARQ feedback. This could save the retransmission resources on sidelink. 
Proposal 8: CBG-based HARQ scheme can be considered at least for NR V2X sidelink unicast. 

CSI acquisition and link adaptation
The support of long-term measurement has been agreed [4]. The long-term measurement could be used to estimate the large-scale parameters of the channel (e.g., RSRP, RSRQ, etc.) as well as the rank information. Those long-term measurements could be used for open-loop power control and transmission scheme adaptation if multiple transmission schemes are supported such as open-loop diversity scheme and closed-loop precoding scheme. 
On the other hand, short-term measurements (e.g., CQI, PMI, CRI) provide current channel condition which could be used to determine MCS, precoder, beam, as well as frequency selective resource allocation. Therefore, to meet the performance and latency requirements, supporting short-term measurements seems to be essential at least for unicast traffic. For the groupcast, the benefit of supporting short-term measurement could be further studied considering large feedback overhead.
Proposal 9: Short-term measurements and feedback including CQI, PMI, and CRI for NR V2X are supported.
Considering that half-duplex is used for sidelink communication, frequent CSI reporting and HARQ feedback may lower the resource utilization and scheduling opportunities. Therefore, it seems to be beneficial to minimize the number of feedback transmission from the receiver UEs. In addition, it is highly likely that a source UE may not know the channel condition when the source UE received HARQ-NACK from the receiver UE especially for initial transmission. In this case, joint transmission of HARQ feedback and CSI feedback using a same channel (e.g., PSFCH) at least for unicast traffic seems beneficial. 
For the groupcast, the joint transmission of CSI and HARQ feedback when both HARQ-ACK/NACK and CSI feedback are used since it will use individual HARQ resources per receiver UE. If HARQ-NACK only is used, CSI feedback should be transmitted in a separate resource from HARQ feedback since a single HARQ resource could be shared by all UEs in the group. However, we can further study if CSI feedback for groupcast provide gain or not.
[bookmark: _Hlk534989440]Proposal 10: NR V2X supports the joint transmissions of CSI feedback and HARQ feedback on PSFCH at least for sidelink unicast. 

PSFCH formats and resources
It was agreed [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 information; the NR PUCCH format 2 could be applied for PSFCH to delivery CSI with payload more than 2 bits.
Comparing with short PSFCH format (e.g., like NR PUCCH format 0), long PSFCH format (e.g., like NR PUCCH format 1) is beneficial for sidelink feedback coverage extension. Also, NR PUCCH format 1 has a higher user multiplexing capability than NR PUCCH format 0, by using orthogonal cover codes. For sidelink groupcast using the HARQ-ACK/NACK feedback scheme, the feedback resource sharing among multiple receiver UEs is important for efficient spectrum utilization and timely HARQ feedback reception. The short PSFCH format may not support the HARQ-ACK/NACK feedback from all receiver UEs on a shared resource. Hence, the long PSFCH format should be supported at least for sidelink groupcast using the HARQ-ACK/NACK feedback scheme.
[bookmark: _Hlk534989483]Proposal 11: NR V2X supports to apply NR PUCCH formats 0, 1 and 2 as the baseline for PSFCH.
[bookmark: _Hlk534989502]Proposal 12: 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 13: The mechanism of transmitter UE reserving feedback resources should be considered in NR sidelink.

Power control
It was agreed [4] that the sidelink open-loop power control is supported, which is based on the Uu link pathloss and/or based on the sidelink pathloss for unicast sidelink. In addition, the support of long-term measurement (i.e., with L3 filtering) of sidelink signal has been agreed [4] for sidelink unicast. Therefore, the L3 filtered RSRP (i.e., pathloss) can be used for open-loop power control to compensate the pathloss, where the RSRP can be based on CSI-RS or SRS from receiver UE or transmitter UE.
Proposal 14: RAN1 supports to use L3 filtered RSRP based on measurement RS for sidelink transmission for open-loop power control. 
The accurate sidelink pathloss estimation between transmitter UE and receiver UEs may be beneficial for reliable transmission and interference reduction in NR V2X sidelink 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 sidelink groupcast should be supported. 
In sidelink groupcast, there is a sidelink between a transmitter UE and each receiver UE. The sidelink pathloss used for open-loop power control can be based on the sidelink between transmitter UE and a configured reference UE, where the configured reference UE can be the one with the largest, the smallest, or the medium sidelink pathloss in the group. The sidelink pathloss used for open-loop power control can also be based on the sidelinks between transmitter UE and multiple receiver UEs, where post-processing of multiple sidelink pathlosses is needed. 
[bookmark: _Hlk534989513]Proposal 15: Open-loop power control based on sidelink pathloss should be supported for NR V2X groupcast.
Closed-loop power control is not used in broadcast sidelink, since feedback is not supported. Furthermore, since the number of links between transmitter UE and receiver 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 common 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. Beam-based directional transmission/reception is beneficial to achieve the high reliability requirements for some NR V2X use cases (e.g., with reliability requirements up to 99.999%). It is observed [8] that even FR2 sidelink can support large coverage without advanced beam management procedure, the beamforming can further improve sidelink performance. 
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: RAN1 to support dynamic disabling of HARQ feedback for NR V2X sidelink unicast and groupcast, in case HARQ feedback is enabled by (pre-)configuration.
Proposal 2: Confirm the working assumption of supporting both options of HARQ schemes (i.e., HARQ-NACK and HARQ-ACK/NACK) for sidelink groupcast. The HARQ-ACK/NACK scheme can be used for small group size, low congested channel condition and high reliable data service, while the HARQ-NACK scheme can be used otherwise.
Proposal 3: An additional criterion in deciding HARQ feedback transmission should be introduced for the HARQ-ACK/NACK scheme in sidelink groupcast.
Proposal 4: NR V2X sidelink should support flexible HARQ feedback timing, which can be implicitly indicated.
Proposal 5: The layer-1 source ID, HARQ process ID, NDI and RV should not be contained in SCI for sidelink broadcast or sidelink unicast/groupcast where HARQ feedback is disabled.
Proposal 6: RAN1 to support that in mode 1, transmitter UE sends information to gNB to trigger scheduling retransmission resources.
Proposal 7: The benefits of retransmissions without HARQ feedback in NR V2X sidelink should be studied.
Proposal 8: CBG-based HARQ scheme can be supported at least for NR V2X sidelink unicast. 
Proposal 9: Short-term measurements and feedback including CQI, PMI, and CRI for NR V2X are supported.
Proposal 10: NR V2X supports the joint transmissions of CSI feedback and HARQ feedback on PSFCH at least for sidelink unicast. 
Proposal 11: NR V2X supports to apply NR PUCCH formats 0, 1 and 2 as the baseline for PSFCH.
Proposal 12: The feedback resource sharing for NR V2X sidelink groupcast should be studied. 
Proposal 13: The mechanism of transmitter UE reserving feedback resources should be considered in NR sidelink.
Proposal 14: RAN1 supports to use L3 filtered RSRP based on measurement RS for sidelink transmission for open-loop power control. 
Proposal 15: Open-loop power control based on sidelink pathloss should be supported for NR V2X 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 common 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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