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1. Introduction
In RAN1 #AH1901 meeting, some options are summarized for determining time/frequency resource of PSFCH, indication for retransmission, and sidelink power control.

	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

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:

· 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


In this contribution, we discuss about time/frequency resource determination for PSFCH, indication for retransmission, and sidelink power control.
(Note: This document is a revision of R1-1901014.)
2. Discussion
It is agreed that NR V2X supports unicast and groupcast sidelink transmission. Some sidelink enhancements for unicast and/or groupcast are considered, such as HARQ feedback, CSI acquisition, sidelink power control, Link adaptation, and Multi-antenna transmission scheme.
HARQ-ACK
In RAN1 #95 meeting, it is agreed that a dedicated channel (e.g., PSFCH) is designed to transmit HARQ-ACK feedback for sidelink data transmission. In RAN1 #AH1901 meeting, to avoid possible issues and design complexity on PSFCH, it is agreed that time gap between PSSCH and the associated PSFCH containing HARQ feedback is not signalled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported). It means that time gap between PSSCH and PSFCH is fixed or (pre)configured at least for modes 2(a)(c)(d), and FFS for mode 1. To satisfy different latency requirements and different UE capabilities, it is possible to configure the time gap per sidelink pool. Different latency requirement can be easily handled in different sidelink pools.
Following the motivation and reasons, it is better to assume fixed or (pre)configured frequency relationship between PSSCH and the associated PSFCH. Given the fixed or (pre)configured time/frequency relationship, the PSFCH resource can be determined upon determining PSSCH resource. Thus, PSCCH does not need to indicate the frequency resource of the associated PSFCH. One possible way is to assume the same frequency resources, i.e. the same starting frequency and the same bandwidth, between PSSCH and the associated PSFCH. Another possible way is to assume fixed or (pre)configured bandwidth for PSFCH containing HARQ feedback, and assume the same starting frequency between PSSCH and the associated PSFCH. There may be no need to design additional sensing and determination procedure for PSFCH resources. Accordingly, transmitter UE and receiver UE does not need to perform sensing procedure on PSFCH resources.
Proposal 1: For determining the resource of PSFCH containing HARQ feedback, support that the frequency resource of the associated PSFCH is not signalled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported).

Indication for retransmission
In RAN1 #AH1901 meeting, it is agreed that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission. There are three alternatives to indicate the need for retransmission:

Alt. a) Receiver UE sends an indication with form of HARQ ACK/NAK to gNB. 
Alt. b) Transmitter UE sends an indication with form of HARQ ACK/NAK to gNB.
Alt. c) Transmitter UE sends an indication with form of SR to gNB.
For Alt. a, the motivation of receiver UE sending indication is to reduce latency for indicating the need for retransmission. However, it cannot ensure that the receiver UE is in the same cell coverage with the transmitter UE, such as the receiver UE is in other cell coverage or out of cell coverage. It seems not reasonable to enable/disable service with stringent latency requirement depending on whether the receiver UE is in the same cell coverage with the transmitter UE.  Thus, Alt. a should be considered as enhancement for some scenarios. 
For Alt. b, the PUCCH resource for containing HARQ ACK/NAK can be indicated as designed in NR Rel.15. SL grant from gNB to transmitter UE can indicate the resource of the associated PUCCH. The network can know whether to re-schedule the same sidelink resource to the transmitter UE, based on the received indication.  
For Alt. c, the PUCCH resource for containing SR can be indicated as designed in NR Rel.15. It is possible to design a SL SR configuration for handling this retransmission issue. However, gNB cannot know how to re-schedule sidelink resources, unless gNB receives a MAC CE containing information for sidelink retransmission. The main concern of Alt. c is the latency for gNB to acquire such MAC CE, especially for service with stringent latency requirement. Another way is to design multiple SL SR configurations to associate with different need of retransmission. However, it needs additional design on such association and may induce much SR resources overhead.    
In summary, to have a generic solution, we propose to support at least that transmitter UE sends an indication, with form of HARQ ACK/NAK, to gNB to indicate the need for retransmission.
Proposal 2: In mode 1 for unicast, the transmitter UE sends an indication, with form of HARQ ACK/NAK, to gNB to indicate the need for retransmission.

Moreover, after in-coverage UE sends the indication to gNB to indicate the need for retransmission, it is agreed that the gNB can schedule re-transmission resource. To identify the re-transmission resource, SL grant may require indicating whether the scheduled resource is for new sidelink transmission or for sidelink retransmission.
Proposal 3: SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission.
Sidelink Power Control
As for sidelink power control enhancement, currently there are two options: Sidelink pathloss based open-loop power control and closed-loop power control. In LTE V2X/eV2X sidelink transmission, since sidelink transmission is mainly for broadcast, accurate power control may not be needed. However, for unicast and/or groupcast in NR V2X, receiver UE(s) can be expected as some specific UE(s). Sidelink channel quality and propagation pathloss between transmitter UE and receiver UE(s) can be acquired. With accurate power control, reception reliability of NR V2X transmission can be guaranteed without inducing unnecessary interference to other UEs. Closed-loop power control can further fine tune transmission power dynamically. Accordingly, resource reutilization and reception reliability can be improved. Thus, both sidelink power control enhancements shall be supported for sidelink unicast and groupcast.
Proposal 4: Closed-loop power control is supported for sidelink unicast and groupcast.
For unicast transmission, receiver UE is one paired device. Sidelink pathloss can be estimated by measuring paired UE’ signal. Which signal for sidelink pathloss estimation can be furthered discussed after sidelink reference signals are designed. Moreover, considering that sidelink channel condition is reciprocal and serve(s) may be the same for both paired UEs, both UEs may apply the same TPC command and the same power parameter(s) for deriving sidelink transmit power. How to achieve it may be considered. For instance, both UEs transmit TPC command and power parameter to each other. For another instance, one UE transmits TPC command and power parameter and then applies it for itself.  

For groupcast transmission, receiver UEs are multiple devices within the same sidelink group. Depending on UEs’ location, each transmitter UE may have different required transmit power for groupcast transmission. Since sidelink pathloss estimation may be different from measuring different UEs’ signal, how to acquire proper pathloss may be an issue. For instance, one possible way is to choose maximum sidelink pathloss. Moreover, when a UE moves (relatively) far, the UE may require to deliver TPC command(s) for multiple devices within the sidelink group. How to deliver TPC command(s) for multiple devices requires to be considered. To avoid signal overhead due to multiple sidelink groupcast transmissions, one simple way is that the TPC command is for sidelink group, instead of for a specific UE. Furthermore, TPC command in Uu link is generated by network. In NR V2X, network may not exactly know the reception situation of each V2X UE. Thus, it should be considered to generate TPC command for sidelink by V2X UE itself. How to generate TPC requires further study.

Observation 1: For unicast, both paired UEs may apply the same TPC command and the same power parameter(s) for deriving sidelink transmit power. 
Observation 2: For groupcast, a UE requires to deliver multiple TPC commands for multiple devices within the sidelink group. It may induce signal overhead.
Proposal 5: Design on sidelink closed-loop power control requires to consider TPC signal overhead in groupcast, sidelink channel reciprocity, and TPC generation.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: For determining the resource of PSFCH containing HARQ feedback, support that the frequency resource of the associated PSFCH is not signalled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported).

Proposal 2: In mode 1 for unicast, the transmitter UE sends an indication, with form of HARQ ACK/NAK, to gNB to indicate the need for retransmission.

Proposal 3: SL grant indicates the scheduled resource is for new sidelink transmission or for sidelink retransmission.
Proposal 4: Closed-loop power control is supported for sidelink unicast and groupcast.
Observation 1: For unicast, both paired UEs may apply the same TPC command and the same power parameter(s) for deriving sidelink transmit power. 
Observation 2: For groupcast, a UE requires to deliver multiple TPC commands for multiple devices within the sidelink group. It may induce signal overhead.
Proposal 5: Design on sidelink closed-loop power control requires to consider TPC signal overhead in groupcast, sidelink channel reciprocity, and TPC generation.
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