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1. Introduction
In RAN1 #94bis meeting, an agreement is reached for HARQ feedback for unicast/groupcast.
	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:

· Sidelink feedback control information (SFCI) is defined.

· SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.

· FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.

· FFS how to include other feedback information (if supported) in SFCI.

· FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel




In RAN1 #95 meeting, a new channel has been agreed to carry sidelink HARQ-ACK feedback.
	Agreements:

· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.




In [3], some options are summarized for determining time/frequency resource of PSFCH and sidelink power control.

	· Proposal: Further study the following options regarding how to determine the resource of a PSFCH

· For time resource,

· Option 1-1: Time gap between PSSCH and the associated PSFCH is (pre)configured or fixed

· Option 1-2: Time gap between PSSCH and the associated PSFCH is signalled via SCI

· For frequency resource,

· Option 2-1: Frequency resource of PSFCH is determined by the resource used for the associated PSSCH

· Option 2-2: Frequency resource of PSFCH is signalled via SCI
· Option 2-3: Frequency resource of PSFCH is selected by receiver of the associated PSSCH
· Issue 5-1: Whether/how to enhance SL power control? In detail, company’s view and its rationale are as follows:

· SL pathloss based open-loop power control

· Supported by [26][23][9][16][8][2][12]

· Rationale:

· Limitation of interference injection to non-intended receiver UEs

· Saving of power consumption which may be important for certain UE types (e.g. pedestrian UE)

· Comments from [6]

· Further consider open-loop power control techniques taking into account the impact on channel access procedures (e.g., in case of large-scale channel access with resource reservation, the measurements may be performed assuming one transmission power of UEs while during transmission and/or small scale channel access. If the transmission power of some UEs may change, it may destruct the channel sensing decisions made with another transmission power assumption)

· Closed-loop power control

· Supported by [1][23][8][2]

· Rationale:

· To perform the fine tuning of transmission power dynamically considering e.g., sidelink channel quality between transmitter UE and receiver UE


In this contribution, we discuss about time/frequency resource determination for PSFCH and sidelink power control.
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. How to determine time/frequency resource of PSFCH is still discussed. In [3], two directions are summarized: one is flexible time/frequency relationship between PSSCH and the associated PSFCH, and the other one is fixed or (pre)configured time/frequency relationship between PSSCH and the associated PSFCH. The flexible time relationship could assign different time gaps based on different latency requirements and different UE capabilities. However, it may induce some concerns, especially for mode 2(a) and 2(c). Firstly, it needs some additional design on determining PSFCH resource, such as additional sensing and determination procedure for PSFCH resources and/or PSFCH pattern design. Secondly, given different time gap requirement, the resource occupied situation may not be equivalent for PSCCH/PSSCH and PSFCH. A transmitter UE may not be ensured to acquire PSCCH/PSSCH and suitable PSFCH resource simultaneously. Third, it is not clear whether PSFCH can carry utilization/occupation information for other UEs to perform sensing and resource selection. Thus, fixed or (pre)configured time/frequency relationship shall be supported for PSFCH resource determination, at least for HARQ-ACK feedback in mode 2(a) and 2(c). To satisfy different latency requirements and different UE capabilities, one possible way is to configure time/frequency relationship per pool. Different latency requirement can be easily handled in different pools. 
Proposal 1: At least for HARQ-ACK feedback in mode 2(a) and 2(c), fixed or (pre)configured time/frequency relationship shall be supported for PSFCH resource determination.
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 2: Both sidelink pathloss based open-loop power control and closed-loop power control are 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 3: 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: At least for HARQ-ACK feedback in mode 2(a) and 2(c), fixed or (pre)configured time/frequency relationship shall be supported for PSFCH resource determination.
Proposal 2: Both sidelink pathloss based open-loop power control and closed-loop power control are 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 3: 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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