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1. Introduction
The following agreements were made on sidelink physical layer procedures in the RAN1 Ad Hoc meeting 1901 [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

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

Based on these agreements, we discuss design considerations for HARQ and power control on sidelink. 

2. Discussion
2.1 HARQ Feedback Procedure for Mode-1
In NR V2X mode-1, a gNB may determine and schedule the retransmission based on the received feedback from the V2X UE with the following two options:
In option 1, the HARQ feedback is sent directly from the Rx UE to the gNB on the Uu interface as shown in Figure 1(a). 
In option 2, the HARQ feedback is first sent from the Rx UE to the Tx UE on the sidelink. Then, the Tx UE forwards the feedback information or sends retransmission request to the gNB through the Uu interface as shown in Figure 1(b). 
[image: ]
Figure 1 gNB schedules sidelink retransmission based on UE’s feedback on Uu interface 

Assume the latency to send the HARQ feedback on the sidelink is tSL and the latency to send the HARQ feedback on the Uu interface is tUu. The overall latency for the gNB to receive the feedback for option 1 is tUu; while the overall latency for the gNB to receive the feedback for option 2 is tSL+ tUu. So, the option 1 has a smaller RTT comparing with the option 2. Also, for option 2, it requires the resources on both sidelink and Uu interface for the gNB to get the feedback; while in option 1, it only requires the resources on Uu interface. Therefore, option 2 consumes more resources and introduces more latency to the system.
Proposal 1: Option 1 (i.e. Rx UE sends the feedback to gNB) should be supported for HARQ feedback in NR V2X mode-1.

2.2 Open-loop Transmit Power Control on Sidelink
For a TX UE in network’s coverage, it is supported that the open-loop power control may be based on the pathloss between the TX UE and gNB, which is for mitigating the interference to UL reception at gNB. Similarly, for a TX UE out of network’s coverage, mitigating the interference to other special UEs such as RSU, lead UE, synchronization source UE, scheduling UE, etc., may also be necessary. Thus, the pathloss between a TX UE and other special UEs may also be studied for the open-loop power control.
Proposal 2: pathloss between a TX UE and other special UE(s) may also be studied for the open-loop power control.
For unicast, it is supported that the open-loop power control may also be based on the pathloss between TX UE and RX UE, which ensures the required performance and limits unnecessary interference to other UEs. Likewise, adopting pathloss between TX UE and RX UEs for groupcast open-loop power control may also be beneficial for meeting performance requirements as well as limiting interference and thus improving overall sidelink system performance. However, there are multiple possible pathloss measurements between a TX UE and multiple RX UEs within a group and how to select the pathloss may be depend on different QoS requirement. For example, the pathloss selection may be based on the minimum service range. Another example, the pathloss selection may be based on the worst pathloss measurement for guaranteed performance within a group. 
Proposal 3: pathloss between TX UE and RX UE(s) may be supported for groupcast open-loop power control. How to select the pathloss needs to be studied.
V2X network topology changes dynamically due to different speed and directions, therefore both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation, for example between TX UE and gNB, may be considered for open-loop transmit power control. 
Proposal 4: both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation may be considered for open-loop transmit power control.
To support pathloss measurement, different signals may be considered, such as PSS/SSS or CSI-RS from gNB if TX UE is under network coverage, or sidelink S-PSS/S-SSS or sidelink CSI-RS from RX UE or other UEs if available.
Proposal 5: reference signal(s) for pathloss measurement needs to be studied.

3. Conclusion
In this contribution, we discussed the design considerations for mode 1 HARQ and open-loop transmit power control, and we propose the follows.
Proposal 1: Option 1 (i.e. Rx UE sends the feedback to gNB) should be supported for HARQ feedback in NR V2X mode-1.
Proposal 2: pathloss between a TX UE and other special UEs may also be studied for the open-loop power control.
Proposal 3: pathloss between TX UE and RX UE(s) may be supported for groupcast open-loop power control. How to select the pathloss needs to be studied.
Proposal 4: both pathloss compensation between TX UE and RX UE on sidelink and pathloss based interference mitigation may be considered for open-loop transmit power control.
Proposal 5: reference signal(s) for pathloss measurement needs to be studied.
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