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1. Introduction
The following agreements were made on NR V2X in the RAN1 #94bis meeting [1]:
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:
· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). 
· Reports of Uu V2X traffic-related information (at least for periodic traffic)

Agreements:
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1

Agreements:
· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 

Based on these agreements, we discuss design considerations for enhancements of NR Uu to control NR sidelink. 

2. Discussion
In NR V2X, high reliability and low latency are essential for safety requirement especially for high  
degree of automation vehicles in the advanced V2X use cases. 
In LTE mode 3, the eNB sends the scheduling DCI to a Tx UE for a sidelink transmission. Then the Tx UE indicates the scheduled sidelink transmission to Rx UE through SCI. The Rx UE keeps on monitoring and then decodes the received SCI for the resources used for the sidelink transmission. 
For NR sidelink mode 1, LTE sidelink mode 3 scheduling scheme as shown in Figure 1(a) may be adapted. However, in this case, the Rx UE may not be able to receive the data if it misses the SCI sent by the Tx UE or if it fails decoding the SCI successfully. 
For NR sidelink mode 1, the gNB may send the scheduling of the sidelink transmission to both Tx UE and Rx UE as shown in Figure 1(b). In this case, the reliability of the sidelink reception scheduling conveyed to the Rx UE can be improved since the gNB has full control of Uu interface. However, the cost of this scheme is that the signaling for sidelink scheduling on the Uu interface is doubled comparing with LTE sidelink mode3 scheduling scheme. 
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Figure 1 Schemes for a gNB to schedule a transmission on the sidelink

Proposal 1: NR V2X should study scheduling both Tx UE and Rx UE for sidelink data transmission and reception.  
In RAN1 #94bis meeting, it has been agreed that sidelink HARQ feedback and HARQ combining are supported for unicast and groupcast for reliability requirement of advanced V2X services. 
In NR sidelink mode 1, the gNB may schedule the resources used for the initial transmission and retransmission on the sidelink. as shown in Figure 2. One advantage of this scheme is reduced latency for retransmission since no extra control signaling between the gNB and V2X UE for retransmission. However, one disadvantage of this scheme is the potential risk of wasting resource. Since the pre-scheduled resources will be wasted if the Rx UE successfully receives the data and no retransmission is needed.    
 

Figure 2 Pre-scheduled resources for retransmission on the sidelink

Proposal 2: NR V2X should study gNB pre-scheduling resources for retransmission on the sidelink.
To improve resource utilization, a gNB may determine and schedule the retransmission based on the received HARQ feedback on the Uu interface with 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 3(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 3(b). 
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, which is greater than option 1. 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 uses more resources and introduces more latency to the system.
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Figure 3 gNB schedules the resources for retransmission on the sidelink based on the feedback on Uu interface

Proposal 3: NR V2X should study gNB scheduling retransmission on sidelink based on the feedback on the Uu interface.

3. Conclusion
In this contribution, we discussed the design considerations on enhancements of NR Uu to control NR sidelink, and we propose the follows.
Proposal 1: NR V2X should study scheduling both Tx UE and Rx UE for sidelink data transmission and reception.  
Proposal 2: NR V2X should study gNB pre-scheduling resources for retransmission on the sidelink.
Proposal 3: NR V2X should study gNB scheduling retransmission on sidelink based on the feedback on the Uu interface.
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