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At the RAN#83 meeting, Rel-16 NR V2X WID [1] was approved, and mode 1 resource selection is included in the WI scope as following. 
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


In this contribution, discussion on NR sidelink mode 1 will be made and our preference will be given.
Discussion 
Scheduling grant 
	#95 Agreement:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· FFS whether type-1 and/or type-2 
#AH_1901 Agreement:
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL 
#AH_1901 Agreement:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1


During NR Rel-16 V2X SI phase, it was agreed that dynamic scheduling, NR configured grant type 1 and type 2 are supported for NR SL mode 1. For configured grant type 1 and type 2, multiple configured grant configurations per UE can be considered in order to cope with different traffic/service types, therefore, following proposal is made,
Proposal 1: Support multiple configured grants based operation for NR SL mode 1.
Discussion about multiple configured grants based operation was observed in Rel-16 URLLC SI phase and will be specified in Rel-16 URLLC WI phase as well. Since the motivation/scenario to support multiple configured grants is common regardless of Uu/SL transmission, to avoid overlapped discussion, multiple configured grant configuration and (de)activation for Uu transmission can be assumed to be treated in Rel-16 URLLC WI, while SL multiple configured grants based operation can reuse similar mechanism as that in Uu interface. 
Observation 1: Multiple configured grant(s) configuration and (de)activation, were/will be discussed in URLLC session for Uu interface, and similar mechanism can be reused for SL multiple configured grant(s) based operation.
Regarding LTE Uu to schedule NR SL transmission, it was agreed that type 1 configured grant will be used, where RRC signalling will be impacted. Therefore, it is proposed that LTE Uu to schedule NR sidelink mode 1 can be treated in RAN2.
Proposal 2: Specification impact of LTE Uu to scheduling NR sidelink is up to RAN2 discussion.
Scheduling request 
For NR SL mode 1, gNB can schedule SL channel dynamically. It means that each UE needs to request SL resource for SL transmission. To align with NR Uu, scheduling request (SR) can be used for this purpose. However, in Rel-15 NR Uu, SR configuration cannot distinguish whether the SR is for SL resource request or Uu resource request. Therefore, new mechanism, to support both dynamic Uu scheduling and dynamic SL scheduling at the same time, should be added to NR Uu, e.g., new RRC parameter is introduced to SR configuration, and the parameter represents either Uu or SL. It is noted that such SR mechanism is related to RAN2 discussion.
Proposal 3: SR configuration for SL and UL should be distinguished, and the detail is up to RAN2 discussion.
HARQ ACK/NACK report 
	[bookmark: _Toc3237548]5.1.2.2.2	HARQ procedure details for Mode 1 resource allocation
· The time between PSSCH and sending HARQ feedback on PSFCH is (pre-)configured. For unicast and groupcast, if retransmission is needed on the SL, this can be indicated to the gNB by an in-coverage UE using PUCCH. It is supported that the transmitter UE sends the indication to its serving gNB in a form such as SR/BSR, but not in the form of HARQ ACK/NACK.
· The study considered an additional option of the receiver UE sending the indication to its serving gNB, as HARQ ACK/NACK, and assuming no inter-BS communication.



According to TR38.885, it was agreed that an indication can be sent to gNB to indicate whether TB retransmission needs to be performed or not. If TX UE send the indication, it can be in the form of SR/BSR, we believe that when TX UE requests SL resource(s) from gNB, the same signaling/procedure can be adopted regardless the requested resource(s) is for initial TB transmission or TB retransmission.
Proposal 4: A common SR/BSR procedure should be used, when TX UE request resource(s) for either initial TB transmission or TB retransmission.
Another option is that RX UE can send indication, e.g., in the form of HARQ feedback. We believe this is also beneficial, since the latency and signaling overhead to use RX UE to send the indication is smaller compared to indication sent by TX UE. Therefore, the following proposal is made,
Proposal 5: RAN1 further discuss to enable RX UE to feedback HARQ ACK/NACK to gNB.
CSI report 
	· Sidelink physical layer procedures as per the study outcome
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.


SL CSI acquisition for unicast transmission is included in Rel-16 V2X WID, CSI acquisition is beneficial at least for power control and MIMO procedure for SL. In NR SL mode 1, CSI report from UE to gNB is needed to assist gNB to control SL procedure(s). Generally, two types of CSI report procedures can be considered as following. 
- Alt. 1: DCI transmitting to RX UE to request SL CSI reporting 
- Alt. 2: DCI transmitting to TX UE to request SL CSI reporting 
Both Alt. 1 and Alt. 2 seem to be beneficial. Alt.1 is suitable for CSI report based on periodic CSI-RS, TX UE does not need to know the CSI request for the purpose of RS transmission. While, Alt. 2 is more suitable for CSI report based on aperiodic CSI-RS transmission, where TX UE needs to know the CSI request to transmit aperiodic CSI-RS, but it should be noted that both periodic/aperiodic CSI-RS can be used in Alt. 2.
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(a) Alt. 1 (left: type 1, right: type 2)
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(b) Alt. 2 (left: type 1, right: type 2)
Fig. 1:	Signaling flow of CSI reporting for mode 1
Observation 2: To request sidelink CSI report, it seems that the following are feasible solutions:
· DCI transmitting to RX UE to request SL CSI reporting. 
· DCI transmitting to TX UE to request SL CSI reporting, and TX UE further forwards the CSI request to RX UE.
Sidelink pre-emption
In NR system, pre-emption of eMBB traffic is supported, when there is no transmission resource for URLLC traffic. For flexible resource allocation, scheduling information arrived in slot n can be used for data transmission in slot n+k. For URLLC service, a packet needs to be transmitted right after packet arrival to meet URLLC service latency requirement. In NR system, resource for eMBB transmission can be scheduled before URLLC packet arrival. As a result, there is case that resource potentially for URLLC transmission can be blocked by eMBB transmission. In order to guarantee successful transmission of URLLC traffic, preemption of resource scheduled for eMBB transmission should be supported for DL transmission as shown in Fig. 9. 
[image: ]Figure 2: DL eMBB pre-emption
In NR V2X, some URLLC service(s) requires 3ms end-to-end latency requirement, e.g., for emergency trajectory alignment, while some other eMBB traffic requires tens of millisecond end-to-end latency. In NR V2X, similar situation and requirement to pre-empt resource of eMBB transmission in SL will occur. Therefore, we propose to study URLLC and eMBB traffic multiplexing with resource pre-emption mechanism for SL transmission. 
For the pre-emption signaling transmission, we think gNB can send DCI to inform TX UE about the pre-emption operation, and TX UE forwards the pre-emption information to its proximity-UE(s) including RX UE(s) via SCI. besides the signaling aspect. UE behavior when receiving the pre-emption should be specified, and the details can be discussed after confirming the framework for SL pre-emption operation.
Proposal 6: Support resource preemption mechanism in PHY layer to enable low latency packet transmission.

Conclusion
In this contribution, SL resource allocation mode 1 has been discussed. Based on the discussion, the following proposals were made:
Proposal 1: Support multiple configured grants based operation for NR SL mode 1.
Observation 1: Multiple configured grant(s) configuration and (de)activation, were/will be discussed in URLLC session for Uu interface, and similar mechanism can be reused for SL multiple configured grant(s) based operation.
Proposal 2: Specification impact of LTE Uu to scheduling NR sidelink is up to RAN2 discussion.
Proposal 3: SR configuration for SL and UL should be distinguished, and the detail is up to RAN2 discussion.
Proposal 4: A common SR/BSR procedure should be used, when TX UE request resource(s) for either initial TB transmission or TB retransmission.
Proposal 5: RAN1 further discuss to enable RX UE to feedback HARQ ACK/NACK to gNB.
Observation 2: To request sidelink CSI report, it seems that the following are feasible solutions:
· DCI transmitting to RX UE to request SL CSI reporting. 
· DCI transmitting to TX UE to request SL CSI reporting, and TX UE further forwards the CSI request to RX UE.
Proposal 6: Support resource preemption mechanism in PHY layer to enable low latency packet transmission.
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