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1. Introduction
From RAN1#94 meeting to RAN1#AH1901, a lot of agreements on Uu-based sidelink (SL) resource allocation/configuration for NR V2X were made [1]-[4]. However, further discussions are necessary to conclude NR-V2X SI. In this contribution, we share our views on NR Uu-based NR SL resource allocation/configuration, where NR SL mode 1 is focused.

2. Discussions
· HARQ feedback for SL groupcast transmission on mode 1
	Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption


At the last meeting, the above working assumption was reached for HARQ-ACK feedback on SL groupcast transmission. However, whether the above is applied to the case of feedback on PUCCH to gNB or not is unclear. Option 1 is not supported in NR Rel-15 and spec. impact of NR-Uu seems quite large. Such huge effort should be avoided due to time limitation; hence the working assumption should be applied only to HARQ-ACK feedback on PSFCH. Therefore, the following proposal is presented.
Proposal 1:
· When HARQ-ACK feedback is enabled for SL groupcast transmission, and HARQ-ACK corresponding to SL groupcast is reported on PUCCH to gNB, ACK or NACK is transmitted on unicast PUCCH.

· DCI contents to schedule SL
PUCCH/PSFCH resource indication for HARQ feedback on mode 1
As discussed in [5], the following two types of HARQ-ACK feedback signaling flow should be supported for mode 1.
- Type 1: RX UE feedbacks HARQ-ACK to gNB on PUCCH,
- Type 2: RX UE feedbacks HARQ-ACK to TX UE on PSFCH, and TX UE relays the HARQ-ACK to gNB.
Then, how to indicate feedback channel of HARQ-ACK (including which type of HARQ-ACK feedback signaling flow is used) needs to be studied. The following options can be considered:
- Option 1: Dedicated DCI which indicates feedback channel is transmitted to RX UE
- Option 2: DCI which schedules PSCCH/PSSCH is transmitted to Tx UE and corresponding SCI indicates feedback channel
Option 1 can achieve less SCI overhead that option 2 while UE cannot report HARQ-ACK if the dedicated DCI fails to be detected. Such unreportable case does not occur in option 2. Therefore, it seems to be feasible to support option 2. Note that comprehensive solution for HARQ-ACK feedback, CSI reporting, etc. is better.
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(a) option 1 (left: type 1, right: type 2)
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(b) option 2 (left: type 1, right: type 2)
Fig. 1:	Indication option of HARQ-ACK feedback channel.
Observation 1:
· To indicate feedback channel of HARQ-ACK, it seems that the following is feasible solution:
· DCI which schedules PSCCH/PSSCH and corresponding SCI indicate feedback channel.

CSI report trigger for CSI reporting on mode 1
As discussed in [5], two types of report flow as HARQ-ACK feedback case should be supported for SL CSI reporting. Furthermore, aperiodic CSI (A-CSI) reporting is beneficial for aperiodic data transmission and HARQ operation (retransmission). Then, how to trigger A-CSI reporting by gNB needs to be studied for each report flow type.
As with HARQ-ACK feedback, the following alternative can be considered:
- Alt. 1: DCI to request SL CSI reporting is transmitted to RS-RX UE
- Alt. 2: DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request
Unlike HARQ-ACK feedback case, both Alt. 1 and Alt. 2 seem to be beneficial. For CSI report based on periodic RS, RS-TX UE does not need to know the CSI request for the purpose of RS transmission. Alt.1 is more suitable for this case. On the other hand, for CSI report based on aperiodic RS, RS-TX UE needs to know the CSI request to transmit aperiodic RS. Alt. 2 realizes CSI report based on aperiodic RS without any additional indication. As abovementioned, comprehensive solution for HARQ-ACK feedback, CSI reporting, etc. seems to be better; therefore, Alt. 2 should be supported as CSI request mechanism. Note that in Alt. 2, both periodic/aperiodic RS can be used for CSI report.
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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. 2:	Indication option of HARQ-ACK feedback channel.
Observation 2:
· To request sidelink CSI report, it seems that the following are feasible solutions:
· DCI to request SL CSI reporting is transmitted to RS-RX UE.
· DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request.
Proposal 2:
· For comprehensive mechanism between HARQ-ACK feedback and CSI report, the following are supported:
· DCI scheduling PSCCH/PSSCH and corresponding SCI indicate HARQ-ACK feedback channel.
· DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request.

· Scheduling request for mode 1
For resource allocation mode 1 on NR V2X, gNB can schedule SL channel dynamically. It means that each UE needs to request SL channel scheduling to gNB. 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 spec., so it is necessary to ask RAN2.
Proposal 3:
· For resource allocation mode 1, when UE needs SL resource to transmit data to other UE(s), UE transmits SR to gNB. SR for SL is distinguished with SR for Uu.

· Sidelink pre-emption for mode 1
[bookmark: _GoBack]In companion contribution [6], SL pre-emption mechanism is discussed to address URLLC traffic and eMBB traffic multiplexing in NR SL. When the SL pre-emption is enabled for mode 1, DL signaling, e.g., DCI, to inform associated UEs which perform URLLC traffic and/or eMBB traffic transmission needs to be supported. Therefore, following proposal is made. 
Proposal 4: 
· Support DCI to indicate SL pre-emption operation to associated UE(s) which performs URLLC and eMBB transmission multiplexing in overlapped SL resource.

3. Conclusion
In this contribution, we discussed Uu-based SL resource allocation/configuration for NR V2X. Proposals are summarized as following: 
Observation 1:
· To indicate feedback channel of HARQ-ACK, it seems that the following is feasible solution:
· DCI which schedules PSCCH/PSSCH and corresponding SCI indicate feedback channel.
Observation 2:
· To request sidelink CSI report, it seems that the following are feasible solutions:
· DCI to request SL CSI reporting is transmitted to RS-RX UE.
· DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request.
Proposal 1:
· When HARQ-ACK feedback is enabled for SL groupcast transmission, and HARQ-ACK corresponding to SL groupcast is reported on PUCCH to gNB, ACK or NACK is transmitted on unicast PUCCH.
Proposal 2:
· For comprehensive mechanism between HARQ-ACK feedback and CSI report, the following are supported:
· DCI scheduling PSCCH/PSSCH and corresponding SCI indicate HARQ-ACK feedback channel.
· DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request.
Proposal 3:
· For resource allocation mode 1, when UE needs SL resource to transmit data to other UE(s), UE transmits SR to gNB. SR for SL is distinguished with SR for Uu.
Proposal 4: 
· Support DCI to indicate SL pre-emption operation to associated UE(s) which performs URLLC and eMBB transmission multiplexing in overlapped SL resource.

References
[1] 3GPP RAN1#94 meeting,	chairman’s notes
[2] 3GPP RAN1#94bis meeting,	chairman’s notes
[3] 3GPP RAN1#95 meeting,	chairman’s notes
[4] 3GPP RAN1#AH1901 meeting	chairman’s note
[5] R1-1902799	Sidelink physical layer procedure for NR V2X	NTT DOCOMO
[6] R1-1902801	Sidelink resource allocation mechanism for NR V2X	NTT DOCOMO

- 4/5 -
image3.emf
2. Data w/ 

PUCCH indication

TX

RX


image4.emf
3. ACK/NACK

TX

RX

2. Data w/ 

PSFCH indication


image5.emf
1. RS


image6.emf
2. CSI report

1. RS


image7.emf
1. RS w/ CSI request


image8.emf
2. CSI report

1. RS w/ CSI request


image1.emf
2. Data

TX

RX


image2.emf
2. Data

3. ACK/NACK

TX

RX


