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1. Introduction
From RAN1#94 meeting to RAN1#95, a lot of agreements on Uu-based sidelink (SL) resource allocation/configuration for NR V2X were made [1]-[3] and further studies and discussions are necessary. In this contribution, we share our views on Uu-based SL resource allocation/configuration for NR V2X.

2. Discussions
2.1. NR Uu-based NR sidelink
· Resource pool configuration
According to NR V2X SID, both unlicensed band and licensed band, e.g., cellular band, are studied to support NR V2X services. Therefore, at least unlicensed band and NR Uu licensed band(s) need to be considered in terms of SL resource configuration. Especially for NR Uu licensed band(s), SL resource configuration method need to be studied carefully taking care of interference between Uu and SL communications. 
In LTE V2X, SL resource pool is configured semi-statically to cope with slow ITS traffic load variation. LTE SL resource pool is configured with frequency and time domain indication, and can be configured on LTE spectrum by overriding UL resource. For NR semi-static resource pool configuration, this principle can be reused. When SL resource is configured on NR licensed band, SL resource to override ‘UL’ and/or ‘F’ symbol can be considered. In NR semi-static TDD-UL-DL configuration, ‘UL’ and ‘F’ are configured per TDD-UL-DL configuration period. Thus, SL resource can be configured per TDD-UL-DL configuration period.
Proposal 1:
· Support semi-static SL resource configuration in NR V2X. 
· If configured on NR licensed band, time domain SL resource configuration granularity is TDD-UL-DL configuration period.
Besides, data traffic load in NR V2X may varies fast considering lots of event-triggered traffic. Event-triggered traffic with high data rate requirement is typical traffic as mentioned in TR 22.886 [4], e.g., for emergency trajectory alignment use case. For such event-triggered traffic, instant SL resource configuration is beneficial. For example, in case that high data traffic density is incurred by certain triggered event, UE needs to report the situation to base station and requests more SL resource for SL transmission, e.g., SL resources on licensed band. Therefore, we propose to support such on-demand SL resource configuration. 
Proposal 2:
· Support on-demand SL resource configuration in NR V2X.
Moreover, NR supports dynamic TDD configuration for DL and UL. if SL resource is configured on NR Uu licensed band, it needs to be studied whether to support dynamic SL resource configuration to accommodate Uu and SL resource in the same band.
Proposal 3:
· Study whether to support dynamic SL resource configuration, if SL resource is configured on NR licensed band.

· Configured grant for mode 1
	Agreements:
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 



At the RAN1 #95 meeting, the above agreements were reached [3], but supported type(s) of configured grant is not determined yet. NR Uu supports the following two types of configured grant:
- Type 1: RRC configures periodic grant-free resource,
- Type 2: RRC configures periodic grant-free resource and DCI activates/deactivates the grant-free resource with resource allocation indication/update (time-domain resource, frequency-domain resource, MCS, etc.).
We believe that at least configured grant type 2 should be supported. In NR V2X, resource allocation mode 2 where each UE determines SL transmission resource is supported. It implies that gNB cannot completely control SL transmission resource. Even if gNB expects that the configured resource is not used by other UE, another UE may use the resource by resource allocation mode 2. That is, the resource configured by RRC may be occupied by another UE. In this case, it is desirable to change time/frequency-domain resource of configured grant. Configured grant type 2 realizes such mechanism without RRC reconfiguration; therefore, it is feasible to support type 2 for NR V2X resource allocation mode 1. On the other hand, configured grant type 1 needs RRC reconfiguration to change time/frequency-domain resource. Further study of whether configured grant type-1 is supported or not is necessary.
Proposal 4:
· Support at least configured grant type-2 for NR V2X resource allocation mode 1.

· HARQ feedback for 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 indicates feedback channel.

· CSI reporting for 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 5:
· For comprehensive mechanism between HARQ-ACK feedback and CSI report, the following are supported:
· DCI scheduling PSCCH/PSSCH and corresponding SCI indicates 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 6:
· 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.

2.2. LTE Uu-based NR sidelink
	Agreements:
It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
FFS details
Further study impact and benefits of LTE Uu managing NR mode-1 SL communications



[bookmark: _GoBack]At the RAN1 #94bis meeting, the above agreements were reached [2]. LTE Uu can configure NR mode 2 SL communication via semi-static configuration. As discussed in companion contribution [6], there will be multiple configuration aspects for mode 2 SL resource allocation. For mode 2-d, it was agreed that scheduling UE determination can be determined by gNB configuration as follows. We believe that such configuration can be performed by eNB as well. It can be assumed that the UE location and UE capability (e.g., whether the UE has scheduling capability) can be reported to eNB/gNB, eNB/gNB implementation can decide which UE to be scheduling UE, then eNB/gNB will send configuration signalling (e.g., via high layer signalling) to inform the UE serving as scheduling UE. Base on the discussion, the following proposal is made:

	Agreements:
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions


Proposal 7:
· Support that scheduling UE is determined by both eNB and gNB configuration for mode 2-d.
· High layer signaling is assumed for configuration.
· FFS: Assistance information to assist eNB and gNB to decide a scheduling UE, e.g., UE location information, UE capability.
Regarding whether LTE Uu can manage NR mode 1 SL or not is determined yet. It may be beneficial to use LTE Uu to schedule NR SL resource especially when considering NSA NR network deployment. However, we believe that LTE Uu spec. impact is not so small if LTE Uu supports to manage NR mode 1 SL. Because, NR SL may have e.g. variable numerology, slot format and BWP, which are not supported for LTE. It is noted that, for example, in the case that LTE Uu provides semi-static configuration via RRC and NR Uu allocates resource based on the semi-static configuration, spec. impact may be small. However, whether such scenario is feasible or not is unclear. Careful study is necessary.
Observation 3:
· Feasibility of using LTE Uu for NR SL scheduling, i.e., NR Mode1, should be carefully studied. If a lot of specification impacts are expected, it can be deprioritized.

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 indicates 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.
Observation 3:
· Feasibility of using LTE Uu for NR SL scheduling, i.e., NR Mode1, should be carefully studied. If a lot of specification impacts are expected, it can be deprioritized.
Proposal 1:
· Support semi-static SL resource configuration in NR V2X. 
· If configured on NR licensed band, time domain SL resource configuration granularity is TDD-UL-DL configuration period.
Proposal 2:
· Support on-demand SL resource configuration in NR V2X.
Proposal 3:
· Study whether to support dynamic SL resource configuration, if SL resource is configured on NR licensed band.
Proposal 4:
· Support at least configured grant type-2 for NR V2X resource allocation mode 1.
Proposal 5:
· For comprehensive mechanism between HARQ-ACK feedback and CSI report, the following are supported:
· DCI scheduling PSCCH/PSSCH and corresponding SCI indicates HARQ-ACK feedback channel.
· DCI to request SL CSI reporting is transmitted to RS-TX UE, and corresponding SCI informs the CSI request.
Proposal 6:
· 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 7:
· Support that scheduling UE is determined by both eNB and gNB configuration for mode 2-d.
· High layer signaling is assumed for configuration.
· FFS: Assistance information to assist eNB and gNB to decide a scheduling UE, e.g., UE location information, UE capability.
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