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Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83 [1], in RAN1#97, the issue on mode 1 resource allocation was discussed with following agreements [2]:

Agreements:
· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.
Note: this reverts the following agreement from RAN1#96:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.

Agreements:
· NR sidelink does not support performing different transmissions of a TB using different configured grants.

Agreements:
· For mode 1:
· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.
In this contribution, we will discuss and give our views on the issues for mode 1 resource allocation mechanism in NR sidelink.

Discussion
HARQ feedback for Mode 1
In the last meeting, it was agreed that HARQ ACK/NACK report from transmitter UE to gNB (Option 1) is supported, however, whether a receiver UE can report HARQ ACK/NACK directly to gNB (Option 2) is still open. If both the transmitter and the receiver are in coverage and in RRC connected state, comparing to Option 1, Option 2 has following benefits:
1. No need to configure PSFCH resource or reduced PSFCH transmission. 
HARQ ACK/NACK information is transmitted from receiver UE to the transmitter via PSFCH in Option 1, hence PSFCH resources are needed in the mode 1 resource pool. To support PSFCH reception, additional AGC symbol is needed, which will bring down the resource efficiency. And PSFCH transmission can increase half duplex constraints at the receiver. If Option 2 is used, the issues can be avoided or mitigated.
2. Scheduling delay for retransmission is reduced.
In Option 2, the HARQ ACK/NACK information is directly transmitted to the gNB, the delay introduced by PSFCH is avoided, and traffic with stringent delay requirement can be supported.  
3. Limited complexity
Given HARQ ACK/NACK report from transmitter UE to gNB has already been supported, the complexity introduced by Option 2 is trivial.
Proposal 1: 
· HARQ ACK/NACK report from receiver UE to gNB should be supported.
Furthermore, in NR Uu, timing between PDSCH and corresponding HARQ ACK/NACK report is indicated in DL DCI with parameter PDSCH-to-HARQ_feedback timing indicator, same information should be indicated in SL DCI as well. As shown in Fig. 1of the timeline for sidelink scheduling and HARQ ACK/NACK feedback from transmitter UE, since the interval between SL DCI and scheduled PSCCH/PSSCH (t0), and the interval between PSCCH/PSSCH and associated PSFCH (t1) are fixed or (pre-) configured, the interval between PSFCH slot and the UL slot for HARQ ACK/NACK feedback (t2) should be indicated in the SL DCI. 
Proposal 2: 
· The time interval between PSFCH and the UL slot for HARQ ACK/NACK report should be indicated in the associated SL DCI.



Fig. 1 Timeline for sidelink scheduling and HARQ ACK/NACK feedback from transmitter UE
As HARQ ACK/NACK report is not enabled for all sidelink transmissions, if these sidelink transmissions sharing a single mode 1 resource pool, it needs to indicate in the SL DCI that if the sidelink grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled, such that gNB and UE can behave consistently. 
Proposal 3: 
· One field in SL DCI should be used to indicate if the SL grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled.
Configured SL grant
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Following agreements were made in RAN1 Ad-Hoc Meeting 1901[3]:
	Agreements:
When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL

Agreements:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· [bookmark: _GoBack]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


As captured in the agreement, type 1 configured sidelink grant can be configured by either eNB or gNB, and type 2 configured grant can only be configured by gNB. As eNB/gNB may not be able to monitor sidelink transmissions, some mechanism to release the sidelink configured grant is necessary, e.g. when UE has no data to transmit for X periods, or after the expiry of a certain timer, and UE should report the release of configured sidelink grant to eNB/gNB such that the released resources can be reused.
Proposal 4: 
· Criteria for autonomously release of the configured sidelink grant should be specified, and UE should report the release of configured sidelink grant to eNB/gNB.
In LTE V2X, up to 8 sidelink SPS can be configured to support multiple traffic types. The similar design should be maintained in NR V2X. 
Proposal 5: 
· Multiple configured sidelink grants should be supported in NR V2X.
As agreed in the SI phase, resource pool is supported for NR sidelink. And in a configured sidelink grant, time domain resources are indicated by means of periodicity and time offset. As all resources in one configured sidelink grant should be within one resource pool, the periodicity and time offset used for time domain resource configuration should all be interpreted as number of slots/symbols in resource pool.
Proposal 6: 
· Periodicity and time offset in configured sidelink grant should be interpreted as the number of slot/symbols in sidelink resource pool.
Dynamic resource allocation 
It was agreed in the last meeting that dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH. Since V2X transmission is typically performed on ITS carrier where there is no gNB deployment, DCI transmitted from Uu carrier to schedule transmissions on the ITS carrier should be supported.
Proposal 7: 
· For dynamic sidelink resource allocation by NR Uu, cross-carrier scheduling should be supported.
Conclusion
In this contribution, we discussed the issues that need to be considered for mode 1 resource allocation for NR sidelink, we have following proposals:
Proposal 1: 
· HARQ ACK/NACK report from receiver UE to gNB should be supported.
Proposal 2: 
· The time interval between PSFCH and the UL slot for HARQ ACK/NACK report should be indicated in the associated SL DCI.
Proposal 3: 
· One field in SL DCI should be used to indicate if the SL grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled.
Proposal 4: 
· Criteria for autonomously release of the configured sidelink grant should be specified, and UE should report the release of configured sidelink grant to eNB/gNB.
Proposal 5: 
· Multiple configured sidelink grants should be supported in NR V2X.
Proposal 6: 
· Periodicity and time offset in configured sidelink grant should be interpreted as the number of slot/symbols in sidelink resource pool.
Proposal 7: 
· For dynamic sidelink resource allocation by NR Uu, cross-carrier scheduling should be supported.
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