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Introduction
In RAN#83, Rel-16 WID on 5G V2X with NR sidelink was approved [1]. One of the objectives of the 5G V2X WI is to specify sidelink resource allocation mode 1 as per the study outcome.
	· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome


In this document, we mainly discuss our views on several issues for NR sidelink resource allocation mode 1. 
Discussion
Timing aspects in mode 1
The following agreements related to timing aspects for NR sidelink mode 1 were made in RAN1#98bis [2].
	Agreements:
· To signal the gap between DCI reception and the first sidelink transmission scheduled by DCI:
· A table of values is configured by RRC.
· DCI determines which of the configured values is used.
· FFS how to determine the slot for the first sidelink transmission (e.g., based on the indicated value, potential async between Uu & SL, different numerologies, etc.)
· FFS if the gap is in physical or logical slots
Agreements:
For reporting SL HARQ-ACK to the gNB: 
· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicatae timing of transmission in PUCCH, including whether physical or logical slots are used
· [bookmark: _GoBack]For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)


Regarding whether the time gap between DCI reception and the first sidelink transmission scheduled by DCI is in physical or logical slots, from our perspective, we prefer to reuse physical slots as specified in LTE V2X. In addition, the time gap in unit of logical slot, i.e. slots within a resource pool, considering the potential asynchronous timing between Uu carrier and SL carrier, it may cause complexity for UE to determine the slot for the first sidelink transmission, as UE should firstly determine the first slot within the resource pool not earlier than DCI reception time. Also, we do not see any benefit to use logical slot here.
Proposal 1: The time gap between DCI reception and the first sidelink transmission is in physical slots.
Regarding how to determine the slot for the first sidelink transmission, similar as LTE V2X, cross-carrier scheduling is supported in NR sidelink mode 1 which means generally Uu carrier and PC5 carrier may be different and hence have different timings, e.g. different slot indexing, different slot boundary, etc. Then, the absolute time of DCI reception is better to be adopted when determining the first slot for sidelink transmission scheduled by the DCI, similar as  in LTE V2X specs which represents the start of the DL subframe carrying DCI format 5A. Considering different numerologies as in NR Rel-15, scaling factor of  is taken into consideration mainly for different subcarrier spacings between PDCCH and PUSCH. Furthermore, if it is agreed to reuse e.g.  for PUSCH preparation, a scaling factor of  should be considered in case of shared carrier, wherein  and  are subcarrier spacing configurations for PC5 carrier and PDCCH respectively.
Proposal 2: Consider absolute time, e.g. start of the slot carrying the scheduling DCI and take scaling factor of  for different numerologies into consideration when determining the first sidelink transmission scheduled by DCI.
For reporting SL HARQ-ACK to the gNB, what the time offset represents for PUCCH has not been decided. In NR Rel-15 configured grant type 1, there is no DCI of activation/de-activation, also, as it was already agreed for configured grant type 1, RRC is used to configure PUCCH offset in UL, hence, it is straightforward that the time offset represents the offset between PSFCH and corresponding PUCCH. Regarding whether physical or logical slots are used to determine timing of transmission in PUCCH, we prefer physical slots, similar as scheduling timing determination as discussed in section 2.1 and in NR Rel-15.
Proposal 3: Time offset for PUCCH for reporting SL HARQ-ACK to gNB is the offset between PSFCH and PUCCH.
Proposal 4: The time offset is in physical slots.
UE reports
One remaining issue on resource allocation mode 1 is whether to support resource pool sharing between mode 1 and mode 2 UEs. As resource pool sharing is already supported in Rel-15 LTE eV2X, we do not see much specs effort for resource pool sharing. Hence, we have the following proposal:
Proposal 5: Support resource pool sharing between mode 1 and mode 2 UEs.
In Rel-15 LTE eV2X, transmission mode 3 sensing measurement and reporting is supported for eNB to get a picture of the resource pools utilization in case of mode 3 and mode 4 resource pool sharing. Hence, UE reporting sensing-related information can still be considered in NR sidelink.
Proposal 6: NR sidelink supports mode 1 UE reports sensing-related information, e.g. mode 2 sensing results to gNB.
Configured grant indication in mode 1
Both mode 3 UE sensing measurement and SPS period indication in SCI were introduced for support of resource pool sharing between transmission mode 3 and mode 4 UEs. In RAN1#92, it was agreed to set the reservation field in SCI format 1 to the SPS period [3] as shown in the following.
	Agreement: 
· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 


Considering in NR sidelink mode 1, both NR type 1 and type 2 configured grants are supported. In Rel-15 NR, i.e. for configured grant type 1, PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig without detection of an UL grant in a DCI and the type 1 configured grant can be regarded as SPS without activation/release indication in a DCI. The configured grant is also known as a resource pattern with configured periodicity, which means mode 1 sidelink UE may occupy the periodical resources if needed. If resource pool sharing between mode 1 and mode 2 UEs is agreed to be supported, similar indication in SCI, e.g. indication of configured grant periodicity is needed.
Proposal 7: In NR sidelink mode 1, UE indicates information of the configured grant for mode 2 sensing UE(s).
Conclusion
In this contribution, we discuss issues on NR sidelink resource allocation mode 1, and make the following proposals:
Proposal 1: The time gap between DCI reception and the first sidelink transmission is in physical slots.
Proposal 2: Consider absolute time, e.g. start of the slot carrying the scheduling DCI and take scaling factor of  for different numerologies into consideration when determining the first sidelink transmission scheduled by DCI.
Proposal 3: Time offset for PUCCH for reporting SL HARQ-ACK to gNB is the offset between PSFCH and PUCCH.
Proposal 4: The time offset is in physical slots.
Proposal 5: Support resource pool sharing between mode 1 and mode 2 UEs.
Proposal 6: NR sidelink supports mode 1 UE reports sensing-related information, e.g. mode 2 sensing results to gNB.
Proposal 7: In NR sidelink mode 1, UE indicates information of the configured grant for mode 2 sensing UE(s).
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