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Introduction
In the SI phase, it was agreed that NR sidelink may be scheduled by NR Uu in dynamic manner (DCI based), type 1 configured grant manner (RRC based), and type 2 configured grant manner (RRC+DCI based). Also, sidelink Mode-1 operation in NR can be controlled by LTE Uu in a form similar to type 1 configured grant under restriction of no additional LTE Uu functionality/procedure.
	Agreements:
· In Mode-1, for a UE, for each of the configured MCS tables (for both DG & CG):
· If no MCS is configured, UE autonomously selects MCS from the full range of values 
· Up to UE implementation
· FFS details for the MCS table
· If a single MCS is configured, the MCS is used by the UE
· If a range of two or more MCSs are configured, UE autonomously selects the MCS from the configured values
· Up to UE implementation
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 indicate timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)
Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size
Agreements:
· Multiple type-1 configured grants per UE are supported when LTE Uu controls NR SL
· Up to the same max number of type-1 configured grants per UE when NR Uu controls NR SL
Working assumption:
· Each transmission in a resource provided by a configured grant contains PSCCH and PSSCH.
Agreements:
· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.
Agreements:
· For unicast: 
· TX UE reports contents received in PSFCH (i.e., ACK/NACK) to gNB. 
· TX UE reports NACK if PSFCH is not detected 
· when generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as working assumption) associated with the transmissions.
· For groupcast option 1: 
· TX UE reports ACK to the gNB if no PSFCH is detected. 
· TX UE reports NACK to the gNB if at least one PSFCH (i.e., NACK) is detected. 
· when generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as a working assumption) associated with the transmissions. 
· FFS the cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· TX UE reports ACK if all expected PSFCH resources are received and carry ACK. 
· TX UE reports NACK if at least one received PSFCH resource carries NACK or if no PSFCH is not detected. 
· FFS the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· FFS behavior when TX UE does not detect some expected PSFCH.
· FFS if no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· FFS whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB.

Agreements:
· NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 
· The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
· Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 
· A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
· NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 
· A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.
· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
· FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.
· For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
· The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
· SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
· FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
· FFS other details on how the codebook(s) are constructed
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.


In this contribution, we discuss NR V2X Mode-1 sidelink resource allocation aspects. Our views on other NR-V2X design aspects are summarized in companion contributions [2]-[8].
A fundamental assumption for design of Mode-1 should be that receivers are agnostic to mode of operation used for sidelink transmissions. Under this assumption, Mode-1 functionality is mostly confined to design of DCI and RRC signaling for the dynamic and configured scheduling together with assistance signaling from UEs. While the design of sidelink transmission procedures should be commonly developed in a framework of sidelink physical layer procedures.

Dynamic Scheduling
Dynamic scheduling of sidelink transmissions involves monitoring of a specific DCI format that grants sidelink transmission. The content of the DCI should allow control of most of the transmission parameters, such as time-frequency resource allocation, power, etc.

DCI size & monitoring
It is natural to size-match the new DCI with one of the other formats to be monitored for Uu operation in order to keep the same DCI size budget and blind decoding budget. When the DCI is size-matched, a new SL-RNTI for monitoring of this DCI is desirable. Moreover, it should be possible to size match DL/UL scheduling DCI to the SL scheduling DCI as well if the resulting payload size is large. Finally, if DCI size budget is not violated, the SL DCI may have its own size.
Another alternative is to enable configurable size for DCI scheduling sidelink transmissions.

Proposal 1: 
If DCI size budget is not exhausted by Uu DCIs, SL scheduling DCI(s) (dynamic, configured, LTE, etc.) have its own size
Configured scheduling DCI is size matched with dynamic scheduling DCI
LTE scheduling DCI(s) is/are size matched with dynamic scheduling DCI
If DCI size budget is exhausted by Uu DCIs
SL scheduling DCI(s) are size-matched to a Uu DCI format having closest larger size, but
If there is no closest larger size (SL DCI is larger than others), the closest smaller size Uu DCI(s) are size-matched to the SL scheduling DCI(s)

This new DCI may have its own parameters for monitoring (CORESET, search space, periodicity, number of candidates per aggregation level, etc.).

Proposal 2: 
Separate PDCCH monitoring configuration is provided for SL scheduling DCI(s)
CORESET, search space set, periodicity, number of candidates per AL, etc.


Time-frequency resource assignment
In order to support Mode-agnostic sidelink reception, resource assignment in DCI should be as common as possible to SCI signalling. The main difference is in necessity of signalling of time and frequency location of the initial transmission itself, while in Mode-2 this is not required. The time offset was agreed already, while the frequency sub-channel index should be also signalled.

Proposal 3: 
DCI scheduling sidelink conveys a sub-channel index for an initial transmission and mapping direction, if supported
DCI scheduling sidelink conveys number of sub-channels and time-frequency resource location of reserved resource(s) same way as it is done in SCI for a given configured Nmax

It was also agreed to signal a time offset between DCI and SL transmission. The minimum time offset is subject to UE capability restriction. In our understanding, this preparation time has same order as Tproc,2 defined for UL. The main difference is in preparation of two physical channels instead of one channel (i.e. PSCCH+PSSCH instead of PSSCH). Since the channels use different encoders, the preparation time should be dominated mostly by PSSCH.
Another question would be whether a single capability is introduced for SL preparation or e.g. two capabilities similar to NR UL. Since this preparation time is not involved into other sidelink procedures (sensing, HARQ, etc.), there can be multiple capabilities defined. Therefore, it is proposed to support both capability #1 and capability #2 values for N2 in application to SL. A UE then needs to report Mode-1 SL preparation time to gNB as part of capability framework.

Proposal 4: 
The SL preparation time is equal to Tproc,2 defined for UL as a function of sub-carrier spacing
Both capabilities of the N2 component, #1 and #2, are supported for SL as part of UE capability framework

It is FFS, whether the timing gap for scheduling SL is indicated in logical slots (within a resource pool) or in physical slots. There may be complications in counting logical slots, e.g. when DCI is received during unavailable logical slot. Therefore, physical slots are preferred, with additional application of cross-numerology conversion.

Proposal 5: 
The time gap is in physical slots
The value range is reused from K2 for UL


Configured Scheduling
Type 1 configured scheduling relies purely on RRC configuration to provide transmission parameters and resources. First of all to enable this type of scheduling, the parameters being carried by DCI need to be conveyed in a UE-specific RRC message. In addition, timing parameters and periodicity of sidelink occasions which follow these transmission parameters should be also signalled.
Type 2 configured scheduling should reuse most of the past considerations by applying DCI-based activation/deactivation of SL semi-persistent transmissions, while RRC may convey at least periodicity of such a process. The DCI should be distinguished from other formats by another SPS-SL-RNTI.
For Type 2, the activation and deactivation should be performed based on a configuration index similar to LTE V2X, HRLLC or NR configured grant in Rel.16. Note, that currently in NR eURLLC, deactivation of multiple configurations by single DCI is being specified. Similar mechanism, if justified, can be implemented for Mode-1 configured scheduling. However, since the design is not finished there it may be hard to copy the concepts right now.

Proposal 6: 
Configuration index is conveyed in sidelink DCI for the purpose of activation/deactivation of particular configuration in case of Type 2 CG
The field for this purpose is either separately defined or re-interpreted, FFS details once dynamic grant DCI design is clear

Conclusions
In this contribution, network-controlled sidelink communication mode was analyzed for both NR Uu and LTE Uu cases. Based on discussion and analysis we have the following proposals:
Proposal 1: 
If DCI size budget is not exhausted by Uu DCIs, SL scheduling DCI(s) (dynamic, configured, LTE, etc.) have its own size
Configured scheduling DCI is size matched with dynamic scheduling DCI
LTE scheduling DCI(s) is/are size matched with dynamic scheduling DCI
If DCI size budget is exhausted by Uu DCIs
SL scheduling DCI(s) are size-matched to a Uu DCI format having closest larger size, but
If there is no closest larger size (SL DCI is larger than others), the closest smaller size Uu DCI(s) are size-matched to the SL scheduling DCI(s)
Proposal 2: 
Separate PDCCH monitoring configuration is provided for SL scheduling DCI(s)
CORESET, search space set, periodicity, number of candidates per AL, etc.
Proposal 3: 
DCI scheduling sidelink conveys a sub-channel index for an initial transmission and mapping direction, if supported
DCI scheduling sidelink conveys number of sub-channels and time-frequency resource location of reserved resource(s) same way as it is done in SCI for a given configured Nmax
Proposal 4: 
The SL preparation time is equal to Tproc,2 defined for UL as a function of sub-carrier spacing
Both capabilities of the N2 component, #1 and #2, are supported for SL as part of UE capability framework
Proposal 5: 
The time gap is in physical slots
The value range is reused from K2 for UL
Proposal 6: 
Configuration index is conveyed in sidelink DCI for the purpose of activation/deactivation of particular configuration in case of Type 2 CG
The field for this purpose is either separately defined or re-interpreted, FFS details once dynamic grant DCI design is clear
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