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The NR sidelink mode 1 resource allocation has been discussed in the past RAN1 meetings. The following agreements have been made in RAN1 meeting #98b [1]: 
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 indicatae 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.

The following agreements have made during the email discussion after the meeting RAN1 meeting #98b
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 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 the detailed designs for NR sidelink Mode 1 resource allocation. 
Discussion
[bookmark: _Hlk534382256]Network control parameters
By defining multiple MCS tables for NR Uu link (especially for URLLC use cases), the dynamic switching among these MCS tables is supported in NR Uu link. This provides more link adaptation flexibility. In our view, the similar scheme could be applied to NR sidelink, i.e., gNB could dynamically indicate which MCS table to use for sidelink transmissions. The sidelink data QoS is associated with logical channel group. With the sidelink buffer status report from UE to gNB, the gNB knows the sidelink data QoS. Hence, it could dynamically assign the proper MCS table for the corresponding sidelink transmissions.
Proposal 1: The MCS table to be used in sidelink transmission should be indicated in DCI.

Dynamic grant 
NR V2X is expected to support variable reliability levels of TB. For mode 1, the network can offer different reliability levels by scheduling a different number of retransmissions for each TB based on its reliability. If only one transmission resource is scheduled per DCI, the system may encounter signalling overhead and transmission delay problems. These problems can be solved by allowing one DCI scheduling multiple transmissions of a TB. For a blind retransmission scheme, one DCI can schedule resources for all transmissions of a TB. 
Proposal 2: For blind retransmission scheme, a DCI can schedule one or multiple transmission resources for a TB.
It has been agreed to support blind retransmission and HARQ-based retransmission. Each retransmission scheme seems to be beneficial in a different scenario although both can be used for higher reliability. For example, blind retransmission is more appropriate for a packet with stringent PDB since it allows multiple retransmissions without HARQ feedback delay. On the other hand, HARQ-based retransmission is adequate for a packet with more relaxed PDB since it can support more retransmissions and/or it can reduce resource waste as it will reuse reserved resource for another TB transmission after reception of positive HARQ feedback.
A mixture of these two retransmission schemes has been also proposed. However, there seems to no clear benefit to support the mixture of two retransmission schemes while it increases standards efforts and UE implementation complexity unnecessarily.   
Proposal 3: For the dynamic grant, the gNB indicates in the DCI whether the UE performs blind retransmission or HARQ-based retransmission and the mixture of the two retransmission schemes is not supported in Rel-16.

Configured grant 
It was agreed [2] that multiple active configured sidelink grants are supported. In case multiple active configured sidelink grants are type 2 configured grants, then NR DCI will be used to activate or deactivate these grants. There is a proposal that a single DCI can simultaneously activate multiple type 2 configured grants. The main benefit is resource efficiency. However, the payload size of the resulting DCI will be increased, and subsequently, it is hard to align its payload size alignment to some existing NR DCI format.
Proposal 4: The activation of multiple type 2 configured sidelink grants in a single DCI is not supported in Release 16. 
As similar to dynamic grant, there seems to be no strong motivation to support the mixture of blind retransmission and HARQ-based retransmission. To avoid unnecessary standards efforts, it is not supported in Rel-16.
Proposal 5: For configured grant, blind retransmission is not used together with HARQ-based retransmission.

DCI contents 
The DCI format 5A is used in LTE V2X to schedule sidelink transmissions for mode 3 UE. DCI format 5A indicates PSCCH resources and PSSCH resources for both initial transmission and retransmission. The time gap between initial transmission and retransmission is upper bounded by 15 subframes (i.e., 15 ms) in LTE V2X.
It was agreed [2] that the blind retransmissions of a TB are supported for NR V2X sidelink. For mode 1, the PSSCH resources for initial transmission and blind retransmission should be indicated in the NR DCI format for NR sidelink scheduling.
For NR sidelink structure, there are 4 options of multiplexing PSCCH and PSSCH. Option 3 of PSCCH and PSSCH multiplexing is adopted as working assumption. For option 3, the PSCCH resource location and size can be fixed or (pre-)configured within the combined PSCCH/PSSCH resources. Hence, a separate PSCCH resource indication in the NR DCI format is probably not needed.
Proposal 6: The NR DCI format for NR V2X sidelink scheduling should support the indication of the PSSCH resources for both initial transmission and blind retransmission(s). 

Multiple subcarrier spacings of NR sidelink are supported for FR1 and FR2. For example, the supported subcarrier spacings include 15 kHz, 30 kHz and 60 kHz for FR1. In one way, the time gap between initial transmission and blind retransmission can be upper bounded by an absolute time, e.g., 15 ms in LTE V2X. The time gap granularity is in the unit of slots, whose length depends on subcarrier spacing. Therefore, more (or fewer) bits will be needed to represent the time gap (up to 15 ms) between initial transmission and blind retransmission for a larger (or smaller) subcarrier spacing. 
In another way, the time gap between initial transmission and retransmission can be upper bounded by a certain number of time units (i.e., units). Then, a fixed number of bits is used to represent the time gap, but the maximum supported time gap between initial transmission and retransmission will depend on subcarrier spacing.
Proposal 7: The time gap between initial transmission and a blind retransmission can be upper bounded by down selecting one of the two options: Option 1). a fixed absolute time; Option 2). a fixed number of slots.

[bookmark: _Hlk534382284][bookmark: _Hlk534382311]Shared carrier between NR Uu and NR sidelink
It was agreed in RAN1 meeting #94 [3] that NR Uu can assign NR sidelink resources for dedicated NR sidelink carrier or shared licensed carrier between Uu and NR sidelink. For the shared licensed carrier with the existing signaling, the symbols used for sidelink transmission, can be 1). UL only; 2). UL+X; 3). X only; 4). any symbol (UL, DL, X). It is open to introduce a new state for flexible symbol X, as SL, which results in the fifth option of SL only. 
The last option is to allocate dedicated sidelink symbols, which may not be efficient in terms of resource usage. The fourth option keeps the possibility of allocating downlink symbols for sidelink transmissions. This may not be desirable from the network control point of view, and it will affect the downlink data transmissions. In the third option, all sidelink symbols are flexible. This results in fully dynamic resource pool (re)configuration, which may be infeasible for out-of-coverage UEs. 
The first option is like LTE V2X, where the sidelink and uplink may share common symbols. The priority based selection between sidelink transmission and uplink transmission in LTE V2X may be applied as well. In the second option, the symbols for sidelink transmission could be either from uplink symbols or from flexible symbols. This approach provides flexibilities in resource allocation, but the dynamic resource pool (re)configuration may need to be supported in compensation. Based on the above arguments, we have the following proposal. 
Proposal 8: In shared carrier between NR Uu and NR sidelink, use UL symbols only for sidelink transmission.

Conclusion
In this contribution, we provide our views on the Uu-based sidelink resource allocation and configuration. Our proposals are as follows:
Proposal 1: The MCS table to be used in sidelink transmission should be indicated in DCI.
Proposal 2: For blind retransmission scheme, a DCI can schedule one or multiple transmission resources for a TB.
Proposal 3: For the dynamic grant, the gNB indicates in the DCI whether the UE performs blind retransmission or HARQ-based retransmission and the mixture of the two retransmission schemes is not supported in Rel-16.
Proposal 4: The activation of multiple type 2 configured sidelink grants in a single DCI is not supported in Release 16. 
Proposal 5: For configured grant, blind retransmission is not used together with HARQ-based retransmission.
Proposal 6: The NR DCI format for NR V2X sidelink scheduling should support the indication of the PSSCH resources for both initial transmission and blind retransmission(s). 
Proposal 7: The time gap between initial transmission and a blind retransmission can be upper bounded by down selecting one of the two options: Option 1). a fixed absolute time; Option 2). a fixed number of slots.
Proposal 8: In shared carrier between NR Uu and NR sidelink, use UL symbols only for sidelink transmission.
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