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Introduction
In RAN1#98bis [1], the following agreements have been achieved for NR Uu to control NR sidelink:
	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.



After the RAN1#98bis meeting, the email discussion also reached the following consensus:
	Email consensus [98b-NR-12]:
· 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.

Email consensus [98b-NR-13]:
· 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 more than one SPS PDSCH receptions and/or SL configured grants in a same PUCCH.
· The UE does not expect to multiplex SL HARQ-ACK(s) and DL HARQ-ACK(s) in the same PUCCH resource if it is configured with different codebook types for SL and DL HARQ-ACK reports
· 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 RAN1#98 [2], the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· For Mode-1, support both same-carrier & cross-carrier scheduling from gNB to NR SL
· Whether or not to have the cross-carrier scheduling indicator in the DCI given that there is only one SL carrier for a UE in Rel-16
Agreements:
· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH
· Details FFS
Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.
· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.
· Details FFS


In RAN1#97 [3], the following agreements have been achieved for NR Uu to control NR sidelink:
	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.
Send an LS to RAN2 with the agreement – R1-1907889, which is approved with final LS in R1-1907905

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 RAN1#96bis [4], the following agreements have been achieved for NR Uu to control NR sidelink:
	Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.


This contribution discusses NR sidelink mode 1 resource allocation mechanism controlled by NR Uu.
Discussion
MCS configuration and determination
As agreed in RAN1#98bis, the MCS can be configured with null, single or more than one in  ranges for a UE with configured MCS tables.  If no MCS is configured, the UE autonomously selects MCS from the full range of values by implementation. Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for sidelink.  Each resource pool is (pre-)configured with at least one MCS table. In Rel-15 NR Uu, when the mcs-Table {qam256, qam64LowSE} field is absent, the UE applies the value qam64, which means MCS index table 1 in subclause 5.1.3.1 [7] is applied. In mode 1, MCS index table 1 can be used as the default one if no MCS is configured to the UE.
Proposal 1: The NR Uu MCS index table 1 is applied if no MCS is configured to a UE.
Dynamic grant timing
In RAN1#98bis, it was agreed that the gap between DCI reception and the first sidelink transmission can be configured by RRC with a table of values, and DCI determines which configured values are used. To determine the slot for the first sidelink transmission, Rel-15 NR Uu TDRA (Time domain resource assignment) with index and slot offset K2 between DCI and the corresponding PUSCH is reused. For sidelink mode 1, when DCI is received in slot n, the first sidelink transmission use the first available slot in the sidelink resource pool, which is no early than slot n+ K4, and K4 is using physical slots.
Proposal 2: After received DCI, the first sidelink transmission scheduled by DCI uses the first available sidelink slot in the resource pool, which is no early than K4.
Proposal 3: K4 is using physical slots.
HARQ procedure over Uu
Signaling
As agreed in RAN1#98bis for dynamic grant and configured grant Type-2 in sidelink, Rel-15 procedure and signaling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL.    Sidelink is independently configured from that of  Uu link. In the sidelink configuration, the sidelink HARQ-ACK feedback timing offset K3 can be independently defined. By avoiding Uu to sidelink carrier timing ambiguity, PSSCH-to-PUCCH timing offset is defined. The UE reports sidelink HARQ-ACK to gNB in slot K3 after the last symbol of PSSCH is ended. And the timing offset indication is using physical slot.
Proposal 4: K3 is used to indicate the timing offset between PSSCH and PUCCH for sidelink HARQ-ACK reporting.
Proposal 5: The timing offset between PSSCH and PUCCH including sidelink HARQ-ACK reporting is indicated in physical slots.
HARQ feedback content
For groupcast option 1, when TX UE does not transmit/receive due to prioritization, it can assume all NACK. The TX UE reports NACK to gNB to ask more resources for transmission.
Proposal 6: For groupcast option 2, if TX UE does not transmit/receive due to prioritization, TX UE reports NACK to the gNB.
DCI design
The new DCI format (e.g. DCI format 0_3) is used for scheduling sidelink mode 1. It should also contain some fields from SCI. The following table provides a DCI format with potential fields for further discussion.

Table 2-1. DCI contents for mode 1 scheduling
	Contents
	Notes

	Carrier indicator
	

	Destination index
	

	Lowest index of the subchannel allocation to the initial transmission for sidelink
	

	Time domain resource allocation for sidelink
	Time gap between DCI and the first slot of PSCCH/PSSCH

	PDCCH-to-SL_HARQ_feedback timing indicator
	Time gap between DCI and PUCCH carrying sidelink ACK/NACK from Tx UE to gNB

	PUCCH resource indicator
	UE selects the indicated PUCCH resource from the configured resources for sidelink HARQ feedback

	Maximum number of retransmissions
	

	Sidelink SPS
	Sidelink SPS configuration index
	

	
	Activation/release indication
	

	SCI format field
	Frequency resource location of initial transmission and retransmission
	

	
	Time gap between initial transmission and retransmission
	

	
	HARQ-ACK/NACK enable/disable
	



Proposal 7: The DCI contents for scheduling sidelink mode 1 in Table 2-1 can be further discussed.
Support of sidelink resource allocation on shared carrier
When the frequency resources are shared by Uu-based and PC5-based sidelink transmission, TDD mode can be used to mitigate the transmission collision. For in-coverage scenario, UE would only need to decode the DL common channels that include SSBs, CORESETS (PDCCH) and group-common PDCCH. Other resources used by UE would be scheduled by gNB through DCI or by higher layer through semi-static allocation. When DL/flexible symbols are allocated to sidelink, the collision probability can be increased between Tx and Rx on sidelink. Therefore, it is preferred that UL symbols can be used for sidelink transmission on shared carrier.
Proposal 8: UL symbols can be used for sidelink transmission on shared carrier.
Support of high data rate services
Another issue of mode-1 resource allocation is to support the high data rate e.g. 25Mbps. Assuming packets are transmitted every 10ms, the average packet is 31250byte. While in 3GPP V2X Phase 2, the maximum transmission capability can be up to 9186 byte within a TTI, for a SL-C-TX Category 5 UE working in 30 MHz band combination and adopting 64 QAM. If supporting the packet size of 31250 byte within a slot, much wider bandwidth should be supported, which is around 100MHz. While in FR 1, it can hardly be achieved. Therefore, slot aggregation should be studied in NR V2X, in order to scheduling more time domain resource for a big size packet. For example, resources of multiple continuous slots can be allocatedby dynamic scheduling.
Proposal 9: For resource allocation mode-1, the scheduling solution for slot bundling should be considered, in order to support high data rate services.
UE reports
For congestion reporting, since gNB has the entire resource occupation status, gNB can allocate appropriate resources to sidelink. There is no necessary for UE to report congestion level (e.g. CBR measurement) to gNB.
Proposal 10: In mode 1, it is not necessary for sidelink UE reporting congestion control information to gNB.
Conclusion
In this contribution, the NR Uu to control NR sidelink mode 1 transmission is discussed. We have the following observations and proposals:
Proposal 1: The NR Uu MCS index table 1 is applied if no MCS is configured to a UE.
Proposal 2: After received DCI, the first sidelink transmission scheduled by DCI uses the first available sidelink slot in the resource pool, which is no early than K4.
Proposal 3: K4 is using physical slots.
Proposal 4: K3 is used to indicate the timing offset between PSSCH and PUCCH for sidelink HARQ-ACK reporting.
Proposal 5: The timing offset between PSSCH and PUCCH including sidelink HARQ-ACK reporting is indicated in physical slots.
Proposal 6: For groupcast option 2, if TX UE does not transmit/receive due to prioritization, TX UE reports NACK to the gNB.
Proposal 7: The DCI contents for scheduling sidelink mode 1 in Table 2-1 can be further discussed.
Proposal 8: UL symbols can be used for sidelink transmission on shared carrier.
Proposal 9: For resource allocation mode-1, the scheduling solution for slot bundling should be considered, in order to support high data rate services.
Proposal 10: In mode 1, it is not necessary for sidelink UE reporting congestion control information to gNB.
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