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1. Introduction
In RAN WG1 #99 meeting, the following agreements were made:
	Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.

Agreements:
· Use a separate PDCCH monitoring configuration (as configured in Rel-15) for DCI scheduling SL
· The per-CC and across-CC blind decoding budget and the maximum number of non-overlapped CCEs for channel estimation are not increased.
· The per-CC and across-CC maximum number of search spaces is not increased.
· The per-CC and across-CC maximum number of CORESETs is not increased
· When in the same slot, there is both PDCCH monitoring for Uu and PDCCH monitoring for SL for the same CC, the search space(s) for SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
· A UE does not expect to receive in the same PDCCH monitoring occasion and the same scheduling cell PDCCH carrying a DL grant and PDCCH carrying a SL DG.
· FFS SL grant is limited to having SL HARQ FB enabled or not.  
· FFS for CG type-2 activation/deactivation

Agreements:
· From RAN1 perspective, a configured grant for SL can carry a TB for which SL HARQ FB is enabled or disabled. 
· For any CG, if there is a possibility to carry a TB with SL HARQ FB being enabled, there is always a corresponding PSFCH configuration 
· A TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG
· For a TB with SL HARQ FB is disabled, up to RAN2 how to utilize a CG for the transmission

Agreements:
· For dynamic grant, DCI contains HARQ ID and NDI. 

Agreements:
· For dynamic grant, DCI indicates the time-frequency resource allocation with the signalling format used for SCI.
· In addition, the starting sub-channel for initial transmission is signalled in DCI.

Agreements:
· To provide additional resources for retransmission upon receiving a SL NACK report, a dynamic grant is used.
· When the initial transmission of a TB is scheduled by a dynamic grant, the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a dynamic grant.
· The interpretation of NDI is the same as for Uu for retransmission scheduled by DCI with CRC scrambled by C-RNTI
· When the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2), the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a configured grant type-2.
· For interpretation of NDI, the Uu behavior for retransmission scheduled by DCI with CRC scrambled by CS-RNTI is reused.
· (working assumption) The HARQ ID is used to identify the TB for which resources for retransmission are provided (subject to the indication of re-transmission via NDI)
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.

Working assumption:
· [bookmark: _Hlk25254457]The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 
· Note: it is not intended to define any new sync requirements for gNBs
Conclusion:
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion


Agreements:
· For dynamic grant and CG:
· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB
Agreements:
· For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided
· For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided

Agreements:
· At least the following parameters are part of a SL configured grant configuration:
· Configuration index of the CG 
· Time offset (for type-1 only)
· Time-frequency allocation (for type-1 only)
· Using the same format as in DCI.
· Periodicity
· The configured grant is associated with a single transmit resource pool.
· RAN2 can add other parameters if deemed necessary by RAN2
· A UE in mode 1 is configured at least with one transmit resource pool 
· For type-2 CG, the time-frequency allocation and the configuration index of the CG are indicated in DCI.
· All parameters for CG type 2 for activation DCI re-use the same respective parameters configured for CG type 1, when applicable
Agreements:
· NR supports SL transmissions at least in cell-specific UL resources in Uu.
Agreements:
· For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formular)  where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
· FFS the case of CG type 1
· FFS the application of the above formula to cross-RAT scheduling.


In this contribution, we discuss aspects on resource allocation for NR sidelink Mode 1.

2. Discussion
2.1. Resource allocation
Regarding the CG type-2 resource allocation, the timing offset indicated by SL DCI is the physical slot offset from the DCI slot to the first SL transmission.
Proposal 1: The following working assumption is confirmed with the following clarifications. The text proposal is provided as TP#1 in Appendix.
· m is the physical slot offset in SL numerology
·  is removed in the equation
Agreements:
· For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formular)  where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
RRC signaling for CG type-1 configuration includes the OFFSET and the PERIOD field. The OFFSET is the offset in physical SL slot unit to the DL SFN0. When the UE’s RRC reception and confirmation timing is earlier than the OFFSET configured by the RRC, the first CG type-1 resource is the earliest SL resource after the OFFSET. For the following CG type-1 resource, the CG type-1 resources are determined as the periodic resources that appears with a period of the PERIOD in SL logical slot unit.
If the UE’s RRC reception and confirmation timing is later than the OFFSET configured by the RRC, the first CG type-1 resource is determined as described in the following figure. First, a UE assumes the first virtual CG type-1 resource, which is offset to SFN0 by the OFFSET configured by the RRC. The following virtual CG type-1 resources are assumed so as the periodic resources that appears with a period of the PERIOD in SL physical slot unit. When UE receives and confirms the RRC reception, the actual first CG type-1 resource is determined as the earliest virtual CG type-1 resource after the RRC confirmation timing. The following CG type-1 resources are determined as the periodic resources that appears with a period of the PERIOD in SL logical slot unit.
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Figure 1. Configured grant type-1 resource interpretation
Proposal 2: The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = timeDomainOffset × numberOfSymbolsPerSlot -  + N0 × periodicity, where
· timeDomainOffset to DL SFN=0 and periodicity in physical symbol is of SL numerology
· numberOfSymbolsPerSlot is the number of SL symbols per SL slot
· TTA is the timing advance value
· N0 is the smallest integer satisfying that Toffset is not earlier than the timing of receving RRC signaling for configured grant type 1.
The text proposal is provided as TP#1 in Appendix.
2.2. Search spaces and DCI format
Concerning the SL DCI format sizes, there are two kinds of SL DCI format sizes – one for dynamic grant SL DCI and the other for configured grant type-2 SL DCI. Though those two cases uses the same SL DCI format 3_0, the actual size for each case is different. For DCI size alignment, those two SL DCI format sizes need to be aligned by zero padding
Proposal 3: SL DCI format 3_0 for dynamic grant is zero-padded to be aligned with the size of SL DCI format 3_0 for configured grant. The text proposal is provided as TP#2 in Annex.
The following agreement was made in RAN1#99 meeting.
Agreements:
· When in the same slot, there is both PDCCH monitoring for Uu and PDCCH monitoring for SL for the same CC, the search space(s) for SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
Following the agreement, a search space for SL can overlap with the multiple search spaces for Uu link on the same CC. There is an issue of which NR Uu DCI format size related to the multiple search spaces is selected for SL DCI format size alignment. To meet the BD complexity requirement and minimum overhead, the following NR DCI size format is selected for SL DCI format size alignment.
· NR Uu DCI formats and SL DCI format should be associated with the same CORESET
· NR Uu DCI format that makes SL DCI format is aligned with minimum amount of padded zeros
There is also an issue of the DCI format size alignment whether or not all the NR Uu DCI format sizes can be smaller than SL DCI format size. One possible solution might be truncate the SL DCI format, but it’s not desirable as the information carried by the SL DCI format will be lost. Therefore, it’s expected from UE perspective that there is always more than one NR Uu DCI format having the size equal to or greater than the size of SL DCI format.
Proposal 4: NR Uu DCI format for SL DCI format size alignment should satisfy the following conditions. The text proposal is provided as TP#3 in Annex.
· In PDCCH monitoring occasion where a UE is configured to monitor both NR Uu DCI format and SL DCI format in the same slot for the same CC, at least one Uu DCI format and SL DCI format are associated with the same CORESET, and the search spaces for Uu DCI format and SL DCI format are overlapped.
· When multiple Uu DCI formats exist in the search space overlapped with that of the SL DCI format, Uu DCI format is selected such that the amount of padded bits is minimized.
· UE does not expect that all the NR UU DCI format sizes in the search space overlapped with that of the SL DCI format are smaller than the SL DCI format size.
CG configuration index field included in CG type-2 DCI can also be included in dynamic grant DCI for SL HARQ retransmission. Considering those two DCI formats are used in combination when HARQ feedback is enabled, including CG configuration index field in dynamic grant DCI for SL HARQ retransmission helps SL DCI format size alignment, rather than using zero padding. Another benefit is that CG configuration index field can replace the role of HARQ process ID field in dynamic grant DCI for SL HARQ retransmission. HARQ process ID field plays a role of linkage between a TB and its retransmission resource. However, if CG configuration index is included in dynamic grant DCI for SL HARQ retransmission, it can play the same role of the HARQ process ID.
Proposal 5: The following working assumption is NOT confirmed. CG configuration index is used instead of HARQ process ID in dynamic grant DCI for SL HARQ retransmission.
· (working assumption) The HARQ ID is used to identify the TB for which resources for retransmission are provided (subject to the indication of re-transmission via NDI)
In LTE-V2X, a single SL HARQ process is associated with the configured grant as follows:
· [TS 36.321] A sidelink process may be configured for transmissions of multiple MAC PDUs. (omited) A delivered and configured sidelink grant and its associated HARQ information are associated with a Sidelink process.
Following the same principle as LTE-V2X, a single SL HARQ process is associated with the configured grant in NR V2X.
Proposal 6: A single SL HARQ process is used per configured grant, as same as in LTE V2X case.
Corrections are needed in the following agreement made in RAN1#99 meeting. A dynamic grand DCI for SL HARQ feedback based retransmission is scrambled by SL CS RNTI, not by SL RNTI.
Agreements:
· To provide additional resources for retransmission upon receiving a SL NACK report, a dynamic grant is used.
· When the initial transmission of a TB is scheduled by a dynamic grant, the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a dynamic grant.
· The interpretation of NDI is the same as for Uu for retransmission scheduled by DCI with CRC scrambled by C-RNTI
· When the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2), the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTISL CS RNTI introduced for DCI for a configured grant type-2.
· For interpretation of NDI, the Uu behavior for retransmission scheduled by DCI with CRC scrambled by CS-RNTI is reused.
Proposal 7: The CRC of a dynamic grant DCI for SL HARQ feedback based retransmission is scrambled by SL CS RNTI. The text proposal is provided as TP#2 in Appendix.
For a dynamic grant DCI for SL HARQ retransmission by HARQ NACK on SL CG transmission, CG configuration index field is used instead of SL HARQ process ID field for linkage between a TB and its retransmission resources. The CG configuration index in a dynamic grant DCI for SL HARQ retransmission is associated with the TB for retransmission.
With the same reason for a dynamic grant DCI for SL HARQ retransmission, SL HARQ process ID field is not included in the configured grant DCI. CG configuration index field is used to differentiate between the multiple configured grants.
Proposal 8: A dynamic grant DCI for SL HARQ retransmission and configured grant DCI have the following fields. The text proposal is provided as TP#2 in Appendix.
· Time gap
· New data indicator
· Lowest index of the subchannel allocation to the initial transmission
· SCI format 0-1 fields for frequency and time resource assignment
· PSFCH-to-HARQ feedback timing indicator
· PUCCH resource indicator
· CG configuration index
To indicate activation or release of CG type-2 resources, some fields of DCI format 3_0 can be used instead of explicit activation/release flag bit, as follows.
For activation of CG type-2 resources,
· NDI = 0;
· Frequency resource assignment = actual allocation value except all ‘1’;
For release of CG type-2 resources
· NDI = 0;
· Frequency resource assignment = all ‘1’ value;
Concerning DCI format 3_0 for HARQ feedback based retransmission, NDI field is used for indication.
· NDI = 1;
· Frequency resource assignment = actual allocation value except all ‘1’;
Proposal 9: NDI and frequency resource assignment field in DCI format 3_0 are used to differentiate among DCI for CG type-2 resource activation/release and DCI for HARQ feedback based retransmission. Text proposal is provided as TP#6 in Appendix.
	
	NDI
	Frequency resource assignment

	DCI for CG type-2 resource activation
	0
	Actual value except all ‘1’

	DCI for CG type-2 resource release
	0
	All ‘1’ value

	DCI for HARQ retransmission
	1
	Actual value except all ‘1’


For a dynamic grant and a configured grant case, if a TX UE used all the scheduled resources for transmission of a TB but failed to successfully transmit a TB, based on the HARQ feedback from the RX UE, the TX UE requests to gNB additional resources for retransmission through HARQ NACK report and the gNB schedules a dynamic grant resources to the TX UE. This additional retransmission resources allocated by a dynamic grant are used only for retransmission of the relevant TB, of which the transmission failed and was reported as HARQ NACK to gNB.
Proposal 10: No new TB is transmitted on the resources indicated by the dynamic grant DCI for SL HARQ retransmission.
Since the SL HARQ process ID is not configured either by a configure grant type 2 DCI or a dynamic grant DCI for SL HARQ retransmission, UE choose the SL HARQ process ID for retransmission.
Proposal 11: In SL configured grant mode, the determination of SL HARQ process ID for PSCCH/PSSCH transmission is up to UE implementation.

2.3. BWP switching
It was agreed in RAN1 Adhoc 1901 that UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time. Following the agreement, if UL BWP switching happens and the numerology of UL BWP changes, SL BWP is no longer valid and deactivated. If numerology doesn’t change due to UL BWP switching, SL configured grant type-1 or type-2 resources are considered as valid after UL BWP switching. If DL BWP is switched from one to another, SL configured grant type-1 or type-2 resources are always considered as valid. As for the PUCCH resources for SL HARQ feedback report from transmitter UE to gNB, if UL/DL BWP is switched to a new BWP, the PUCCH resources are considered as invalid and released for other use.
2.4. SL HARQ feedback
In RAN1#99, it is agreed that multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH is not supported in Rel-16. In this case, it is necessary to define how to handle the case when the SL HARQ timing is overlapped with UCI in a same occasion. Since PUCCH transmission timing for configured grant for sidelink and SPS PDSCH will not be dynamically changed, collision between feedbacks for different links will not be perfectly avoidable. Meanwhile, in our companion contribution [Procedure], we discussed the UL-SL prioritization rule for power control or dropping for simultaneous transmission of SL and UL. In this case, a priority of SL HARQ on PUCCH or PUSCH is the same as that of the corresponding PSFCH. On the other hand, priorities for UCI would not be defined. In this case, LTE principle can be reused to drop either SL HARQ or Uu UCI. To be specific, when the priority of SL HARQ on PUCCH or PUSCH is smaller than the higher layer parameter sl-PriorityThreshold, SL HARQ feedback will be transmitted on PUCCH or PUSCH, and Uu UCI will be dropped. Otherwise, Uu UCI will be transmitted on PUCCH or PUSCH, and SL HARQ feedback will be dropped.
Proposal 12: For dropping rule to handle the case where SL HARQ-ACK reporting is overlapped with UCI in a same occasions, 
· A priority of the HARQ-ACK information for sidelink on PUCCH or PUSCH is the same as the priority of a corresponding PSFCH
· A UE drops either SL HARQ-ACK reporting or UCI based on LTE principle, and the prioritized one is transmitted on PUCCH or PUSCH.
· For multiple SL HARQ-ACK information, the smallest value among priorities is used for comparison with sl-PriorityThreshold.
Meanwhile, according to the agreement made in email discussion [98b-NR-13], NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource by reusing the Rel-15 procedures for multiplexing DL HARQ-ACKs. In our understanding, for dynamic grant, a single DCI scheduling SL resources will generate 1 bit of SL HARQ-ACK. For configured grant type 1 or type 2 for sidelink, 1 bit of SL HARQ-ACK will be generated for each resource period. To capture the agreement in the specification, it is necessary to investigate how to modify the Rel-15 procedures for multiplexing SL HARQ-ACKs. 
For semi-static HARQ codebook, it is necessary to decide how to replace PDSCH time resource, and numerology of PDSCH. In addition, it does not need to consider CBG-based HARQ-ACK feedback and 2TB case. 
Proposal 13: For multiple SL HARQ-ACKs in a single PUCCH resource, in case of Type-1 codebook (i.e. semi-static codebook), 
· A set of slot timing values K_1 for Uu link is replaced with a set of PSFCH-to-PUCCH timing values for sidelink. 
· PDSCH time resource is replaced with the last PSFCH occasion associated with a SL grant.
· Numerology of PDSCH is replaced with numerology of sidelink. 
· TB-based HARQ-ACK feedback is used for sidelink even though PDSCH-CodeBlockGroupTransmission is provided.
· 1 TB is used for SL HARQ-ACK feedback for sidelink even though maxNrofCodeWordsScheduledByDCI is 2.
Note that in case of semi-static HARQ codebook, bit position of SPS PDSCH reception is determined based on the position of the PDSCH time resource. In a similar manner, bit position of the configured SL resource could be determined based on the position of the PSFCH occasions. 
For dynamic HARQ codebook, it is necessary to decide how to perform DAI counting and how to replace the set of PDCCH monitoring occasions, and SPS PDSCH reception. In addition, it does not need to consider CBG-based HARQ-ACK feedback and 2TB case. 
Proposal 14: For multiple SL HARQ-ACKs in a single PUCCH resource, in case of Type-2 codebook (i.e. dynamic codebook), 
· Introduce SAI (sidelink assignment) field in DCI for DG.
· DAI is replaced with SAI and counting SAI for SL HARQ-ACK feedback is independent on counting DAI for DL HARQ-ACK feedback.
· The set of PDCCH monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release is replaced with the set of PDCCH monitoring occasions for DCI for SL dynamic grant. 
· TB-based HARQ-ACK feedback is used even though PDSCH-CodeBlockGroupTransmission is provided.
· 1 TB is used for SL HARQ-ACK feedback even though maxNrofCodeWordsScheduledByDCI is 2. 
· SPS PDSCH reception is replaced with the last PSFCH reception associated with Configured grant.
Note that in case of dynamic HARQ codebook, HARQ-ACK bit for SPS PDSCH reception is concatenated to HARQ-ACK bits for PDSCH scheduled by PDCCH since SPS PDSCH would not have PDCCH except for the activation, so DAI-based bit ordering cannot be used. In a similar manner, HARQ-ACK bit of the configured SL resource would be concatenated to the HARQ-ACK bits for dynamic SL grants. 
Proposal 15: Adopt TP#2 and TP#4 in Appendix for Proposal 12-13. 
In RAN1#99 meetings, it is agree that one combination of “timing and resource for PUCCH” is used ot indicate that PUCCH resource is not provided for case of DG and type 2 CG. In our view, without introducing additional RRC parameter to indicate this pair, it can be considered that a certain combination of the timing and resource for PUCCH can be selected for that purpose. Since PUCCH resource definition includes the starting symbol of a slot for PUCCH transmission, the actual timing difference between PSFCH reception and PUCCH transmission will be determined by a combination of the timing indicator and resource indicator for PUCCH. Considering that the largest timing difference would not be useful in terms of latency, it can be considered that a combination of the timing indicator and resource indicator for PUCCH that make the largest timing difference between PSFCH reception and PUCCH transmission indicates that PUCCH is not provided. 
Proposal 16: For case of DG and type 2 CG, when a combination of “timing and resource for PUCCH” such that the actual timing difference between PSFCH reception and PUCCH transmission is the largest among the configured values is indicated by the DCI, the UE does not transmit PUCCH.
On PSFCH TX/RX collision issue, it is possible that PSFCH TX is prioritized over PSFCH RX. In other words, even though the RX UE transmit SL HARQ-ACK on PSFCH to the TX UE, the TX UE does not receive it. In this case, it seems straightforward that the SL HARQ-ACK state(s) associated with the PSFCH(s) which are not received by the TX UE due to the prioritization are treated as NACK state even for the groupcast option 1. 
Proposal 17: For unicast, groupcast, in cases when TX UE does not receive due to prioritization, TX UE reports NACK to gNB.
Regarding configured grant, TX UE may or may not transmit PSCCH/PSSCH to RX UE(s). In this case, RX UE would not transmit PSFCH since it does not receive PSCCH and PSSCH from the TX UE. Then, if the TX UE report NACK to the gNB for the set of configured SL resources in a period, gNB may make a wrong decision on scheduling retransmission resources or modifying configured SL resources. In this point of view, it can be considered that TX UE reports ACK if no PSCC/PSSCH is transmitted in a set of resources within a period for configured grant as shown in Figure 2. 
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Figure 2. Example of reporting SL HARQ-ACK for a SL configured grant on PUCCH.
Proposal 18: if no PSCCH/PSSCH is transmitted in a set of resources within a period for configured grant, TX UE reports ACK to gNB.
In this case, the maximum number of HARQ (re-)transmission for a TB co	uld be used for deciding SL HARQ-ACK to be reported to the gNB. To be specific, gNB can’t know TX UE’s starting timing of transmission for a TB since the TX UE can use any resource occasion of configured grant for its initial transmission of a TB. In other words, gNB can’t know how many transmissions are performed for a TB at TX UE side. At that time, the number of (re-)transmission for a certain TB reaches the configured maximum value, the TX UE does not need to have additional resources for the retransmission of the TB. In other words, for this case, the TX UE can report ACK to gNB regardless of whether the TX UE receives PSFCH carrying ACK for the TB. 
Proposal 19: If the maximum number of HARQ re-transmission for a TB is configured, in case of reaching the maximum number of HARQ re-transmissions for a TB, TX UE reports ACK to gNB.
Proposal 20: Adopt TP#5 in Appendix for Proposal 15-18. 
In RAN1#99 meeting, following working assumption is made for the definition of PUCCH transmission timing.
	Working assumption:
· The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 
· Note: it is not intended to define any new sync requirements for gNBs


For synchronous case where SL slot boundary is aligned with Uu slot boundary, there is no ambiguity on PUCCH transmission timing between UE and gNB. On the other hand, for asynchronous case where SL slot boundary is not aligned with that of Uu slot boundary, it would be necessary to define how gNB and UE have the same understanding on the PUCCH transmission timing. In addition, gNB may not know which synchronization reference resource is selected by a UE. On the other hand, UE knows both Uu slot boundary and SL slot boundary. In this case, first of all, gNB always assumes that synchronous case to indicate PUCCH transmission timing and to receive PUCCH transmitted by the UE. On the other hand, the UE reinterprets the indicated PSFCH-to-PUCCH transmission timing depending on the time difference between Uu slot boundary and SL slot boundary. For example, in Figure 3, gNB assumes that SL slot boundary is aligned with Uu slot boundary and set the value of PSFCH-to-PUCCH timing to 10. In this case, when UE is in synchronous case, the UE will transmit a PUCCH 10 UL-slots later after the PSFCH reception. On the other hand, when UE is in asynchronous case, the UE will compensate the value of PSFCH-to-PUCCH timing according to the time difference between the PSFCH reception time for synchronous case and the actual PSFCH reception time. In this example, UE will change the PSFCH-to-PUCCH timing from 10 slots into 6 slots. In this case, even for the asynchronous case, gNB and UE can have the same understanding on the PUCCH transmission timing. 
Proposal 21: When SL slot boundary and UL slot boundary is not aligned, the reference point for PSFCH-to-PUCCH timing is determined based on following: 
· Step 1: The UE determines virtual PSFCH reception time based on the timing of the serving cell associated with the SL DCI reception. 
· Step 2: The UE assumes that k=0 corresponds to a last slot for a PUCCH transmission which overlaps with the last virtual PSFCH reception occasion.
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Figure 3. Example of PSFC-to-PUCCH transmission timing for synchronous case and asynchronous case.
3. Conclusions
In this contribution, we discussed some aspects on Uu-based sidelink resource allocation/configuration. Based on the above discussion, our proposals and observations are given as follows:
Proposal 1: The following working assumption is confirmed with the following clarifications. The text proposal is provided as TP#1 in Appendix.
· m is the physical slot offset in SL numerology
·  is removed in the equation
Agreements:
· For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formular)  where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
Proposal 2: The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = timeDomainOffset × numberOfSymbolsPerSlot -  + N0 × periodicity, where
· timeDomainOffset to DL SFN=0 and periodicity in physical symbol is of SL numerology
· numberOfSymbolsPerSlot is the number of SL symbols per SL slot
· TTA is the timing advance value
· N0 is the smallest integer satisfying that Toffset is not earlier than the timing of receving RRC signaling for configured grant type 1.
The text proposal is provided as TP#1 in Appendix.
Proposal 3: SL DCI format 3_0 for dynamic grant is zero-padded to be aligned with the size of SL DCI format 3_0 for configured grant. The text proposal is provided as TP#2 in Annex.
Proposal 4: NR Uu DCI format for SL DCI format size alignment should satisfy the following conditions. The text proposal is provided as TP#3 in Annex.
· In PDCCH monitoring occasion where a UE is configured to monitor both NR Uu DCI format and SL DCI format in the same slot for the same CC, at least one Uu DCI format and SL DCI format are associated with the same CORESET, and the search spaces for Uu DCI format and SL DCI format are overlapped.
· When multiple Uu DCI formats exist in the search space overlapped with that of the SL DCI format, Uu DCI format is selected such that the amount of padded bits is minimized.
· UE does not expect that all the NR UU DCI format sizes in the search space overlapped with that of the SL DCI format are smaller than the SL DCI format size.
Proposal 5: The following working assumption is NOT confirmed. CG configuration index is used instead of HARQ process ID in dynamic grant DCI for SL HARQ retransmission.
· (working assumption) The HARQ ID is used to identify the TB for which resources for retransmission are provided (subject to the indication of re-transmission via NDI)
Proposal 6: A single SL HARQ process is used per configured grant, as same as in LTE V2X case.
Proposal 7: The CRC of a dynamic grant DCI for SL HARQ feedback based retransmission is scrambled by SL CS RNTI. The text proposal is provided as TP#2 in Appendix.
Proposal 8: A dynamic grant DCI for SL HARQ retransmission and configured grant DCI have the following fields. The text proposal is provided as TP#2 in Appendix.
· Time gap
· New data indicator
· Lowest index of the subchannel allocation to the initial transmission
· SCI format 0-1 fields for frequency and time resource assignment
· PSFCH-to-HARQ feedback timing indicator
· PUCCH resource indicator
· CG configuration index
Proposal 9: NDI and frequency resource assignment field in DCI format 3_0 are used to differentiate among DCI for CG type-2 resource activation/release and DCI for HARQ feedback based retransmission. Text proposal is provided as TP#6 in Appendix.
	
	NDI
	Frequency resource assignment

	DCI for CG type-2 resource activation
	0
	Actual value except all ‘1’

	DCI for CG type-2 resource release
	0
	All ‘1’ value

	DCI for HARQ retransmission
	1
	Actual value except all ‘1’


Proposal 10: No new TB is transmitted on the resources indicated by the dynamic grant DCI for SL HARQ retransmission.
Proposal 11: In SL configured grant mode, the determination of SL HARQ process ID for PSCCH/PSSCH transmission is up to UE implementation.
Proposal 12: For dropping rule to handle the case where SL HARQ-ACK reporting is overlapped with UCI in a same occasions, 
· A priority of the HARQ-ACK information for sidelink on PUCCH or PUSCH is the same as the priority of a corresponding PSFCH
· A UE drops either SL HARQ-ACK reporting or UCI based on LTE principle, and the prioritized one is transmitted on PUCCH or PUSCH.
· For multiple SL HARQ-ACK information, the smallest value among priorities is used for comparison with sl-PriorityThreshold.
Proposal 13: For multiple SL HARQ-ACKs in a single PUCCH resource, in case of Type-1 codebook (i.e. semi-static codebook), 
· A set of slot timing values K_1 for Uu link is replaced with a set of PSFCH-to-PUCCH timing values for sidelink. 
· PDSCH time resource is replaced with the last PSFCH occasion associated with a SL grant.
· Numerology of PDSCH is replaced with numerology of sidelink. 
· TB-based HARQ-ACK feedback is used for sidelink even though PDSCH-CodeBlockGroupTransmission is provided.
· 1 TB is used for SL HARQ-ACK feedback for sidelink even though maxNrofCodeWordsScheduledByDCI is 2.
Proposal 14: For multiple SL HARQ-ACKs in a single PUCCH resource, in case of Type-2 codebook (i.e. dynamic codebook), 
· Introduce SAI (sidelink assignment) field in DCI for DG.
· DAI is replaced with SAI and counting SAI for SL HARQ-ACK feedback is independent on counting DAI for DL HARQ-ACK feedback.
· The set of PDCCH monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release is replaced with the set of PDCCH monitoring occasions for DCI for SL dynamic grant. 
· TB-based HARQ-ACK feedback is used even though PDSCH-CodeBlockGroupTransmission is provided.
· 1 TB is used for SL HARQ-ACK feedback even though maxNrofCodeWordsScheduledByDCI is 2. 
· SPS PDSCH reception is replaced with the last PSFCH reception associated with Configured grant.
Proposal 15: Adopt TP#2 and TP#4 in appendix for Proposal 12-13. 
Proposal 16: For case of DG and type 2 CG, when a combination of “timing and resource for PUCCH” such that the actual timing difference between PSFCH reception and PUCCH transmission is the largest among the configured values is indicated by the DCI, the UE does not transmit PUCCH.
Proposal 17: For unicast, groupcast, in cases when TX UE does not receive due to prioritization, TX UE reports NACK to gNB.
Proposal 18: if no PSCCH/PSSCH is transmitted in a set of resources within a period for configured grant, TX UE reports ACK to gNB.
Proposal 19: If the maximum number of HARQ re-transmission for a TB is configured, in case of reaching the maximum number of HARQ re-transmissions for a TB, TX UE reports ACK to gNB.
Proposal 20: Adopt TP#5 in appendix for Proposal 15-18. 
Proposal 21: When SL slot boundary and UL slot boundary is not aligned, the reference point for PSFCH-to-PUCCH timing is determined based on following: 
· Step 1: The UE determines virtual PSFCH reception time based on the timing of the serving cell associated with the SL DCI reception. 
· Step 2: The UE assumes that k=0 corresponds to a last slot for a PUCCH transmission which overlaps with the last virtual PSFCH reception occasion.

Appendix
TP#1. Text proposal for TS 38.214
	[bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc29673238][bookmark: _Toc29673379][bookmark: _Toc29674372]8.1.2.1	Resource allocation in time domain
<Unchanged part is omitted>
In sidelink resource allocation mode 1:
-	For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-	For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321], and SL grant received on the DCI format 3_0.
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter timeGapFirstSidelinkTransmission and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than  where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value and is the slot offset between the slot DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.

-	For sidelink configured grant type 1:
-	The slot of the first sidelink transmissions configured by RRC is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = timeDomainOffset × numberOfSymbolsPerSlot -  + N0 × periodicity, where N0 is the smallest integer satisfying that Toffset is not earlier than the timing of confirmation of RRC signaling for configured grant type 1. The parameters timeDomainOffset and periodicity are ConfiguredGrantConfig are the information elements as specified in [TS 38.331] and interpreted with the configured sidelink BWP numerology. The timeDomainOffset is the offset to SFN=0 in downlink. The parameter numberOfSymbolsPerSlot refers to the number of consecutive symbols per slot as specified in [TS 38.211].
-	The remained slots of the sidelink transmissions follow the higher layer configuration according to [10, TS 38.321].
The UE shall not transmit anything on the resources configured by configuredGrantConfig-SL if the higher layers did not deliver a transport block to transmit on the resources allocated for sidelink configured grant.
A set of allowed periodicities P are defined in [12, TS 38.331].




TP#2. Text proposal for TS 38.212
	7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The CRC of the DCI format 3_0 for dynamic grant is scrambled by SL-RNTI, and the CRC of the DCI format 3_0 for dynamic grant for SL HARQ retransmission or for configured grant type 2 is scrambled by SL-CS-RNTI. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI:
-	Time gap – [x] bits determined by higher layer parameter timeGapFirstSidelinkTransmission, as defined in subclause x.x.x of [6, TS 38.214]
-	HARQ process ID – [x] bits as defined in subclause x.x.x of [6, TS 38.214] if the CRC of the DCI format 3_0 is scrambled by SL-RNTI; otherwise 0 bit
-	Sidelink assignment index – [x] bits
-	New data indicator – 1 bit as defined in subclause x.x.x of [6, TS 38.214]
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in subclause x.x.x of [6, TS 38.214]
-	SCI format 0-1 fields according to subclause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
 -	PUCCH resource indicator – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise [x] bits as defined in subclause x.x.x of [6, TS 38.214].
If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI and DCI format 3_0 with CRC scrambled by SL-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI zeros shall be appended to DCI format 3_0 with CRC scrambled by SL-RNTI until the payload size equals that of DCI format 3_0 with CRC scrambled by SL-CS-RNTI. 



TP#3. Text proposal for TS 38.212
	[bookmark: _Toc19798773][bookmark: _Toc26467244][bookmark: _Toc29326605][bookmark: _Toc29327755]7.3.1.0	DCI size alignment
<Unchanged part is omitted>
Step 4C:
-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps 
-	If the number of information bits in the DCI format 0_1 prior to padding is less than the payload size of the DCI format 1_1 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_1 until the payload size equals that of the DCI format 1_1.
-	If the number of information bits in the DCI format 1_1 prior to padding is less than the payload size of the DCI format 0_1 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_1 until the payload size equals that of the DCI format 0_1.
If the UE is configured to monitor DCI format 3_0 and/or DCI format 3_1 in a UE-specific search space, following steps are applied.
Step 5:
 -	In the PDCCH monitoring occasion where the UE is configured to monitor DCI format 3_0 and/or DCI format 3_1 and DCI format 1_0/0_0, 
-	If the number of information bits in the DCI format 3_1/3_0 prior to padding is less than the payload size of the DCI format 1_0/0_0 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 3_0/3_1 until the payload size equals that of the DCI format 1_0/0_0.
-	In the PDCCH monitoring occasion where the UE is configured to monitor DCI format 3_0 and/or DCI format 3_1 and DCI format 1_1/0_1, 
-	If the number of information bits in the DCI format 3_1/3_0 prior to padding is not equal to the number of information bits in the DCI format 1_1 or the number of information bits in the DCI format 0_1 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 3_0/3_1 until the payload size equals one of the DCI format 1_1 and DCI format 0_1 such that the number of padding bits is minimized.
-	In the PDCCH monitoring occasion where the UE is configured to monitor DCI format 3_0 and/or DCI format 3_1 and DCI format 1_0/0_0 and DCI format 1_1/0_1, 
-	If the number of information bits in the DCI format 3_1/3_0 prior to padding is not equal to the number of information bits in the DCI format 1_1 or the number of information bits in the DCI format 0_1 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 3_0/3_1 until the payload size equals one of the DCI format 1_0/0_0, the DCI format 1_1 and DCI format 0_1 such that the number of padding bits is minimized.
The UE does not expect that all of the DCI format 1_0/0_0, DCI format 1_1, and DCI format 0_1 have the smaller number of information bits than DCI format 3_0/3_1.
<Unchanged part is omitted>




TP#4: Text proposal for TS 38.213.
	[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]16.5.1	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PSFCH reception only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PSFCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 3_0 or sl-ACKToUL-ACK. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PSFCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 3_0 or sl-ACKToUL-ACK. 
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a PSFCH reception associated with a PSSCH scheduled by DCI format 3_0 with counter SAI field value of 1, or 
-	a PSFCH receptions associated with a PSSCH scheduled by SL configured grant 
within the [image: ] occasions for candidate PSFCH receptions as determined in Clause 16.5.1.1, the UE determines a HARQ-ACK codebook only for the PSFCH reception according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 3_0 is according to Table 16.5.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 16.5.1.1 and Clause 16.5.1.2 for a HARQ-ACK codebook determination apply.
Set  to the number of SL configured grant configuration configured to the UE for serving cell 
Set  to the number of SL slots for PSFCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – SL configured grant configuration index: lower indexes correspond to lower RRC indexes of corresponding SL configured grant configurations 
while 
Set  – slot index 
while 
if UE receives PSFCH associated with a PSSCH scheduled by SL configured grant in slot  for SL configured grant configuration  on serving cell 
 = HARQ-ACK information bit for this PSFCH reception 
;
end if
;
end while
;
end while
end while

[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294]16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active SL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PSFCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 3_0 for serving cell [image: ], [image: ] is provided by sl-ACKToUL-ACK for DCI format 3_0
b)	on the ratio  between the sidelink SCS configuration  and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Sidelink and BWP-Uplink for the active SL BWP and the active UL BWP, respectively
c)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1.
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PSFCH receptions according to the following pseudo-code. 
Set [image: ] - index of occasion for candidate PSFCH reception 
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
while [image: ] 
if 
Set  – index of a SL slot within an UL slot
while  
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
[image: ]; 
[image: ];
;
end if
end while
end if
[image: ];
end while
If a UE receives a PSFCH receptions associated with a PSSCH scheduled by SL configured grant, or a PSFCH reception associated with a PSSCH scheduled by DCI format 3_0 and if
-	the UE is configured with one serving cell, and
-	[image: ], and
the UE generates HARQ-ACK information only for the PSFCH reception
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in Clause 9.2.3. 
A UE determines [image: ] HARQ-ACK information bits, for a total number of [image: ] HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a PSFCH, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the PSFCH. The cardinality of the set [image: ] defines a total number [image: ] of occasions for PSFCH reception for serving cell [image: ] corresponding to the HARQ-ACK information bits.
Set [image: ]- HARQ-ACK information bit index
Set [image: ] – index of occasion for candidate PSFCH reception
while [image: ]
[image: ] = HARQ-ACK information bit of serving cell [image: ];
[image: ];
[image: ];
end while
end while
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as  where 
-	[image: ] is the number of SL-HARQ-ACK feedbacks the UE receives in PSFCH reception occasion [image: ] for serving cell [image: ]
[bookmark: _Toc12021471][bookmark: _Toc20311583][bookmark: _Toc26719408][bookmark: _Toc29894841][bookmark: _Toc29899140][bookmark: _Toc29899558][bookmark: _Toc29917295]16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
-	if the UE has not received any PSFCH that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PSFCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PSCCH/PSSCH transmission or on the value of sl-ACKToUL-ACK if the PSFCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: ] occasions for candidate PSFCH receptions on any serving cell [image: ], as described in Clause 16.5.1.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 16.5.1.1 unless the UE receives only a PSFCH reception associated with a PSSCH scheduled by SL configured grant, or only a PSFCH reception associated with a PSSCH scheduled by DCI format 3_0 with counter SAI field value of 1 on the PCell in the [image: ] occasions for candidate PSFCH receptions in which case the UE generates HARQ-ACK information only for the PSFCH reception as described in Clause 16.5.1.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PSFCH reception that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 16.5.1.1 when a value of the DAI field in DCI format 0_1 is [image: ]. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: ] unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: ] if the DAI field in DCI format 0_1 is set to '0'; otherwise, [image: ].

[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296]16.5.2	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic. Unless stated otherwise, a PSFCH-to-HARQ_feedback timing indicator field provides an applicable value.
[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297]16.5.2.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling SL resources on an active SL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PSFCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PSFCH reception ending
-	Time gap field in a DCI format scheduling SL resources.
PDCCH monitoring occasions are indexed in an ascending order of start times of the search space sets. For indexing within a serving cell for a same start time of search space sets. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
A value of the counter sidelink assignment indicator (SAI) field in DCI formats denotes the accumulative number of PDCCH monitoring occasion(s) in which PSFCH reception(s) associated with the DCI formats is present up to the current PDCCH monitoring occasion, in ascending order of PDCCH monitoring occasion index [image: ], where [image: ]. 
Denote by  the number of bits for the counter SAI and set . Denote by  the value of the counter SAI in a DCI format scheduling SL resources on serving cell [image: ] in PDCCH monitoring occasion [image: ] according to Table 16.5.2-1. 
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: ] and for any PUCCH format, the UE determines the [image: ], for a total number of [image: ] HARQ-ACK information bits, according to the following pseudo-code:
Set [image: ] – PDCCH with DCI format scheduling SL resources monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
unless PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
if there is a PSFCH reception associated with PDCCH in PDCCH monitoring occasion [image: ] 
if 
[image: ]
end if
=
=
 = HARQ-ACK information bit of this cell

end if
end if
[image: ]
end while
if [image: ]
[image: ]
end if
 
end if
[image: ] for any [image: ]
if a single SL configured grant configuration is activated for a UE and the UE is configured to receive a PSFCH associated with PSCCH/PSSCH on the SL configured grant resource in a slot [image: ] for serving cell [image: ], where [image: ] is the PSFCH-to-HARQ-feedback timing value for SL configured grant configuration on serving cell [image: ]
[image: ]
[image: ]= HARQ-ACK information bit associated with the PSFCH reception associated with SL configured grant PSCCH/PSSCH
end if
If multiple SL configured grant configurations are activated for a UE and the UE multiplexes corresponding HARQ-ACK information in the PUCCH in slot , the UE generates the HARQ-ACK information as described in Clause 16.5.1 and appends it to the [image: ] HARQ-ACK information bits.
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
-	 is the value of the counter SAI in the last DCI format scheduling SL resources for any serving cell [image: ] that the UE detects within the [image: ] PDCCH monitoring occasions. 
-	 if the UE does not detect any DCI format scheduling SL resources for any serving cell [image: ] in any of the [image: ] PDCCH monitoring occasions.
-	 is the total number of a DCI format scheduling SL resources that the UE detects within the [image: ] PDCCH monitoring occasions for serving cell [image: ].  if the UE does not detect any DCI format scheduling SL resources for serving cell [image: ] in any of the [image: ] PDCCH monitoring occasions.
-	[image: ] is the number of PSFCH associated with PSCCH/PSSCH scheduled by a DCI format that the UE detects in PDCCH monitoring occasion [image: ] for serving cell [image: ]. 
-	[image: ] is the number of PSFCH receptions associated with SL configured grant resources by the UE on serving cell [image: ] for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PSFCH receptions within the [image: ] PDCCH monitoring occasions.

Table 16.5.2-1: Value of counter SAI for  
	SAI
MSB, LSB
	
	Number of PDCCH monitoring occasion(s) in which PSFCH is present, denoted as [image: ] and [image: ]

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	



[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc29894844][bookmark: _Toc29899143][bookmark: _Toc29899561][bookmark: _Toc29917298]16.5.2.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a SAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling SL resources on any serving cell [image: ] and the UE does not have HARQ-ACK information in response to a PSFCH reception associated with SL configured grant to multiplex in the PUSCH, as described in Clause 16.5.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Clause 16.5.2.1.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 16.5.2.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 16.5.2.1, after the completion of the [image: ] loops, the UE sets [image: ] where [image: ] is the value of the DAI field in DCI format 0_1 according to Table 16.5.2-2
If a UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 3_0for scheduling SL resources on any serving cell [image: ] and the UE does not have HARQ-ACK information in response to a PSFCH reception associated with SL configured grant to multiplex in the PUSCH, as described in Clause 16.5.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
Table 16.5.2-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
	[image: ] 
	Number of PDCCH monitoring occasion(s) in which PSFCH is present, denoted as [image: ] and [image: ]

	0,0
	1
	[image: ]

	0,1
	2
	[image: ]

	1,0
	3
	[image: ]

	1,1
	4
	[image: ]












TP#5: Text proposal for TS 38.213
	[bookmark: _Toc29894887][bookmark: _Toc29899186][bookmark: _Toc29899604][bookmark: _Toc29917340]16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources [12, TS 38.331] to report HARQ-ACK information to a serving gNB that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
For SL configured grant Type 1 or Type 2 PSSCH receptions transmissions by a UE within a time period provided by periodSlCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For each PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report to the gNB in a PUCCH or PUSCH transmission, the UE can be indicated by higher layers to perform one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable.
-	generate HARQ-ACK information with same value as a value of HARQ-ACK information the UE determines from a PSFCH reception in the PSFCH reception occasion and, if the UE determines that a PSFCH is not received at the PSFCH reception occasion, generate NACK
-	generate ACK when the UE determines ACK from each PSFCH reception for the number of PSFCH reception occasions; otherwise, generate NACK if the UE determines absence of PSFCH reception or determines a NACK value from a PSFCH reception at a corresponding PSFCH reception occasion 
-	generate ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK 
If the UE determines that the number of received PSSCH for a TB exceed the configured maximum number of retransmissions provided by XXX, the UE generates ACK.
If the UE transmits a PSFCH in any PSFCH reception occasions, the UE generates NACK. 
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by periodSlCG, if any PSSCH is not transmitted in the time period, the UE generates ACK.
If the UE is indicated by higher layers to not receive a PSFCH in response to a PSSCH transmission by the UE, the UE generates ACK.
With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where  is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-ACKToUL-ACK.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion.
For a PSSCH reception by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH reception activated by a DCI format, the DCI format can indicate to the UE that a PUCCH resource is not provided if DCI format indicates PUCCH resource and PSFCH-to-HARQ_feedback timing such that timing difference between the PSFCH reception and the PUCCH transmission is the largest configured value, the UE determines that a PUCCH resource is not provided. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Config. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions.



TP#6: Text proposal for TS 38.213
	[bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc26719424][bookmark: _Toc29894859][bookmark: _Toc29899158][bookmark: _Toc29899576][bookmark: _Toc29917313]10.2	PDCCH validation for DL SPS and UL grant Type 2 and SL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0'. 
A UE validates, for scheduling activation or scheduling release, a configured SL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a SL-CS-RNTI provided by UE-Identity-CGType1Type2, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0'. 
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH 
-	if the UE is provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or more UL grant Type 2 PUSCH or SPS PDSCH configurations
-	if the UE is not provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a release for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-4. 
If a UE is provided one or more configuration for SL grant Type 2, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-5 or Table 10.2-6.
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or configured UL grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	HARQ process number
	set to all '0's/0_2
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1



Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations 
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1



Table 10.2-5: Special fields for SL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 3_0 
	DCI format 3_1

	Activation/release indication
	N/A
	1



Table 10.2-6: Special fields for SL grant Type 2 scheduling release PDCCH validation
	
	DCI format 3_0 
	DCI format 3_1

	Activation/release indication
	N/A
	0

	Frequency resource assignment
	set to all '1's
	N/A



A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after [image: ] symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release, [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], wherein [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.
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