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Introduction
In RAN1#99, 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
· To down-select:
· Alt 1: (Working assumption) the UE is not expected to be configured such that there is both PDCCH monitoring for Uu and PDCCH monitoring for SL in the same slot
· Alt 2: (Working assumption) 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 about remaining details on Mode-1 resource allocation for NR V2X sidelink (SL) and provide our proposals and views on each of topics. 
Discussion
1.1. Details on SL DCI format
As agreed in RAN1#98bis and 99, two different SL DCIs including both SL RNTI for dynamic grant and SL CS RNTI for CG type 2 grant should have the same size. The two different SL DCIs can have same size by zero padding and distinguish it by using different SL RNTIs. For alignment of the size to one of the existing DCI formats in NR, it is necessary to align the size possibly with padding bits, in order to avoid further blind decoding and higher complexity.
Proposal 1: The size of the new DCI format and the size of one of the existing NR DCI formats are aligned (Confirm working assumption)
	Regarding SL DCI contents, some SL DCI contents highlighted by red colour additionally needs to be considered on top of currently agreed SL DCI contents as shown in following table:
	· 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]
· 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, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 
· Counter DAI – 2bits if dynamic SL HARQ-ACK codebook is configured when reporting the SL HARQ-ACK to gNB; otherwise 0 bit.
· Activation/release – 1bit if DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 0 bit.


Proposal 2: SL DCI contents in above table is supported.

1.2. SL HARQ feedback to a gNB
It was agreed on Tx UE behavior for reporting SL HARQ-ACK contents to the gNB as following:
	[bookmark: _Hlk23855710]Agreement_[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 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.


Regarding the working assumptions, either a single TB or multiple TBs can be scheduled across multiple PSSCH slots with the relevant PSFCH occasions. As shown in Figure 1, when generating the HARQ-ACK report for the transmission corresponding to a grant, there can be for example two different cases that case 1 is to transmit one TB using two PSSCH slots scheduled by a single dynamic grant (DG) or configured grant (CG), while case 2 is to transmit two TBs using two PSSCH slots scheduled by two dynamic grants (DG), respectively. In the case 1, the most recent PSFCH occasion (red PSFCH occasion) associated with the grant can be considered for determining SL HARQ-ACK state related to the TB when reporting it to gNB. Similarly, in the case 2, the two most recent PSFCH occasions associated with two different grants, respectively can be considered for determining two SL HARQ-ACK states related to two TB. In addition, in case of configured grant, as agreed, 1 bit of SL HARQ-ACK is reported based on SL HARQ-ACK state of last PSFCH occasion within a resource set. 
Proposal 3: The most recent PSFCH occasion associated with the transmissions corresponding to a grant is used for determination of SL HARQ-ACK state when reporting it to gNB.


[bookmark: _Ref24028482]Figure 1. Association between most recent PSFCH occasion and a single PUCCH

There are still some FFS in the agreement that need to be handled:
1. PSFCH Tx/Rx prioritization:
· If Tx UE Rx is deprioritized due to the transmission of PSFCH of the Tx UE, it is straightforward that HARQ-ACK state associated with the PSFCH occasion (i.e. deprioritized PSFCH reception) is reported as “NACK” to gNB since that would be a conservative way not to impact the system performance significantly.
Proposal 4: In cases when reception of PSFCH in Tx UE is deprioritized, Tx UE reports NACK to gNB

2. For the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report,
· [bookmark: _Hlk32582426]As in CG that was agreed, support 1bit of SL HARQ-ACK per dynamic grant when reporting it to gNB.
Proposal 5: Support 1 bit of SL HARQ-ACK per dynamic grant when reporting it to gNB.
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[bookmark: _Ref32582930]Figure 2. Determination of HARQ-ACK state for PSFCH occasion associated with PSSCH disabled SL HARQ feedback
3. Determination of HARQ-ACK state for PSFCH occasion associated with PSSCH disabled SL HARQ feedback, 
· As seen in Figure 2, assuming that Tx UE is configured with Type 1 SL codebook for SL HARQ reporting and according to a set of slot timing value (e.g. K_1), two PSFCH occasions are associated with one PUCCH occasion by RRC signaling (similar with the association between PDSCH occasions and a PUCCH occasion in NR Uu), it is possible that Tx UE can transmit PSCCH/PSSCH to Rx UE#2 in a green slot, that disables SL HARQ feedback so, the Rx UE#2 does not transmit PSFCH in the PSFCH occasion associated with green PSCCH/PSSCH (second PSFCH occasion) and finally, Tx UE would determine its SL HARQ-ACK state as “NACK” for the corresponding PSFCH occasion when reporting it to gNB, since there is no PSFCH reception in the corresponding PSFCH occasion. However, if the Tx UE reports its SL HARQ-ACK state as “NACK” to gNB, gNB may make wrong decision on scheduling retransmission resources and cause unnecessary PDCCH transmission/SL scheduling for the PSCCH/PSSCH in green slot that does not require retransmission. Because the SL HARQ-ACK needs to be reported to gNB according to semi-static codebook configuration (i.e. a set of slot timing values between PSFCH occasions and PUCCH occasion), Tx UE should determine it as “ACK” so that gNB does not make wrong scheduling decision on the retransmission.
Proposal 6: When reporting SL HARQ-ACK to gNB, Tx UE reports the SL HARQ-ACK state as “ACK” if PSFCH occasion for the reporting SL HARQ-ACK is associated with PSCCH/PSSCH transmission disabled SL HARQ-feedback.

4. If no PSCCH/PSSCH is transmitted in a set of resources for configured grant
· Regarding configured grant, Tx UE may or may not transmit PSCCH/PSSCH to Rx UE(s) in a set of configured SL resources in a period depending on Tx buffer status. If Tx UE does not transmit PSCCH/PSSCH on the set of configured SL resources in a period, Tx UE may report SL HARQ-ACK states as “NACK”. Again, it will also cause wrong scheduling decision in gNB side. Therefore, Tx UE reports ACK to gNB in this case.
Proposal 7: If Tx UE does not transmit PSCCH/PSSCH on the set of configured SL resources in a period, Tx UE reports ACK to gNB

5. whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB
· In our view, it is reasonable that Tx UE reports “ACK” to gNB since Tx UE does not need PSSCH retransmission any more due to reaching the maximum number of retransmissions for a TB.
Proposal 8: If the maximum number of HARQ retransmission for a TB is configured, Tx UE reports “ACK” to gNB when reaching the maximum number of HARQ retransmission for a TB.

According to the previous agreements [1], for SL HARQ feedback both Type-1 and Type-2 codebook are supported, while it was concluded that both DL HARQ and SL HARQ feedback is not allowed to be multiplexed in one PUCCH transmission.
For Type-1 SL HARQ codebook, it can be firstly considered to replace the PDSCH occasions with the PSFCH occasions, that are associated with one single PUCCH occasion. It seems it can easily cover all the various situations of SL HARQ feedback in terms of determination of SL HARQ-ACK codebook size. Therefore, a set of slot timing values between PSFCH occasion(s) and a PUCCH occasion for sidelink is configured for the type 1 SL HARQ codebook determination regardless of what SL scheduling is performed on PSCCH/PSSCH slots.
In addition to that, the TDD UL-DL configuration (i.e. TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated) needs to be considered on whether DL/UL symbols in a slot are overlapped with SL symbols. If overlapped, the overlapped slot will be excluded in type-1 SL HARQ codebook. Since it was not agreed to support multiple PSSCH occasions within one SL slot, and a same subcarrier spacing is assumed between SL and UL, they don’t need to be further considered any more in type-1 SL codebook, different from that of NR Uu.
In NR Uu perspective, there are some RRC configurations such as CBG based PDSCH transmission and maximum number of codewords of PDSCH transmission for type-1 codebook determination. However, since DL HARQ-ACK reporting and SL HARQ-ACK reporting is separate (not multiplexing into same PUCCH), those configurations does not needs to be considered for SL HARQ-ACK reporting to gNB. That is, for SL HARQ-ACK reporting, both TB-based SL HARQ-ACK feedback and only 1 TB for SL HARQ-ACK feedback in a slot are only used for SL HARQ-ACK codebook determination.
Proposal 9: For type 1 SL HARQ-ACK codebook determination,
· A set of slot timing values between PSFCH occasion(s) and a PUCCH occasion for sidelink is configured.
· TDD UL-DL configurations (i.e. TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated) are considered for available SL resources
· NR Uu configurations such as CBG-based PDSCH or maximum number of TB in a slot are discarded for SL HARQ-ACK reporting

For type-2 SL HARQ codebook, it is necessary to define DAI like field in SL DCI format to indicate the number of SL scheduling assignments for SL HARQ reporting to a gNB. Specifically, only counter DAI (C-DAI) is only necessary to count the number of PDCCH monitoring occasions for SL grant. In addition, SL HARQ-ACK bit for SPS PSSCH is concatenated to the SL HARQ-ACK bits for dynamic SL grants similar with NR-Uu.
Proposal 10: For type 2 SL HARQ-ACK codebook determination,
· Counter DAI is only defined to count the number of PDCCH monitoring occasions for dynamic SL grants
· SL HARQ-ACK bit for SPS PSSCH is concatenated to the SL HARQ-ACK bits for dynamic SL grants
· NR Uu configurations such as CBG-based PDSCH or maximum number of TB in a slot are discarded for SL HARQ-ACK reporting

Summary and conclusions
In this contribution, we provided our proposals on Mode-1 resource allocation. The suggestions of this contribution are summarized as follows:
Proposal 1: The size of the new DCI format and the size of one of the existing NR DCI formats are aligned (Confirm working assumption)
Proposal 2: SL DCI contents in above table is supported.
Proposal 3: The most recent PSFCH occasion associated with the transmissions corresponding to a grant is used for determination of SL HARQ-ACK state when reporting it to gNB.
Proposal 4: In cases when reception of PSFCH in Tx UE is deprioritized, Tx UE reports NACK to gNB
Proposal 5: Support 1 bit of SL HARQ-ACK per dynamic grant when reporting it to gNB.
Proposal 6: When reporting SL HARQ-ACK to gNB, Tx UE reports the SL HARQ-ACK state as “ACK” if PSFCH occasion for the reporting SL HARQ-ACK is associated with PSCCH/PSSCH transmission disabled SL HARQ-feedback.
Proposal 7: If Tx UE does not transmit PSCCH/PSSCH on the set of configured SL resources in a period, Tx UE reports ACK to gNB
Proposal 8: If the maximum number of HARQ retransmission for a TB is configured, Tx UE reports “ACK” to gNB when reaching the maximum number of HARQ retransmission for a TB.
Proposal 9: For type 1 SL HARQ-ACK codebook determination,
· A set of slot timing values between PSFCH occasion(s) and a PUCCH occasion for sidelink is configured.
· TDD UL-DL configurations (i.e. TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated) are considered for available SL resources
· NR Uu configurations such as CBG-based PDSCH or maximum number of TB in a slot are discarded for SL HARQ-ACK reporting
Proposal 10: For type 2 SL HARQ-ACK codebook determination,
· Counter DAI is only defined to count the number of PDCCH monitoring occasions for dynamic SL grants
· SL HARQ-ACK bit for SPS PSSCH is concatenated to the SL HARQ-ACK bits for dynamic SL grants
· NR Uu configurations such as CBG-based PDSCH or maximum number of TB in a slot are discarded for SL HARQ-ACK reporting
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