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Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83 [1], in RAN1#98bis, the issue on mode 1 resource allocation was discussed with following agreements and working assumptions [2]:
Agreements:
· In Mode-1, for a UE, for each of the configured MCS tables (for both DG & CG):
· If no MCS is configured, UE autonomously selects MCS from the full range of values 
· Up to UE implementation
· FFS details for the MCS table
· If a single MCS is configured, the MCS is used by the UE
· If a range of two or more MCSs are configured, UE autonomously selects the MCS from the configured values
· Up to UE implementation
Agreements:
· To signal the gap between DCI reception and the first sidelink transmission scheduled by DCI:
· A table of values is configured by RRC.
· DCI determines which of the configured values is used.
· FFS how to determine the slot for the first sidelink transmission (e.g., based on the indicated value, potential async between Uu & SL, different numerologies, etc.)
· FFS if the gap is in physical or logical slots.
Agreements:
For reporting SL HARQ-ACK to the gNB: 
· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicate timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)
Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size
Agreements:
· Multiple type-1 configured grants per UE are supported when LTE Uu controls NR SL
· Up to the same max number of type-1 configured grants per UE when NR Uu controls NR SL
Working assumption:
· Each transmission in a resource provided by a configured grant contains PSCCH and PSSCH.
Agreements:
· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.
In email discussion [98b-NR-12] following agreements was made:
· 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 behaviour 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.
In email discussion [98b-NR-13] following agreements was made:
· 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.
· [bookmark: _GoBack]Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
· NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 
· A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.
· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
· FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.
· For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
· The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
· SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
· FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
· FFS other details on how the codebook(s) are constructed
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
· The Rel-15 procedures and signalling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.
In this contribution, we will discuss and give our views on the issues for mode 1 resource allocation mechanism in NR sidelink.

Discussion
Cross carrier scheduling 
In RAN1#98 meeting, both same-carrier and cross-carrier scheduling from gNB to NR SL is agreed. With regard to the open issue on the presence of cross-carrier scheduling indicator, as in Rel-16 at most one carrier will be configured for NR SL, there is no need to introduce cross-carrier scheduling indicator. 
Proposal 1: In Rel-16 SL DCI, cross-carrier scheduling indicator field is not needed.
PUCCH resource for SL HARQ-ACK feedback
It was agreed that timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH, and Rel-15 procedure and signaling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. In NR Uu, timing of PUCCH used for conveying DL HARQ feedback is indicated in DL DCI with parameter PDSCH-to-HARQ_feedback timing indicator, where the location of PDSCH is used as reference. However, as shown in Fig. 1of the timeline for sidelink scheduling and HARQ ACK/NACK feedback from transmitter UE, since the interval between SL DCI and scheduled PSCCH/PSSCH (t0), and the interval between PSCCH/PSSCH and associated PSFCH (t1) are fixed or (pre-) configured, the timing of PUCCH for SL HARQ feedback should be indicated in terms of the interval with respect to slot of PSFCH for the SL transmission, i.e. t2 shown in Figure 1. For simplicity, the interval indicated should be in terms of logical slots.
Proposal 2: Timing of PUCCH for SL HARQ feedback is indicated in terms of the interval with respect to slot of PSFCH for the SL transmission.
· Logical slots are indicated;
In case of SL HARQ-ACK and DL HARQ-ACK multiplexed in a single PUCCH resource, for simplicity, only one of DL PUCCH resource set(s) or SL PUCCH resource set(s) should be configured and used.
Proposal 3: In case of SL HARQ-ACK and DL HARQ-ACK multiplexed in a single PUCCH resource, only one of DL PUCCH resource set(s) or SL PUCCH resource set(s) is configured and used.



Fig. 1 Timeline for sidelink scheduling and HARQ ACK/NACK feedback from transmitter UE
NACK/ACK generation
In email discussion [98b-NR-12], how to generate NACK/ACK for unicast, groupcast Option 1 and groupcast Option 2 are agreed. Firstly, in our view, the working assumption that UE based on most recent PSFCH to generate HARQ-ACK should be confirmed. For groupcast Option 1, when TX UE does not transmit/receive due to prioritization, NACK should be reported to apply for another grant for re-transmission, this rule should be applied to all of unicast, groupcast Option 1 and groupcast Option 2. For groupcast Option 2, in case of PSFCH corresponding to multiple PSCCH/PSSCH transmissions, the contents of PSFCH should be reported to gNB; when TX UE does not detect some expected PSFCH, which implies DTX, NACK for all PSCCH/PSSCH transmissions associated with the PSFCH should be reported. If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, nothing should be reported. As gNB should not restrict which TB should be transmitted with a certain grant, in case of reaching the maximum number of HARQ re-transmissions for a TB, it is up to UE implementation to report ACK to terminate the scheduling, or to report NACK to apply for another grant.
Proposal 4: 
· Confirm the working assumption that UE based on most recent PSFCH to generate HARQ-ACK;
· When TX UE does not transmit/receive due to prioritization, NACK should be reported, this rule is applied to all of unicast, groupcast Option 1 and groupcast Option 2;
· For groupcast Option 2:
· In case of PSFCH corresponding to multiple PSCCH/PSSCH transmissions, the contents of PSFCH should be reported to gNB;
· When TX UE does not detect some expected PSFCH, NACK for all PSCCH/PSSCH transmissions associated with the PSFCH should be reported;
· If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, nothing should be reported;
· In case of reaching the maximum number of HARQ re-transmissions for a TB, it is up to UE implementation to report ACK or NACK.
Codebook of SL HARQ-ACK
For Type 1 codebook determination in DL, the set of DL transmissions for which HARQ-ACK report is transmitted in one PUCCH is determined based on the set K, R, DL SCS, UL SCS, and TDD configuration on the DL carrier, and assuming slot number of DL carrier and UL carrier are aligned. For Type 1 codebook determination in SL, the DL parameters above can be replaced with corresponding SL parameters, in addition to that, the difference between UL slot and SL slot should be configured since UL carrier can SL carrier may be a-synchronous. For Type 2 codebook, the manner for DL can be reused for SL.
Proposal 5: For Type 1 SL HARQ-ACK codebook determination, slot difference between UL carrier and SL carrier should be configured.
Enable/disable of ACK/NACK reporting 
As HARQ ACK/NACK report is not enabled for all sidelink transmissions, if these sidelink transmissions sharing a single mode 1 resource pool, it needs to indicate in the SL DCI that if the sidelink grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled, such that gNB and UE can behave consistently. 
Proposal 6: One field in SL DCI should be used to indicate if the SL grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled.
Gap between DCI and scheduled first SL transmission
For the indication of slot offset between DCI reception and the first SL transmission scheduled by DCI (i.e. t0 in the Figure 1), the indicated slot offset should be interpreted as the number of slots belonging to the resource pool for the SL transmission. In case of cross carrier scheduling, the numerology of the carrier where SL DCI is received and the SL carrier may be different, and the SFN boundary of the two carriers may also be misaligned, to unify the solution for same carrier scheduling and cross carrier scheduling, the SL slot corresponding to the time when the PDCCH conveying the SL DCI ends should be used as the reference, as shown in Figure 2 with offset equal to 4 as an example.


Fig. 2 Time locations of SL DCI, SL reference slot and scheduled SL transmission with offset indicated in the SL DCI as 3
Proposal 7: The offset between DCI reception and the first SL transmission is interpreted as the number of SL slots belonging to the resource pool for the SL transmission, and the SL slot corresponding to the time when the DCI ends is used as reference.
Configured SL grant
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Following agreements were made in RAN1 Ad-Hoc Meeting 1901[3]:
	Agreements:
When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL

Agreements:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1


As captured in the agreement, type 1 configured sidelink grant can be configured by either eNB or gNB, and type 2 configured grant can only be configured by gNB. As eNB/gNB may not be able to monitor sidelink transmissions, some mechanism to release the sidelink configured grant is necessary, e.g. when UE has no data to transmit for X periods, or after the expiry of a certain timer, and UE should report the release of configured sidelink grant to eNB/gNB such that the released resources can be reused.
Proposal 8: Criteria for autonomously release of the configured sidelink grant should be specified, and UE should report the release of configured sidelink grant to eNB/gNB.
In last meeting there is a working assumption that each transmission in a resource provided by a configured grant contains PSCCH and PSSCH. In our view, this working assumption should be confirmed, since without PSCCH, the TX UE cannot dynamically indicate MCS, DMRS pattern, rank and CSI-RS transmission; additionally, configured grant is provided per TX UE, it can be used for transmission towards different RX UEs, RX UE cannot identify which transmission should be decoded without PSCCH.
Proposal 9: Confirm the working assumption that each transmission in a resource provided by a configured grant contains PSCCH and PSSCH.
Conclusion
In this contribution, we discussed the issues that need to be considered for mode 1 resource allocation for NR sidelink, we have following proposals:
Proposal 1: In Rel-16 SL DCI, cross-carrier scheduling indicator field is not needed.
Proposal 2: Timing of PUCCH for SL HARQ feedback is indicated in terms of the interval with respect to slot of PSFCH for the SL transmission.
· Logical slots are indicated;
Proposal 3: In case of SL HARQ-ACK and DL HARQ-ACK multiplexed in a single PUCCH resource, only one of DL PUCCH resource set(s) or SL PUCCH resource set(s) is configured and used.
Proposal 4: 
· Confirm the working assumption that UE based on most recent PSFCH to generate HARQ-ACK;
· When TX UE does not transmit/receive due to prioritization, NACK should be reported, this rule is applied to all of unicast, groupcast Option 1 and groupcast Option 2;
· For groupcast Option 2:
· In case of PSFCH corresponding to multiple PSCCH/PSSCH transmissions, the contents of PSFCH should be reported to gNB;
· When TX UE does not detect some expected PSFCH, NACK for all PSCCH/PSSCH transmissions associated with the PSFCH should be reported;
· If no PSCCH/PSSCH is transmitted in a set of resources for configured grant, nothing should be reported;
· In case of reaching the maximum number of HARQ re-transmissions for a TB, it is up to UE implementation to report ACK or NACK.
Proposal 5: For Type 1 SL HARQ-ACK codebook determination, slot difference between UL carrier and SL carrier should be configured.
Proposal 6: One field in SL DCI should be used to indicate if the SL grant is used for sidelink transmissions for which HARQ ACK/NACK report is enabled, or sidelink transmissions for which HARQ ACK/NACK report is not enabled.
Proposal 7: The offset between DCI reception and the first SL transmission is interpreted as the number of SL slots belonging to the resource pool for the SL transmission, and the SL slot corresponding to the time when the DCI ends is used as reference.
Proposal 8: Criteria for autonomously release of the configured sidelink grant should be specified, and UE should report the release of configured sidelink grant to eNB/gNB.
Proposal 9: Confirm the working assumption that each transmission in a resource provided by a configured grant contains PSCCH and PSSCH.
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