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Introduction
In RAN1#101-e [1], many essential designs of mode 1 resource allocation were discussed and determined, but there are still some critical issues needed to be addressed and determined. This contribution discusses the remaining critical issues and proposes some essential corrections in current specs on mode 1 resource allocation in Rel-16 NR V2X.
Discussion
Re-transmissions of a TB spanning multiple periods
	RAN1#98bis
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.

RAN1#100-e
Agreements:
· Only one new TB can be transmitted in one period of the configured grant.
· FFS any issue with retransmission spanning multiple periods

RAN1#101-e
Working assumption:
· For a dynamic grant in Mode 1 when using SL HARQ feedback:
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a dynamic grant.


In previous meetings, the agreements/WAs above were achieved.
In a period of CG, multiple time domain resources are configured for CG Type-1 or indicated by DCI for CG Type-2. As it is agreed, only one new TB can be transmitted in a period, but it does not exclude that re-transmissions of other TBs can be also transmitted in this period. There are two possible cases:
· Case 1: Transmission(s) of TB1 and (non-DCI scheduled) re-transmission(s) of TB2 are configured in one period by the same configured grant. When SL HARQ-ACK is enabled and PUCCH resource is also indicated, the HARQ-ACK report on UL is not able to carry the HARQ-ACK information of both TBS. It is because that only one HARQ-ACK bit is generated and multiplexed on PUCCH, this bit cannot be generated based on all the PSFCH receptions from different TBs in this period.
· Case 2: Transmission(s) of TB1are configured in a CG period, and re-transmission(s) of TB2 are scheduled by DG in the same CG period. One HARQ-ACK bit is generated based on the PSFCH receptions from TB1 and this bit is multiplexed on PUCCH. The one HARQ-ACK bit based on PSFCHs from TB2 is multiplexed on PUCCH resource indicated by DCI. The HARQ-ACK bit of TB1 and the bit of TB2 can be multiplexed on the same PUCCH resource or on different PUCCH resources. 
Based on the analysis of the above two cases, it can be observed that case 1 has HARQ-ACK reporting issues because of limited PUCCH budget. Case 2 does not have HARQ-ACK reporting issue because that DCI can dynamically indicate the PUCCH resource for the re-transmissions of a TB.
Proposal 1: The re-transmissions indicated by configured grant for a TB should be in a CG period without other TBs’ (re-)transmissions indicated by configured grant.
Proposal 2: Dynamic grant scheduled transmission and re-transmissions for a TB can be spanning multiple CG periods.
Maximum transmission number of a TB in DG
	RAN1#99
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.

RAN1#100-e
Working assumption (Q5):
· In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).

RAN1#100bis-e
Agreements:
· The working assumption (as in proposal 3 in the summary) from RAN1#100-e is confirmed. 


In previous meetings, the agreements/WAs above were achieved.
For CG Type-1 and Type-2, sl-CG-MaxTransNumList is configured to indicate the maximum number of times that a TB can be transmitted using the resources provided by the configured grant. UEs of CG have the information of maximum transmission number of a TB, and then it can straightforward perform HARQ-ACK report on UL when the number is reached. There are two issues needed addressed:
· Issue 1: The total resources configured in sl-CG-MaxTransNumList are in one CG period or can be spanning multiple periods. If these resources can be spanning to multiple CG period, a TB may use dynamic scheduled re-transmission resources which may not be the CG resources. The max. Tx number in CG may never be reached.
· Issue 2: Whether this maximum number configured in sl-CG-MaxTransNumList includes the number of dynamic scheduled re-transmission of the same TB. If it is not included, the TB can be re-transmitted by DG for uncertain times after the max. number is reached, unless UE report ACK to gNB.
For DG, there is no configuration or indication about the maximum transmission number of a TB. DCI only indicates the time domain resources for a TB’s initial transmission and 1 or 2 more reservation(s) of re-transmission. UE does not know when to perform the HARQ-ACK report in case of max. Tx number is reached. The WA-to-agreement above is only capable for CG cases but not DG. In DG, how many times of a TB can be transmitted is determined by gNB, and UE can only follow the scheduling by gNB.
Proposal 3: For configured grant, UE reports ACK on the UL resource when reaching the maximum number of HARQ re-transmissions for a TB.
Proposal 4: For dynamic grant, UE does not perform HARQ-ACK report behavior on UL due to reaching the maximum number of HARQ re-transmissions for a TB.
Text proposals
In the latest version of specs 38.213, several parts need to be corrected in UE procedure for reporting HARQ-ACK on UL.
The HARQ-ACK reporting on UL is performed by a sidelink UE of PSCCH/PSSCH transmission but not a UE of reception. However, this procedure in current specs is described on reception UE which is not opposite. The reception should be changed to transmission.
Some RRC parameters for sidelink have been changed in TS 38.331 since last meeting, and the RRC parameters cited in current TS38.213 are not existed in 38.331 anymore. By making alignment of the parameters’ names between specs, the correction can be applied in RAN1’s specs.
In TS 38.212, the field of PSFCH-to-HARQ feedback timing indicator in DCI format 3_0, and the current citation in 38.213 is also incorrect, where “_” in the field name should be deleted.
By summarizing the above analysis, the corresponding corrections can be captured in one text proposal below.
Proposal 5: The text proposal should be taken into account for corrections on SL HARQ-ACK reporting on UL in TS 38.213.

-------------------------------------------------Start of Text Proposal for 38.213-----------------------------------------------
16.5 UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information 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 periodSlCGsl-PeriodCG, 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.
-------------------------------------<Unchanged parts are omitted >-------------------------------------
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-ACKsl-PSFCH-ToPUCCH-CG-Type1-r16.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
For a PSSCH reception transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH receptionPSSCH transmission activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Configsl-N1PUCCH-AN-r16 and sl-PSFCH-ToPUCCH-CG-Type1-r16. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions.
-------------------------------------<Unchanged parts are omitted >-------------------------------------
---------------------------------------------------End of Text Proposal 38.213--------------------------------------------------

Conclusion
In this contribution, the remaining critical issues and some essential corrections on mode 1 resource allocation are discussed. We have the following proposals and TPs:
Proposal 1: The re-transmissions indicated by configured grant for a TB should be in a CG period without other TBs’ (re-)transmissions indicated by configured grant.
Proposal 2: Dynamic grant scheduled transmission and re-transmissions for a TB can be spanning multiple CG periods.
Proposal 3: For configured grant, UE reports ACK on the UL resource when reaching the maximum number of HARQ re-transmissions for a TB.
Proposal 4: For dynamic grant, UE does not perform HARQ-ACK report behavior on UL due to reaching the maximum number of HARQ re-transmissions for a TB.
Proposal 5: The text proposal should be taken into account for corrections on SL HARQ-ACK reporting on UL in TS 38.213.
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