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1. Introduction
In this contribution, we discuss about miscellaneous issues of SL HARQ-ACK reporting on PUCCH.
2. Discussion
2.1 Maintenance of disabling PUCCH resource for SL HARQ report
Justification
· In RAN2 #109bis-e, it is agreed that “PUCCH resource cannot be configured without PSFCH resource” [1]. It means for PSSCH transmissions in a sidelink resource pool without providing PSFCH resources, network will not provide PUCCH resource for associated SL HARQ report. However, the corresponding text is missing in standard. 
Text Proposal
According text proposal for capturing the agreement is provided with three options below.
<   Text Proposal 1: Option 1>
	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. The UE reports HARQ-ACK information on the primary cell of the PUCCH group, as described in Clause 9, of the cell where the UE monitors PDCCH for detection of DCI format 3_0.

A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information for PSSCH transmissions in a resource pool that PSFCH transmissions are disabled. For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-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. 

For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource in a set of time resources provided by the DCI format 3_0.


<   Text Proposal 1: Option 2>
	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. The UE reports HARQ-ACK information on the primary cell of the PUCCH group, as described in Clause 9, of the cell where the UE monitors PDCCH for detection of DCI format 3_0.

A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information for PSSCH transmissions in a resource pool that sl-PSFCH-Period is zero. For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-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. 

For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource in a set of time resources provided by the DCI format 3_0.


<   Text Proposal 1: Option 3>
	16.3
UE procedure for reporting HARQ-ACK on sidelink 

A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of [image: image2.png]/ubch



 sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.

A UE can be provided, by sl-PSFCH-Period-r16, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled, and the UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information for PSSCH transmissions in the resource pool.


Proposal 1:  Adopt text proposal in updating of TS38.213 section 16.3 or 16.5. 

2.2 Maintenance of reporting HARQ-ACK on Uplink
Justification

· PSFCH reception occasion is performed when HARQ feedback is enabled for corresponding PSSCH transmissions. The condition seems missing.
· In case of PUCCH resource is not provided, the UE does not transmit PUCCH with generated HARQ-ACK information from PSFCH reception occasions. The UE shall also not transmit PUSCH with the generated HARQ-ACK information

Text Proposal
According text proposal for capturing the agreement is provided with three options below.
<   Text Proposal 2>
	16.5
UE procedure for reporting HARQ-ACK on uplink

…

If the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A or a SCI format 2-B is set to value 1, for each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission. The UE can be indicated by a SCI format to perform one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable 

-
if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10"
-
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

-
if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 

-
generate ACK if the UE determines ACK from at least one PSFCH reception occasion, from the number of PSFCH reception occasions, in PSFCH resources corresponding to every identity [image: image4.png]


 of the UEs that the UE expects to receive the PSSCH, as described in Clause 16.3; otherwise, generate NACK 

-
if the UE receives a PSFCH associated with a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11"
-
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 

<…>
For a PSSCH transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSSCH 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 transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN-r16 and sl-PSFCH-ToPUCCH-CG-Type1-r16. If a PUCCH resource is not provided, the UE does not transmit a PUCCH or PUSCH with generated HARQ-ACK information from PSFCH reception occasions. 

<…>


Proposal 2:  Adopt text proposal 2 in updating of TS 38.213 section 16.5. 

2.3 Maintenance of Prioritization between SL HARQ-ACK and UCI
Justification

· Original intention seems consider the first PUCCH delivering multiple one or more sidelink HARQ-ACK information bits with different priority and determine priority for the first PUCCH by the smallest priority for the one or more HARQ-ACK information bits. However, in section 16.5 of TS 38.213 [1], one paragraph has specified priority value of PUCCH as “A priority value of a PUCCH transmission with one or more sidelink HARQ-ACK information bits is the smallest priority value for the one or more HARQ-ACK information bits.”. It’s ambiguous and redundant for “the smallest” priority value of PUCCH in section 9.2.5. 

Text Proposal
According text proposal for capturing the agreement is provided with three options below.
<   Text Proposal 3>
	9.2.5.0
UE procedure for prioritization between SL HARQ-ACK information in a PUCCH and UCI in a PUCCH

The priority value of a PUCCH transmission is as described in Clause 16.2.4.3.1.

For prioritization between SL HARQ-ACK information in a first PUCCH and UCI in a second PUCCH

-
if the second PUCCH has priority index 1, 

-
if sl-PriorityThresholdULURLLC is provided

-
the UE transmits the first PUCCH if a priority value of the first PUCCH is smaller than sl-PriorityThresholdULURLLC; otherwise, the UE transmits the second PUCCH
-
else

-
the UE transmits the second PUCCH

-
else

-
the UE transmits the first PUCCH if the priority value of the first PUCCH is smaller than sl-PriorityThreshold; otherwise, the UE transmits the second PUCCH

When the UE determines to transmit the second PUCCH, the UE determines a single resource for multiplexing UCI in the second PUCCH as described in Clauses 9.2.5.1 and 9.2.5.2. 

<…>
16.5
UE procedure for reporting HARQ-ACK on uplink

<…>
A priority value of a PUCCH transmission with one or more sidelink HARQ-ACK information bits is the smallest priority value for the one or more HARQ-ACK information bits.


Proposal 3:  Adopt text proposal 3 in updating of TS 38.213 section 9.2.5.0.
3. Conclusion

In this contribution, we have following proposals:
Proposal 1:  Adopt text proposal in updating of TS38.213 section 16.3 or 16.5. 

Proposal 2:  Adopt text proposal 2 in updating of TS 38.213 section 16.5. 

Proposal 3:  Adopt text proposal 3 in updating of TS 38.213 section 9.2.5.0.
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