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1. Introduction
In this contribution, we provide text proposals for NR specification to capture the agreements on physical layer procedure for NR sidelink made in Rel-16 NR V2X WI. Furthermore, we continue to discuss remaining issues on physical layer procedure as follows: 
· Issue: SL HARQ-ACK feedback on PUSCH.

2. Discussion
2.1. SL HARQ-ACK feedback on a PUSCH
According to the agreements, SL HARQ-ACK feedback is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission, and multiplexing of SL HARQ-ACK and Uu UCI on PUSCH is not supported in Rel-16. 
     In RAN1#104 e-meeting, it is agreed that a CR to fix the following agreement to be applied to PUCCH with both priority indexes. To be specific, a UE can apply the following prioritization rule to the overlapping for PUCCH transmissions of each priority index. 
	Agreements:
· When PUCCH carrying SL HARQ reporting overlaps with another UL TX other than PUSCH and PRACH, UL/SL prioritization rule agreed for PSFCH and UL TX other than PUCCH carrying SL HARQ reporting is reused by replacing PSFCH with PUCCH carrying SL HARQ reporting, i.e.,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of PUCCH carrying SL HARQ reporting is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case


In this case, the remaining issues is how the SL HARQ-ACK feedback is piggybacked on a PUSCH after resolving the overlapping for PUCCH transmissions. First of all, it is necessary to clarify how the current specification works. The specification uses both “HARQ-ACK information” and “DL HARQ-ACK information” to describe UE procedure for reporting multiple UCI types. Therefore, in our understanding, “HARQ-ACK information” itself includes both “DL HARQ-ACK information” and “SL HARQ-ACK information”. In this case, UE procedure for resolving the overlapping for PUCCH and PUSCH transmissions of a certain priority index described in clause 9.2.5 in TS38.213 is also applied for the PUCCH transmission carrying SL HARQ-ACK information. 
Meanwhile, since it is not supported that aperiodic or semi-persistent CSI reports are multiplex with SL HARQ-ACK information in a PUSCH, it is necessary to define whether or how to handle the case when a PUCCH carrying SL HARQ-ACK information overlaps with a PUSCH carrying aperiodic or semi-persistent CSI reports. Moreover, when a PUCCH carrying SL HARQ-ACK information overlaps with both a PUSCH carrying Uu UCI and a PUSCH without Uu UCI, which PUSCH transmission will be used to carry SL HARQ-ACK information in the PUCCH transmission. 
If it is assumed that the PUCCH carrying SL HARQ-ACK information never overlaps with a PUSCH carrying aperiodic or semi-persistent CSI reports, since the description for the overlapping of a PUCCH and a PUSCH with aperiodic or semi-persistent CSI reports will be applied to “DL HARQ-ACK information” only. 
After a UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH and/or PUSCH of each priority index, following cases could occur:
· Case 1: PUCCH carrying SL HARQ-ACK information is prioritized over PUCCHs of smaller priority index, and PUCCH carrying SL HARQ-ACK information is deprioritized over PUCCHs of larger priority index.
· Case 2: SL HARQ-ACK information in a PUSCH of smaller index overlaps with a PUCCH carrying SL HARQ-ACK information.
· Case 3: SL HARQ-ACK information in a PUSCH of larger index overlaps with a PUCCH carrying SL HARQ-ACK information.
· Case 4: SL HARQ-ACK information in a PUSCH of smaller index does not overlap with SL HARQ-ACK information in a PUSCH of larger index
For Case 1, further description would be needed to drop the PUCCH carrying SL HARQ-ACK information since the PUCCH is already deprioritized over PUCCH of larger priority index. For Case 2 and Case 3, the PUCCH carrying SL HARQ-ACK information could be dropped since the same information is already included in a PUSCH. For Case 4, if no further handling is introduced, the same SL HARQ-ACK information would be transmitted in more than one PUSCH transmission. On the other hand, if one of them cancels SL HARQ-ACK information mapping on a PUSCH, it would need to have further specification works. 
Proposal 1: Adopt following TP for TS38.213:
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If a UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from phy-PriorityIndex, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in Clause 9.2.4. For a PUSCH transmission with semi-persistent CSI report, a UE determines a priority index from a priority indicator field, if provided, in a DCI format that activates the semi-persistent CSI report. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH and/or PUSCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH and/or PUSCH of each priority index as described in Clause 9.2.5 and 9.2.6.Then,
-	if a transmission of a first PUCCH with SL HARQ-ACK reports would overlap in time with a transmission of a second PUSCH or a second PUCCH of larger priority index, the UE cancels the transmission of the first PUCCH before the first symbol that would overlap with the second PUCCH or the second PUSCH transmission
-	if a transmission of a first PUCCH with SL HARQ-ACK reports would overlap in time with a transmission of a second PUSCH with SL HARQ-ACK reports, the UE cancels the transmission of the first PUCCH before the first symbol that would overlap with the second PUSCH transmission
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. Then, 
*** Unchanged text is omitted ***
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH other than SL HARQ-ACK reports.
In the remaining of this Clause, the multiplexing or prioritization for overlapping channels are for overlapping channels with same priority index or for overlapping channels with a PUCCH carrying SL HARQ-ACK information.
*** Unchanged text is omitted ***
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing DL HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes DL HARQ-ACK information.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a SAI field, the value of the SAI field is applicable for multiplexing SL HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes SL HARQ-ACK information.
*** Unchanged text is omitted ***
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This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
*** Unchanged text is omitted ***
For each PUCCH resource in the set [image: ] that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Clauses 9.2.5.0, 9.2.5.1 and 9.2.5.2
*** Unchanged text is omitted ***




3. Conclusions
In this contribution, we discussed remaining issues on physical layer procedure for NR V2X. Based on the above discussion, our observations and proposals are given as follows:
Proposal 1: Adopt following TP for TS38.213:
	9	UE procedure for reporting control information
If a UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***
A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from phy-PriorityIndex, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. For a PUCCH transmission with SR, a UE determines the corresponding priority as described in Clause 9.2.4. For a PUSCH transmission with semi-persistent CSI report, a UE determines a priority index from a priority indicator field, if provided, in a DCI format that activates the semi-persistent CSI report. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH and/or PUSCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH and/or PUSCH of each priority index as described in Clause 9.2.5 and 9.2.6.Then,
-	if a transmission of a first PUCCH with SL HARQ-ACK reports would overlap in time with a transmission of a second PUSCH or a second PUCCH of larger priority index, the UE cancels the transmission of the first PUCCH before the first symbol that would overlap with the second PUCCH or the second PUSCH transmission
-	if a transmission of a first PUCCH with SL HARQ-ACK reports would overlap in time with a transmission of a second PUSCH with SL HARQ-ACK reports, the UE cancels the transmission of the first PUCCH before the first symbol that would overlap with the second PUSCH transmission
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. Then, 
*** Unchanged text is omitted ***
In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH other than SL HARQ-ACK reports.
In the remaining of this Clause, the multiplexing or prioritization for overlapping channels are for overlapping channels with same priority index or for overlapping channels with a PUCCH carrying SL HARQ-ACK information.
*** Unchanged text is omitted ***
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing DL HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes DL HARQ-ACK information.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a SAI field, the value of the SAI field is applicable for multiplexing SL HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes SL HARQ-ACK information.
*** Unchanged text is omitted ***
9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
*** Unchanged text is omitted ***
For each PUCCH resource in the set [image: ] that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Clauses 9.2.5.0, 9.2.5.1 and 9.2.5.2
*** Unchanged text is omitted ***
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