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1. Introduction
In RAN1#104bis-e meeting [1], followings are agreed for SL HARQ-ACK feedback on a PUSCH transmission:
	Conclusion:
UE does not expect that PUCCH carrying SL HARQ-ACK overlaps with PUSCH with aperiodic or semi-persistent CSI reports.

Agreement: 
· After prioritization with other PUCCH transmissions, when PUCCH carrying SL HARQ-ACK information is prioritized and overlaps with a PUSCH of priority index 1, 
· PUCCH carrying SL HARQ-ACK information is dropped if it overlaps with a PUSCH of priority index 1.
· After prioritization with other PUCCH transmissions, when PUCCH carrying SL HARQ-ACK information is prioritized and overlaps with a PUSCH of priority index 0, 
· the SL HARQ-ACK information is multiplexed on the overlapping PUSCH of priority index 0 following Clause 9.2.5 and 9.2.6 if the PUSCH does not contain Uu UCI.
· The PUSCH with SL HARQ-ACK is subject to the prioritization with any other UL transmissions as per the existing specifications.
· The corresponding CR is to be prepared in RAN1#105-e, 
· Including checking whether or not any other essential correction is necessary based on the above agreement


In this contribution, we provide text proposal for the above agreements on physical layer procedure.

2. Discussion
After a UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of each priority index, SL PUCCH overlaps neither PUCCH of priority index 0 nor PUCCH of priority index 1. Moreover, for each priority index, there is no longer overlapping Uu PUCCH(s). 
Meanwhile, it is still possible that PUCCH of priority index 0 overlaps with PUCCH of priority index 1. In this case, the UE can perform process to resolve overlapping for PUCCH and/or PUSCH transmissions of different priority indexes. During this process, the UE will drop Uu PUCCH and/or PUSCH of priority index 0 when Uu PUCCH and/or PUSCH of priority index 0 overlap with Uu PUCCH and/or PUSCH priority index 1. Note that there is no Uu PUCCH overlapping with SL PUCCH since it is already handled in earlier process (to resolve overlapping between SL PUCCH and Uu PUCCH).
     In RAN1#104-e meeting, it is agreed that “UE does not expect the case when a PUSCH with no UCI overlaps with two non-overlapping PUCCHs each of which contains SL HARQ-ACK and Uu UCI.”. In this case, a PUSCH of each priority index can be overlapping with either SL PUCCH or Uu PUCCH, but they are not overlapping in the same time. 
When the SL HARQ-ACK piggybacking on a PUSCH is performed before resolving overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, if PUSCH of smaller priority index is used to convey SL HARQ-ACK reports, it can be dropped by PUCCH/PUSCH of larger priority index. On the other hand, when the SL HARQ-ACK piggybacking on a PUSCH is performed after resolving overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, PUSCH of smaller priority index will be used for SL HARQ-ACK reports when the PUSCH of smaller priority index overlaps with SL PUCCH, and this PUSCH will not be dropped. 
PUCCH transmissions with SL HARQ-ACK reports can be overlapping with a PUSCH of smaller priority index and a PUSCH of larger priority index, and these PUSCHs are not overlapping each other. In this case, if the UE performs process to resolve overlapping for SL PUCCH and a PUSCH of larger priority index, the SL HARQ-ACK information can be unnecessarily dropped. On the other hand, if the UE performs process to multiplex SL HARQ-ACK information on a PUSCH of smaller priority index, the UE can transmit both a PUSCH of smaller priority index with SL HARQ-ACK information and a PUSCH of larger priority index. 
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 other than PUCCH transmissions with SL HARQ-ACK reports, 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 other than PUCCH transmissions with SL HARQ-ACK reports, the priority index is 0. 
*** Unchanged text is omitted ***
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of each priority index as described in Clause 9.2.5 and 9.2.6.
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, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in Clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index as described in Clause 9.2.5 and 9.2.6.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of larger priority index, the UE cancels the transmission of the PUCCH before the first symbol that would overlap with the PUSCH transmission.
A UE does not expect to be scheduled to transmit a PUCCH with SL HARQ-ACK reports that would overlap in time with a PUSCH of smaller priority index with aperiodic or semi-persistent CSI reports. 
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
*** Unchanged text is omitted ***




In RAN1#104bis-e meeting, the potential issue on setting of DAI/SAI in an UL grant was discussed. According to the latest version of TS 38.213, for semi-static HARQ-ACK codebook type, it is up to gNB implementation how to set the value of DAI or SAI. On the other hand, for dynamic HARQ-ACK codebook type, how to set the value of DAI or SAI is predefined in the specification as follows: 
	[TS38.213] Clause 9.1.3.2
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, the DCI format includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
[…]
Table 9.1.3-2: Value of DAI
	DAI
MSB, LSB
	 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as  and 

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	




	[TS38.213] Clause 16.5.2.2
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a SAI field, the UE generates the HARQ-ACK codebook as described in Clause 16.5.2.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 16.5.2.1, after the completion of the  loop, the UE sets  where  is the value of the SAI field in the DCI format according to Table 16.5.2.2-1.
[…]
Table 16.5.2.2-1: Value of SAI
	SAI
MSB, LSB
	 
	Number of PDCCH monitoring occasions in which DCI format 3_0 scheduling PSSCH transmissions with corresponding PSFCH reception occasions is present, denoted as  and 

	0,0
	1
	

	0,1
	2
	

	1,0
	3
	

	1,1
	4
	





Moreover, the value of DAI or SAI in an UL grant will be used to determine the HARQ-ACK codebook size after the UE determines to multiplex HARQ-ACK information in a PUSCH as follows: 
	[TS38.213] Clause 9.1.2.2
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives only a SPS PDSCH release, or only SPS PDSCH(s), or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.  if the PUSCH is scheduled by a DCI format that includes a DAI field and the DAI field is set to '0'; otherwise, .

	[TS38.213] Clause 9.1.3.2
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, the DCI format includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH

	[TS38.213] Clause 16.5.2.1
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a SAI field, the UE generates the HARQ-ACK codebook as described in Clause 16.5.1.1 when a value of the SAI field in the DCI format is . The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE generates HARQ-ACK information only for 
-	PSFCH reception occasions associated with PSSCH transmissions corresponding to a SL configured grant, or 
-	PSFCH reception occasions associated with PSSCH transmissions that are scheduled by a DCI format 3_0 with a counter SAI field value of 1 in the  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions as described in Clause 16.5.1. 
 if the SAI field in the DCI format is set to '0'; otherwise, .

	[TS38.213] Clause 16.5.2.2
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a SAI field, the UE generates the HARQ-ACK codebook as described in Clause 16.5.2.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 16.5.2.1, after the completion of the  loop, the UE sets  where  is the value of the SAI field in the DCI format according to Table 16.5.2.2-1.


In summary, in the perspective of gNB, the value of DAI and/or SAI can be set regardless of whether which type of HARQ-ACK information will be multiplexed on the PUSCH transmission corresponding to the UL grant. If the UE determines that DL HARQ-ACK information is multiplexed in the PUSCH transmission, the UE will ignore SAI value and use DAI value for determining the DL HARQ-ACK codebook size. On the other hand, if the UE determines that SL HARQ-ACK information is multiplexed in the PUSCH transmission, the UE will ignore DAI value and use SAI value for determining the SL HARQ-ACK codebook size. Whether DL or SL HARQ-ACK information will be multiplexed on the PUSCH transmission will be determined after the UE resolves overlapping of PUCCH and PUSCH transmissions. 
Regarding the BD issue, even though there is no overlapping for SL PUCCH and Uu PUCCH, the gNB can perform blind decoding between a PUSCH with UL-SCH only and a PUSCH with Uu UCI since the UE can miss the PDCCH transmitted from gNB. In this case, if there is overlapping for SL PUCCH and Uu PUCCH, one more case will be added for the blind decoding at gNB side: a PUSCH with SL HARQ-ACK. In this point of view, the BD issue is not critical. 
Observation 1: No additional specification work for DAI/SAI setting for an UL grant is needed. 

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:
Observation 1: No additional specification work for DAI/SAI setting for an UL grant is needed. 

Proposal 1: Adopt following TP for TS38.213:
	*** Unchanged text is omitted ***
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 other than PUCCH transmissions with SL HARQ-ACK reports, 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 other than PUCCH transmissions with SL HARQ-ACK reports, the priority index is 0. 
*** Unchanged text is omitted ***
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of larger and/or smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUCCH of each priority index as described in Clause 9.2.5 and 9.2.6.
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, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in Clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index as described in Clause 9.2.5 and 9.2.6.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of larger priority index, the UE cancels the transmission of the PUCCH before the first symbol that would overlap with the PUSCH transmission.
A UE does not expect to be scheduled to transmit a PUCCH with SL HARQ-ACK reports that would overlap in time with a PUSCH of smaller priority index with aperiodic or semi-persistent CSI reports. 
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
*** Unchanged text is omitted ***
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