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[bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK1]At the RAN1#104b-e meeting, correction/clarification on new SLIV reference for Type 1 HARQ codebook was discussed in [1] without conclusion. In this contribution, we discuss the remaining issues of new SLIV reference for Type 1 HARQ codebook and RRC parameter impact when two HARQ-ACK codebooks are configured for URLLC.
Discussion
Clarification on new SLIV reference for Type-1 HARQ codebook
For Type-1 HARQ-ACK codebook, if the UE is provided referenceOfSLIVDCI-1-2, then for each row index with K0=0 and each PDCCH monitoring occasion with starting symbol , a new row index is added into the TDRA table according to the following specification text in 38.213. 
	b)	on a set of row indexes  of a table that is associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes  of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell 
a)	if the UE is provided referenceOfSLIVDCI-1-2, for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for each PDCCH monitoring occasion in a set of PDCCH monitoring occasions with different starting symbols within a slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol  of the row index by 


According to the discussion in last meeting, most companies agree that the extended SLIV applies in every slot (i.e. even for the slot(s) with no PDCCH monitoring occasion with starting symbol ). It ensures the same number of the set of row indexes of the TDRA tables for Type-1 codebook construction for every slot. Then, there is no problem related to the Type 1 codebook size. The current specification can be maintained, new SLIV reference and Type-1 HARQ codebook can be simultaneously configured.
Regarding to the increased Type-1 codebook size, this can be controlled by gNB implementation, e.g., gNB configure same starting symbols of PDCCH monitoring occasions for DCI format 1_2 in all slots. We did not see any restriction is needed. 
Proposal 1: Maintain the specification content for new SLIV reference for Type-1 codebook, and the codebook size can be controlled by gNB implementation.
RRC parameter impact when two HARQ-ACK codebooks are configured
The RRC parameter pdsch-HARQ-ACK-CodebookList-r16 was introduced in Rel-16 for URLLC to generate two HARQ-ACK codebooks. The descriptions for this parameter in TS38.331 is as follows 
	pdsch-HARQ-ACK-CodebookList
A list of configuration for at least two simultaneously constructed HARQ-ACK codebooks. Each configuration in the list is defined in the same way as pdsch-HARQ-ACK-Codebook (see TS 38.212 [17], clause 7.3.1.2.2 and TS 38.213 [13], clauses 7.2.1, 9.1.2, 9.1.3 and 9.2.1). If this field is present, the field pdsch-HARQ-ACK-Codebook is ignored for the case at least two HARQ-ACK codebooks are simultaneously constructed.



According to the description, the HARQ-ACK codebook type is determined by pdsch-HARQ-ACK-CodebookList if configured, otherwise by field pdsch-HARQ-ACK-Codebook. However, only pdsch-HARQ-ACK-Codebook is considered for DCI formats in TS38.212 section 7.3.1. For example, for DCI format 1_1, the number of bits of DAI field is determined by the RRC parameter pdsch-HARQ-ACK-Codebook as shown below, but if pdsch-HARQ-ACK-CodebookList is configured, the bit of DAI field should be determined by the RRC parameter pdsch-HARQ-ACK-CodebookList.
To resolve the issue, it should be clarified that pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-CodebookList-r16 when pdsch-HARQ-ACK-CodebookList-r16 is configured in TS38.212.
	[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc66804497]7.3.1.2.2	Format 1_1
……
-	Downlink assignment index – number of bits as defined in the following
-	6 bits if more than one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
-	4 bits if only one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true = enable. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group;
-	4 bits if more than one serving cell are configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic, and nfi-TotalDAI-Included=true is not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16=enhancedDynamic, and nfi-TotalDAI-Included=true is not configured, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided or the UE is not configured with ackNackFeedbackMode = joint, where the 2 bits are the counter DAI;
-	0 bits otherwise. 



Proposal 2: Adopt the following TP for TS38.212 section 7.3.1.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc19798772][bookmark: _Toc26467243][bookmark: _Toc29326604][bookmark: _Toc29327754][bookmark: _Toc36045944][bookmark: _Toc36046204][bookmark: _Toc36046350][bookmark: _Toc45209267][bookmark: _Toc51852440][bookmark: _Toc66804488]7.3.1	DCI formats
The DCI formats defined in table 7.3.1-1 are supported.
Table 7.3.1-1: DCI formats
	DCI format
	Usage

	0_0
	Scheduling of PUSCH in one cell

	0_1
	Scheduling of one or multiple PUSCH in one cell, or indicating downlink feedback information for configured grant PUSCH (CG-DFI)

	0_2
	Scheduling of PUSCH in one cell

	1_0
	Scheduling of PDSCH in one cell

	1_1
	Scheduling of PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook feedback

	1_2
	Scheduling of PDSCH in one cell

	2_0
	Notifying a group of UEs of the slot format, available RB sets, COT duration and search space set group switching

	2_1
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE

	2_2
	Transmission of TPC commands for PUCCH and PUSCH

	2_3
	Transmission of a group of TPC commands for SRS transmissions by one or more UEs

	2_4
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE

	2_5
	Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

	2_6
	Notifying the power saving information outside DRX Active Time for one or more UEs

	3_0
	Scheduling of NR sidelink in one cell

	3_1
	Scheduling of LTE sidelink in one cell





The fields defined in the DCI formats below are mapped to the information bits  to  as follows.


Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with the first field mapped to the lowest order information bit  and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to .
If the number of information bits in a DCI format is less than 12 bits, zeros shall be appended to the DCI format until the payload size equals 12.
The size of each DCI format is determined by the configuration of the corresponding active bandwidth part of the scheduled cell and shall be adjusted as described in clause 7.3.1.0 if necessary.
If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-CodebookList-r16 in this clause.
-------------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we analyse the remaining issues for HARQ codebook for URLLC and give the following proposals:
Proposal 1: Maintain the specification content for new SLIV reference for Type-1 codebook, and the codebook size can be controlled by gNB implementation.
Proposal 2: Adopt the following TP for TS38.212 section 7.3.1.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
7.3.1	DCI formats
The DCI formats defined in table 7.3.1-1 are supported.
Table 7.3.1-1: DCI formats
	DCI format
	Usage

	0_0
	Scheduling of PUSCH in one cell

	0_1
	Scheduling of one or multiple PUSCH in one cell, or indicating downlink feedback information for configured grant PUSCH (CG-DFI)

	0_2
	Scheduling of PUSCH in one cell

	1_0
	Scheduling of PDSCH in one cell

	1_1
	Scheduling of PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook feedback

	1_2
	Scheduling of PDSCH in one cell

	2_0
	Notifying a group of UEs of the slot format, available RB sets, COT duration and search space set group switching

	2_1
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE

	2_2
	Transmission of TPC commands for PUCCH and PUSCH

	2_3
	Transmission of a group of TPC commands for SRS transmissions by one or more UEs

	2_4
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE

	2_5
	Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

	2_6
	Notifying the power saving information outside DRX Active Time for one or more UEs

	3_0
	Scheduling of NR sidelink in one cell

	3_1
	Scheduling of LTE sidelink in one cell





The fields defined in the DCI formats below are mapped to the information bits  to  as follows.


Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with the first field mapped to the lowest order information bit  and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to .
If the number of information bits in a DCI format is less than 12 bits, zeros shall be appended to the DCI format until the payload size equals 12.
The size of each DCI format is determined by the configuration of the corresponding active bandwidth part of the scheduled cell and shall be adjusted as described in clause 7.3.1.0 if necessary.
If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-CodebookList-r16 in this clause.
-------------------------------------------------------- End of text proposal ------------------------------------------------------
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