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1	Introduction
This document contains a text proposal for supporting Type-1 codebooks for SL HARQ-ACK reporting to the gNB.
Following the existing agreements, the TP takes TS 38.213 v15.9.0 as the starting point. All changes described here are made on top of the procedures for DL HARQ-ACK reporting in that version of the specification.
2	Text Proposal 
9.1	HARQ-ACK codebook determination	Comment by Ricardo Blasco: To be renumbered and updated to 16.5 “UE procedure for reporting HARQ-ACK on uplink”. Existing text in the section to be kept without modification.
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit.
If a UE is not provided PDSCH-CodeBlockGroupTransmission, the UE generates one HARQ-ACK information bit per transport block. 
For a HARQ-ACK information bit, a UE generates an ACK if the UE detects a DCI format 1_0 that provides a SPS PDSCH release or correctly decodes a transport block, and generates a NACK if the UE does not correctly decode the transport block.
A UE does not expect to be indicated to transmit HARQ-ACK information for more than one SL configured grantsSPS PDSCH receptions in a same PUCCH. 	Comment by Ricardo Blasco: Agreements: (from [98b-NR-13] SL HARQ-ACK multiplexing)
NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 
The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 
A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.
Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 
A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.
Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.
The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.
For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
FFS other details on how the codebook(s) are constructed
SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.

In the following, the CRC for DCI format 13_0 or DCI format 1_1 is scrambled with a CSL-RNTI, an MCS-C-RNTI, or a SL-CS-RNTI.
[bookmark: _Ref500167871][bookmark: _Toc12021468][bookmark: _Toc20311580][bookmark: _Toc26719405]9.1.1	CBG-based HARQ-ACK codebook determination	Comment by Ricardo Blasco: CBG not supported for SL
If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_1, that includes code block groups (CBGs) of a transport block. The UE is also provided maxCodeBlockGroupsPerTransportBlock indicating a maximum number [image: ] of CBGs for generating respective HARQ-ACK information bits for a transport block reception for the serving cell. 



For a number of  code blocks (CBs) in a transport block, the UE determines a number of CBGs  according to Subclause 5.1.7.1 of [6, TS 38.214] and determines a number of HARQ-ACK bits for the transport block as . 
The UE generates an ACK for the HARQ-ACK information bit of a CBG if the UE correctly received all code blocks of the CBG and generates a NACK for the HARQ-ACK information bit of a CBG if the UE incorrectly received at least one code block of the CBG. If the UE receives two transport blocks, the UE concatenates the HARQ-ACK information bits for CBGs of the second transport block after the HARQ-ACK information bits for CBGs of the first transport block.



The HARQ-ACK codebook includes the  HARQ-ACK information bits and, if  for a transport block, the UE generates a NACK value for the last  HARQ-ACK information bits for the transport block in the HARQ-ACK codebook. 
If the UE generates a HARQ-ACK codebook in response to a retransmission of a transport block, corresponding to a same HARQ process as a previous transmission of the transport block, the UE generates an ACK for each CBG that the UE correctly decoded in a previous transmission of the transport block. 



If a UE correctly detects each of the  CBGs and does not correctly detect the transport block for the  CBGs, the UE generates a NACK value for each of the  CBGs. 
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406]9.1.2	Type-1 HARQ-ACK codebook determination	Comment by Ricardo Blasco: To be renumbered to 16.5.1
This subclause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.	Comment by Ricardo Blasco: Agreements: (from [98b-NR-13] SL HARQ-ACK multiplexing)
NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 
The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 
A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.
Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 
A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.
Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.
The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.
For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
FFS other details on how the codebook(s) are constructed
SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.

A UE reports HARQ-ACK information  for a PSSCH transmission(s) with corresponding PDSCH PSFCH reception(s) or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSFCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 13_0 scheduling the PSSCH transmission(s) or by a value of sl-PSFCH-ToPUCCH for a SL configured grant type-1. or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCHPSFCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 13_0 or by a value of sl-PSFCH-ToPUCCH for a SL configured grant type-1 or DCI format 1_1. 	Comment by Ricardo Blasco: No corresponding functionality for SL	Comment by Ricardo Blasco2: Working assumption:
The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 
Note: it is not intended to define any new sync requirements for gNBs








If the UE is provided pdsch-AggregationFactor,  is a value of pdsch-AggregationFactor; otherwise, . The UE reports HARQ-ACK information for a PSSCH transmission(s) with corresponding PDSFCH reception(s) from slot  toin slot  only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PDSFCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PSSCH transmission(s) with corresponding PDSFCH reception(s) in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 	Comment by Ricardo Blasco: No corresponding functionality for SL
If a UE reports HARQ-ACK information in a PUCCH only for 	Comment by Ricardo Blasco: To be revised and updated after progress in Type-2 codebook discussion
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1 on the PCell, or	Comment by Ricardo Blasco: No corresponding functionality for SL
-	a PDSFCH reception(s) associated with PSSCH transmission(s) scheduled by a DCI format 13_0 with counter DAI SAI field value of 1 on the PCell, or 
-	PSFCH reception(s) associated with a PSSCH transmission(s) scheduled by a SL configured grantSPS PDSCH reception


within the  occasions for candidate PDSFCH receptions as determined in Subclause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSFCH reception(s) associated with PSSCH transmission(s) scheduled by DCI format 3_0 or only for the PSFCH reception(s) associated with PSSCH transmission(s) scheduled by a SL configured grantSPS PDSCH reception according to corresponding  occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 13_0 is according to Table 9.1.3-1; otherwise, the procedures in Subclause 9.1.2.1 and Subclause 9.1.2.2 for a HARQ-ACK codebook determination apply.	Comment by Ricardo Blasco: To be updated to 16.5.1.1	Comment by Ricardo Blasco: To be updated to 16.5.1.1
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel	Comment by Ricardo Blasco: To be renumbered to 16.5.1.1





For a serving cell , an active DL SL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PSSCH transmission(s) with corresponding PDSFCH reception(s) for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:	Comment by Ricardo Blasco: Agreements:
BWP is defined for NR sidelink.
In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
FFS the relation with Uu BWP.
The same SL BWP is used for both Tx and Rx.
Each resource pool is (pre)configured within a SL BWP. 
Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
Revisit in the next meeting if significant issues are found
Numerology is a part of SL BWP configuration. 
Note: This does not intend to make restriction in designing the sidelink aspects related to SL BWP.
Note: This does not preclude the possibility where a NR V2X UE uses a Tx RF bandwidth the same as or different than the SL BWP.


a)	on a set of slot timing values  associated with the active USL BWP


a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0	Comment by Ricardo Blasco: Agreements:
For reporting SL HARQ-ACK to the gNB: 
For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
The configuration for SL is separate from Uu link for a UE
FFS how to indicatae timing of transmission in PUCCH, including whether physical or logical slots are used
For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)

Working assumption:
The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 



[bookmark: _Hlk508697304]b)	. If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dlsl-DataToULFeedbackToUL-ACK for DCI format 1_13_0


b)	on a set of row indexes  of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 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]	Comment by Ricardo Blasco: SL does not support variable time allocations



cb)	on the ratio  between the downlink sidelink SCS configuration  and the uplink SCS configuration  provided by subcarrierSpacing in BWP-Downlink Sidelink and BWP-Uplink for the active DL SL BWP and the active UL BWP, respectively
c)	a set of configured SL pool bitmaps
d)	The value of a period of PSFCH transmission occasion resources for the SL pool provided in periodPSFCHresource.
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Subclause 11.1.


For the set of slot timing values , the UE determines a set of  occasions for candidate PSSCH transmission(s) with corresponding PDSFCH reception(s) or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a SPS PDSCH release is same as for a corresponding SPS PDSCH reception.

Set  - index of occasion for candidate PSSCH transmission(s) with corresponding PSFCH reception(s)PDSCH reception or SPS PDSCH release

Set 

Set 


Set  to the cardinality of set 



Set k =0 – index of slot timing values , in descending order of the slot timing values, in set  for serving cell 
Set  to the value of the period of PSFCH transmission occasion resources for the SL pool

while  

if  

Set  – index of a DL SL slot within an UL slot

while  

Set  to the set of rows


Set  to the cardinality of 


Set  – index of row in set 




if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell 	Comment by Ricardo Blasco: Only one SL BWP
; 
else 

while 





if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , 

;
else

; 
end if
end while


if slot  belongs to the SL pool and contains PSFCH resources as indicated at least by one of the SL pool bitmaps and periodPSFCHresource, where  is the k-th slot timing value in set 
Set  – index of a SL slot within an PSFCH period
while  

if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and , 

; 

;
end while
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 


Set  to the cardinality of 


Set  to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of 

while 

Set  

while 



if  for start OFDM symbol index  for row  


; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row 

;

;
else

; 
end if
end while



;


Set  to the smallest last OFDM symbol index among all rows of ;
end while
end if
;
end if
end while
end if

;
end while



If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of associated with a same value of , where , the UE does not expect to receive more than one PDSCH in a same DL slot. 
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 and if	Comment by Ricardo Blasco: CBG not supported for SL
-	the UE is configured with one serving cell, and

-	, and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 and if	Comment by Ricardo Blasco: CBG not supported for SL
-	the UE is configured with more than one serving cells, or

-	, and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE

the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.


A UE does not expect to detect a DCI format switching a DL BWP within  symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where  is defined in Subclause 9.2.3. 	Comment by Ricardo Blasco: Only one SL BWP 
If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell.	Comment by Ricardo Blasco: TBD: support only one 
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 	Comment by Ricardo Blasco: Transmission of 2 TBs over SL is not supported





A UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBGPSFCH, due to the UE not detecting a corresponding DCI format 13_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBGPSFCH. The cardinality of the set  defines a total number  of occasions for PDSFCH reception or SPS PDSCH release for serving cell  corresponding to the HARQ-ACK information bits.	Comment by Ricardo Blasco2: The pseudo-code became a single line. The editor may consider rephrasing appropriately.

Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell

Set - HARQ-ACK information bit index	Comment by Ricardo Blasco: Single cell, so j = m.

Set  to the number of serving cells configured by higher layers for the UE

while 

Set  – index of occasion for candidate PDSCH reception or SPS PDSCH release

while 

if harq-ACK-SpatialBundlingPUCCH is not provided, PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,	Comment by Ricardo Blasco: Transmission of 2 TBs over SL is not supported

 = HARQ-ACK information bit corresponding to a first transport block of this cell;

;

 = HARQ-ACK information bit corresponding to a second transport block of this cell;

;

elseif harq-ACK-SpatialBundlingPUCCH is provided, and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,	Comment by Ricardo Blasco: Transmission of 2 TBs over SL is not supported

 = binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks of this cell - if the UE receives one transport block, the UE assumes ACK for the second transport block;

;


elseif PDSCH-CodeBlockGroupTransmission is provided, and  CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell ,	Comment by Ricardo Blasco: CBG not supported for SL

Set - CBG index

while 


 = HARQ-ACK information bit corresponding to CBG  of the first transport block;

if the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 


	 = HARQ-ACK information bit corresponding to CBG  of the second transport block;
end if

;
end while



, where  is the value of maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell ;
else


 = HARQ-ACK information bit  of serving cell ;for candidate PSSCH transmission(s) with corresponding PSFCH reception(s) with index  for   as described in clause 16.5.


;
end if

;
end while

;
end while



If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Subclause 7.2.1, as  where 	Comment by Ricardo Blasco: CBG not supported for SL	Comment by Ricardo Blasco2: Conclusion:
No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
Note: this reverts the agreements made during RAN1#98b email discussion







[bookmark: _GoBack]-	 is the number of HARQ-ACK information bits determined for corresponding PSSCH transmission(s) with corresponding PSFCH reception(s) transport blocks the UE receives in PDSFCH reception occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH.



-	 is the number of CBGs the UE receives in a PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.
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