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Introduction
Two contributions [1][2] pointed out two issues with TYPE1 HARQ-ACK CB. 
Issue 1: stems from the fact that if PDSCH slot (e.g 30kHz SCS) is shorter than PUCCH slot (e.g. 15kHz SCS) then two slots map to single HARQ-ACK container. Current semi-static CB TYPE1 does not support it. This is a critical issue.
Issue 2: stems from the fact that if PDSCH slot (e.g 15kHz SCS) is longer than PUCCH slot (e.g. 30kHz SCS) then one slots maps to two HARQ-ACK containers. Current semi-static CB TYPE1 supports this, but the case is highly sub-optimal. This is significant optimization.
In general, a clarification is also needed for the HARQ-ACK timing that overlapping slots are when not taking the effect of timing advance into account.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]TP to enable mixed numerology case for TYPE1 HARQ-ACK CB
To minimize the changes to pseudo code, we propose that SLIV pruning is performed per PUCCH slot instead of PDSCH slot. To achieve that, UE determines the set of rows R to be SLIV-pruned for the HARQ-ACK feedback due in slot n according to following rules: 
· concatenate rows of pdsch-symbolAllocation table for DL slots overlapping with UL slot  if PUCCH UL slot is longer than PDSCH DL slot
· select rows of pdsch-symbolAllocation table of a DL slot for which end-symbol (i.e. S+L) overlaps with UL slot if PUCCH UL slot is shorter than PDSCH DL slot
where  are values in the configured set . This mechanism provides better PUCCH timing flexibility for short PDSCHs ending during the 1st half of slot than the approach proposed in [1] and [2]. The TP for TS38.213 is the following:

	[bookmark: _Ref505248562][bookmark: _Toc517265056]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel





For a serving cell , an active DL BWP, and an active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PDSCH receptions 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 higher layer parameter firstActiveDownlinkBWP. The determination is based:

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


[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by higher layer parameter dl-DataToUL-ACK for DCI format 1_1 


b)	on a set of row indexes  which is a set of rows  across DL slot(s) for which the PDSCH end symbol S+L-1 overlaps with the slot  in active UL BWP carrying PUCCH, not including the effect of timing advance, where  isof a table that is provided either by a first set of row indexes of a table that is provided by PDSCH-TimeDomainResourceAllocationList in PDSCH-ConfigCommon or by Default PDSCH time domain resource allocation A [6, 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by higher layer parameter PDSCH-TimeDomainResourceAllocationList 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]; and

c)	if provided, on higher layer parameter TDD-UL-DL-ConfigurationCommon and higher layer parameter TDD-UL-DL-ConfigDedicated as described in Subclause 11.1.


For the set of slot timing values , the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. 

Set  - index of occasion for candidate 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 [image: ]

while  

Set  to the set of rows 


Set  to the cardinality of  


Set  – index of row in set 




if slot  is same 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 

;
else 

while  





if the UE is provided higher layer parameter TDD-UL-DL-ConfigurationCommon,  or higher layer parameter TDD-UL-DL-ConfigDedicated 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 , 

;
end if

; 
end while

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

 
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 

;


end if

; 
end while



;


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

; 
end if
end while




	[bookmark: _Ref500241945][bookmark: _Toc525657950]9.2.3	UE procedure for reporting HARQ-ACK
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 
For a SPS PDSCH reception ending in slot [image: ], the UE transmits the PUCCH in slot [image: ]where [image: ] is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 


If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: ], the UE provides  corresponding HARQ-ACK information in a PUCCH transmission within slot  where  is provided by higher layer parameter dl-DataToUL-ACK.


With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot [image: ] or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by higher layer parameter dl-DataToUL-ACK. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release, not including the effect of timing advance. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is smaller than the PUCCH subcarrier spacing,  corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release, not including the effect of timing advance..    


   
Conclusions
We proposed a solution to resolve issues in [1][2]. RAN1 should adopt the TPs in Section 2 in TS38.213.
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