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Introduction
This document discusses possible corrections, to TS 38.213 subclauses 9.1.2 and 9.1.2.1 on Type-1 HARQ-ACK codebook in physical uplink control channel.
[bookmark: _Ref228947482]Discussion 
Reception occasions


In TS 38.213 subclause 9.1.2.1 on determining the semi-static HARQ-ACK codebook the current text states: “…the UE determines a set of  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code…..”. However, in some places in this clause and 9.1.2 the wording implies that the  occasions are only for candidate PDSCH reception. This inconsistency should be resolved, and text to achieve this is proposed.
Configuration of CBG and HARQ-ACK spatial bundling
The general intention of the pseudo-code in subclause 9.1.2.1 seems to be that if higher layer parameter PDSCH-CodeBlockGroupTransmission is provided for a cell, then HARQ-ACK information bits should be generated per CBG and per transport block irrespective of whether the UE is configured for 1 or 2 transport blocks via maxNrofCodeWordsScheduledByDCI. However in the case where the following are all configured together:-
harq-ACK-SpatialBundlingPUCCH
PDSCH-CodeBlockGroupTransmission
maxNrofCodeWordsScheduledByDCI indicating 2 transport blocks
then the current pseudo-code would lead to the following condition being satisfied, and only 1 HARQ-ACK information bit being generated per PDSCH:- 

elseif higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, and the UE is configured by higher layer parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,
The intended behavior would be obtained with the following correction:-

elseif higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, higher layer parameter PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by higher layer parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,
In the above example, if maxNrofCodeWordsScheduledByDCI indicates 1 transport block, then the current pseudo-code leads to generation of HARQ-ACK information bits per CBG, and that would be unchanged by the proposed correction.

It should be noted that in TS 38.331 harq-ACK-SpatialBundlingPUCCH is configured per cell group, so a possible alternative solution to this issue could be to not support configuration of CBG transmission in cells of a cell group where harq-ACK-SpatialBundlingPUCCH is configured.
Single reception case
In TS 38.213 subclause 9.1.2 the final paragraph describes how the HARQ-ACK codebook is obtained for the case where only a single PDSCH or SPS PDSCH release is received. However the current wording is not clear on the how the number of HARQ-ACK bits is determined, and text to clarify this is proposed.
Number of HARQ-ACK bits for PUCCH power setting
In TS 38.213 subclause 9.1.2.1, the final part describes how to determine a number of HARQ-ACK bits for use in determining PUCCH power. The current text for the case for reception of PDSCH and SPS PDSCH is a complex single sentence containing several instances of “if….and…..or”, and interpretation of the end result is unclear. Revised text is proposed to clarify this, but it should be confirmed that this is line with the original intention. The proposed text also addresses the issue of simultaneous configuration of harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission discussed in section 2.2 above.

[bookmark: _GoBack]Also the text for should cover the case where CBG transmission is not configured.
Conclusions
The following corrections and clarifications are proposed (see Annex):-
· Generally clarify, where appropriate, that both PDSCH reception and SPS PDSCH release are considered in determining the size of the HARQ-ACK codebook.
· Correct the pseudo-code in 38.213 subclause 9.1.2.1 to give the correct behavior when the  following are all configured together for the same cell:-
harq-ACK-SpatialBundlingPUCCH
PDSCH-CodeBlockGroupTransmission
maxNrofCodeWordsScheduledByDCI indicating 2 transport blocks
· Clarify the number of bits in the HARQ-ACK codebook for the case where only a single PDSCH or SPS PDSCH release is received.
· Revise the text for the number of HARQ-ACK bits for PUCCH power setting.
· Additional editorial corrections



Annex

Text proposal for TS 38.213

---------------------------------Start of text proposal------------------------

[bookmark: _Ref497329097][bookmark: _Toc517265055]9.1.2	Type-1 HARQ-ACK codebook determination
This subclause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.





A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 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 PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. If the UE is provided higher layer parameter pdsch-AggregationFactor, [image: ] is a value of pdsch-AggregationFactor; otherwise, [image: ]. The UE reports HARQ-ACK information for a PDSCH reception from slot  to 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 PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by higher layer parameter dl-DataToUL-ACK if the PDSCH-to-HARQ feedback timing field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 

If a UE reports HARQ-ACK information in a PUCCH only for a SPS PDSCH release or only for a single PDSCH reception within the occasions for candidate PDSCH receptions or SPS PDSCH release, as determined in Subclause 9.1.2.1, that is scheduled by DCI format 1_0 with a counter downlink assignment indicator (DAI) field value of 1 on the PCell, the UE determines a HARQ-ACK codebook corresponding to the number of HARQ-ACK bits only for the SPS PDSCH release or only for the PDSCH reception; otherwise, the procedures in Subclause 9.1.2.1 and Subclause 9.1.2.2 for a HARQ-ACK codebook determination apply.	Comment by Author: This should be singular, not plural

[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 or SPS PDSCH release 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


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  of 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 [image: ], 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 [image: ] is same as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
[image: ];
else 

while 
if the UE is provided with higher layer parameter TDD-UL-DL-ConfigurationCommon,  or higher layer parameter TDD-UL-DL-ConfigDedicated and, for each slot from slot[image: ] to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ]  is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 

;
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



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 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
-	the UE is configured with one serving cell, and

-	, and
-	higher layer parameter 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
-	the UE is configured with more than one serving cells, or

-	, and
-	higher layer parameter 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.
If a UE is provided with higher layer parameter 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 higher layer parameter dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if higher layer parameter 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 higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided. 





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 CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set  defines a total number  of occasions for PDSCH reception or SPS PDSCH release for serving cell  corresponding to the HARQ-ACK information bits.

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

Set - HARQ-ACK information bit index

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 higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided, higher layer parameter PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by higher layer parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,

 = 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 higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, higher layer parameter PDSCH-CodeBlockGroupTransmission is not provided, and the UE is configured by higher layer parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell ,

 = 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 higher layer parameter PDSCH-CodeBlockGroupTransmission is provided, and  CBGs are indicated by higher layer parameter maxCodeBlockGroupsPerTransportBlock for serving cell ,

Set - CBG index

while 


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

if the UE is configured by higher layer parameter 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 higher layer parameter maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell ;
else


 = HARQ-ACK information bit of serving cell ;

;
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 

-	 is determined as follows:


if the UE receives a PDSCH in a PDSCH reception occasion  for serving cell , for which the UE reports the corresponding HARQ-ACK information in the PUCCH, then

if higher layer parameters harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or if higher layer parameter PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, then  is the number of transport blocks received for which the UE reports the corresponding HARQ-ACK information in the PUCCH, or

if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided and higher layer parameter PDSCH-CodeBlockGroupTransmission is not provided, then is the number of PDSCH received for which the UE reports the corresponding HARQ-ACK information in the PUCCH, 



otherwise  is the number of SPS PDSCH releases received in a PDSCH reception occasion  for serving cell , for which the UE reports the corresponding HARQ-ACK information in the PUCCH,


the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if higher layer parameters harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if higher layer parameter PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, or the number of PDSCH receptions if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ]  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 higher layer parameter PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports the corresponding HARQ-ACK information in the PUCCH,. otherwise =0.
---------------------------------End of text proposal------------------------
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