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Introduction
The text proposal in this contribution addresses the 1ms HARQ bits inclusion in slot/subslot transmissions and is a combination of text proposals in R1-1803248 and R1-1801876.

[bookmark: _Ref178064866]Discussion
The following agreements were made regarding HARQ bits inclusion in slot/subslot transmissions.
	Agreement A1:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE
· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH
· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH

Agreement A2:
In case of collision of 1ms TTI and multiple sTTIs of potentially different channel types within the same subframe on the same carrier (e.g., primary cell of a PUCCH group), and if sTTI is carrying 1 ms HARQ-ACK, HARQ-ACK of 1ms TTI is carried on the first sTTI of those colliding sTTIs

Agreement A3: 
In case sPUCCH is transmitted (regardless of whether or not there is a collision with 1 ms), all HARQ-ACK bits for 1ms TTI from the configured carriers are always included in case fixed codebook size (including also single carrier case) is configured for 1ms TTI. This translates to the following behaviour:
· PDSCH assignment detected and sPDSCH assignment not detected 
·  DTX on sPUCCH + all HARQ-ACK bits for 1ms TTI on PUCCH
· PDSCH assignment detected and sPDSCH assignment detected 
·  include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUCCH 
· PDSCH assignment not detected and sPDSCH assignment detected 
·  include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUCCH
· PDSCH assignment not detected and sPDSCH assignment not detected 
·  DTX on sPUCCH and DTX on PUCCH

Agreement A4:
UE behaviour in case of sPUSCH transmission when simultaneous transmission of sPUCCH and sPUSCH is not configured and in case fixed codebook size is configured:
· PDSCH assignment detected and sPDSCH assignment not detected 
·  no sHARQ-ACK bits on sPUSCH + all HARQ-ACK bits for 1ms TTI on sPUSCH
· PDSCH assignment detected and sPDSCH assignement detected 
·  include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUSCH 
· PDSCH assignment not detected and sPDSCH assignement detected 
·  include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUSCH
· PDSCH assignment not detected and sPDSCH assignment not detected 
·  no HARQ bits on sPUSCH




Agreements A3 and A2 are partly contradicting. Same for agreements A4 and A2. It is proposed to interpret these agreements as follows. Detailed explanation is given in R1-1803248.
For SPUCCH the inclusion of 1ms HARQ bits can be summarized with the following table.
Table 1	Summary of the cases where 1ms HARQ bits are included in SPUCCH
	Case
	Configuration for 1ms TTI
	Instance of SPUCCH within the subframe where a collision with 1ms TTI occurs
	1ms HARQ-ACK feedback included in SPUCCH?

	Case 1
	Dynamic codebook for 1ms TTI
	sPUCCH is transmitted in the first collision occurrence among collided short TTI channels in the subframe
	Yes

	Case 2
	Dynamic codebook for 1ms TTI
	sPUCCH is transmitted not in the first collision occurrence among collided short TTI channels in the subframe
	No

	Case 3
	Fixed codebook for 1ms TTI
	sPUCCH is transmitted in the first collision occurrence among collided short TTI channels in the subframe
	yes

	Case 4
	Fixed codebook for 1ms TTI
	sPUCCH is transmitted not in the first collision occurrence among collided short TTI channels in the subframe
	yes



For slot/subslot PUSCH the inclusion of 1ms HARQ bits can be summarized with the following table.
Table 2	Summary of the cases where 1ms HARQ bits are included in SPUSCH
	Case
	Configuration for 1ms TTI
	Instance of slot/subslot PUSCH within the subframe where a collision with 1ms TTI occurs
	1ms HARQ-ACK feedback included in SPUCCH?

	Case 1
	Dynamic codebook for 1ms TTI
	slot/subslot PUSCH is transmitted in the first collision occurrence among collided short TTI channels in the subframe
	Yes

	Case 2
	Dynamic codebook for 1ms TTI
	slot/subslot PUSCH is transmitted not in the first collision occurrence among collided short TTI channels in the subframe
	No

	Case 3
	Fixed codebook for 1ms TTI
	slot/subslot PUSCH is transmitted in the first collision occurrence among collided short TTI channels in the subframe
	yes

	Case 4
	Fixed codebook for 1ms TTI
	slot/subslot PUSCH is transmitted not in the first collision occurrence among collided short TTI channels in the subframe
	No, if there is no collision between this slot/subslot PUSCH and SPUCCH.
Yes, if there is a collision between this slot/subslot PUSCH and SPUCCH and the UE is not configured with simultaneous transmission of PUCCH and PUSCH.




The following text proposals aim at capturing this behaviour.
[bookmark: _Toc505003710][bookmark: _Toc505160562]Endorse the following text proposals to 36.212 and 36.213 

Text proposal to 36.212 v15.0.1
	1st modified subclause (5.2.2.6)



For UEs configured by higher layers with dl-TTI-Length, if codebooksizeDeterminationSTTI-rel15 is configured as dai, the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration is determined according to the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]; otherwise, the bit sequence [image: ] is determined as below.
For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, define the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells configured with higher layer parameter dl-TTI-Length, [image: ] as the number of cells configured with dl-TTI-Length for the UE and [image: ] as the number of slot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK bits in UL slot or subslot n for the c-th serving cell. For a cell using FDD and configured with dl-TTI-Length=subslot and ul-TTI-Length=subslot, or for a cell using FDD and configured with dl-TTI-Length=slot and ul-TTI-Length=slot, [image: ]. For a cell using FDD and configured with dl-TTI-Length=subslot and ul-TTI-Length=slot, [image: ]. For a cell using TDD, [image: ]if slot n-4 in the cell is in a DL subframe, or slot n-4 is the first slot in a special subframe with special subframe cofigurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 is the second slot in a special subframe with special subframe cofigurations 3/4/8 and normal downlink CP, and [image: ] otherwise. 
The bit sequence [image: ] is performed according to the following pseudo-code:
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dl-TTI-Length
Set j = 0 – HARQ-ACK bit index
while c < [image: ]
set l = 0;
while l < [image: ]
[image: ] HARQ-ACK bit of this cell
j = j + 1
l=l+1
end while
c = c + 1
end while
For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, define the bit sequence [image: ] corresponding to PDSCH with subframe duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells. The bit sequence [image: ]is determined as below for bit sequence [image: ] and spatial bundling is performed if the HARQ-ACK is to be transmitted on subslot PUSCH or if the HARQ-ACK is to be transmitted on slot PUSCH and if spatial bundling is configured..
<Unchanged part omitted>






For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, bit sequence is obtained by concatenation of the bit sequence  and , where  in the cases defined in 36.213 section 7.3. In all other cases, the sequence of bits  is given by .


	2nd modified subclause (5.2.3.1A)



The HARQ-ACK bits are received from higher layers for each subframe of each cell and for each slot or subslot of each cell if higher layer parameter dl-TTI-Length is configured for the cell. Each positive acknowledgement (ACK) is encoded as a binary '1' and each negative acknowledgement (NACK) is encoded as a binary '0'. For UEs configured with more than one DL cell and no more than five DL cells, or for UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = cc, the HARQ-ACK feedback consists of the concatenation of HARQ-ACK bits for each of the serving cells. For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = dai, the HARQ-ACK feedback consists of the HARQ-ACK bits for the serving cells depending on the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. For a cell configured with higher layer parameter dl-TTI-Length, 1 bit of HARQ-ACK information, [image: ], is used for that cell.
Define [image: ] as the number of HARQ-ACK feedback bits and [image: ]as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 3 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]), and [image: ]as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 4 is used for transmission of HARQ-ACK feedback (section 10.1 in [3]).


For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = dai, the bit sequence  is determined according to the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. Otherwise, the bit sequence  is determined as below.
For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, define the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells configured with higher layer parameter dl-TTI-Length, [image: ] as the number of cells configured with dl-TTI-Length for the UE and [image: ] as the number of slot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK bits in UL slot or subslot n for the c-th serving cell. For a cell using FDD and configured with dl-TTI-Length=subslot and ul-TTI-Length=subslot, or for a cell using FDD and configured with dl-TTI-Length=slot and ul-TTI-Length=slot, [image: ]. For a cell using FDD and configured with dl-TTI-Length=subslot and ul-TTI-Length=slot, [image: ]. For a cell using TDD, [image: ]if slot n-4 in the cell is in a DL subframe, or slot n-4 is the first slot in a special subframe with special subframe configurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 is the second slot in a special subframe with special subframe configurations 3/4/8 and normal downlink CP, and [image: ] otherwise. 
The bit sequence [image: ] is performed according to the following pseudo-code:
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dl-TTI-Length
Set j = 0 – HARQ-ACK bit index
while c < [image: ]
set l = 0;
while l < [image: ]
[image: ] HARQ-ACK bit of this cell
j = j + 1
l=l+1
end while
c = c + 1
end while


For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, define the bit sequence [image: ] as the result of the concatenation of HARQ-ACK bits corresponding to PDSCH with subframe duration for one or multiple DL cells. The bit sequence [image: ]is determined as for bit sequence [image: ]in section 5.2.3.1 and spatial bundling is performed if the HARQ-ACK is to be transmitted on subslot SPUCCH or if the HARQ-ACK is to be transmitted on slot SPUCCH and if spatial bundling is configured. For FDD with at least one cell configured with higher layer parameter dl-TTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Length, the sequence of bits [image: ] is the result of the concatenation of HARQ-ACK bits for different cells and is obtained by concatenation of the bit sequence [image: ] and [image: ] in the cases defined in 36.213 section 7.3. In all other cases, the sequence of bits  is given by . 

<Unchanged part omitted>


Text proposal to 36.213 v15.0.0
	1st modified subclause (7.3)



[bookmark: _Toc415085478]7.3	UE procedure for reporting HARQ-ACK
If the UE is not configured with ShortTTI-Length, the term 'subframe/slot' refers to a subframe in this clause.
If the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a slot, the term 'subframe/slot' refers to a slot, subframe otherwise, in this clause.
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise
· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
If each of the serving cell(s) configured for the UE has frame structure type 1, the UE procedure for HARQ-ACK reporting for frame structure type 1 is given in Subclause 7.3.1.
If each of the serving cell(s) configured for the UE has frame structure type 2, the UE procedure for HARQ-ACK reporting for frame structure type 2 is given in Subclause 7.3.2. 
If the UE is configured with more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 1, UE procedure for HARQ-ACK reporting is given in Subclause 7.3.3.
If the UE is configured for more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 2, UE procedure for HARQ-ACK reporting is given in Subclause 7.3.4. 
Throughout this section, 
-	if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,[image: ] and [image: ]otherwise. 
-	if the UE is configured with higher layer parameter ShortTTI-Length and for PDSCH transmissions in a subslot, [image: ] is determined based on higher layer configuration from [image: ].


If the UE is configured with higher layer parameter shortTTI-Length, and the UE has detected PDCCH/SPDCCH with downlink DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for which slot/subslot-based PUCCH including HARQ-ACK and SR if any is expected to be transmitted on slot/subslot  of subframe ,



-	if the UE is configured with no more than five DL cells or if the UE is configured by higher layers with codebooksizeDetermination-r13 = cc, the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUCCH, where the sequence of bits  is determined in [4] section 5.2.3.1A regardless whether the UE has detected downlink DCI format 1/1A/1B/1D/2/2A/2B/2C/2D associated with subframe-based PDSCH for any of the DL cell(s) on subframe . If the UE has not detected downlink DCI format 1/1A/1B/1D/2/2A/2B/2C/2D associated with subframe-based PDSCH for any of the DL cell(s) on subframe , the corresponding HARQ-ACK bit is NACK.



-	 for FDD, and  for TDD where  is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.
	-	Spatial bundling for the subframe-based HARQ-ACK(s) is applied if the HARQ-ACK is to be transmitted on subslot-based PUCCH or if the HARQ-ACK is to be transmitted on slot-based PUCCH and spatialBundlingPUCCH is set TRUE.


-	if the UE is configured by higher layers with codebooksizeDetermination-r13 = dai, the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUCCH if it is the first transmitted occurrence of slot/subslot-based PUCCH/PUSCH in the subframe and if the UE has detected downlink DCI format 1/1A/1B/1D/2/2A/2B/2C/2D associated with subframe-based PDSCH(s) on subframe, where the sequence of bits  is determined in [4] section 5.2.3.1A based on the DAI.



-	 for FDD, and  for TDD where  is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.
	-	Spatial bundling for the subframe-based HARQ-ACK(s) is applied if the HARQ-ACK is to be transmitted on subslot-based PUCCH or if the HARQ-ACK is to be transmitted on slot-based PUCCH and spatialBundlingPUCCH is set TRUE.


If the UE is configured with higher layer parameter shortTTI-Length, and the UE has detected PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B associated with slot/subslot-based PUSCH on slot/subslot  of subframe , 


-  the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUSCH if it is the first transmitted occurrence of slot/subslot-based PUCCH/PUSCH in the subframe and the UE has detected downlink DCI format 1/1A/1B/1D/2/2A/2B/2C/2D associated with subframe-based PDSCH(s) on subframe , where the sequence of bits  is determined in [4] section 5.2.2.6.



-	 for FDD, and  for TDD where  is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.
	-	Spatial bundling for the subframe-based HARQ-ACK(s) is applied if the HARQ-ACK is to be transmitted on subslot-based PUCCH or if the HARQ-ACK is to be transmitted on slot-based PUCCH and spatialBundlingPUCCH is set TRUE.

-	if the UE is configured with no more than five DL cells, or if the UE is configured by higher layers with codebooksizeDetermination-r13 = cc, the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUSCH, if the UE has detected PDCCH/SPDCCH with downlink DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for which slot/subslot-based PUCCH is expected to be transmitted in slot/subslot  and simultaneous PUSCH and PUCCH transmission is not configured

	[bookmark: _Hlk506319378]2nd modified subclause (8.0)



<Unchanged part omitted>

For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, the UE is not expected to transmit subframe-based PUSCH 
-	in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH in the cases defined in section 7.3. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response
-	in case subslot-based PUSCH is used
-	in case slot-based PUSCH is used if the bundling is configured for the cell.
-	in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-	in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH in the cases defined in section 7.3. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response
-	in case subslot-based PUCCH is used
-	in case slot-based PUCCH is used if the bundling is configured for the cell.
-	in case of a collision between the subframe-based PUSCH, subframe-based PUCCH, and slot/subslot-based PUSCH when simultaneous PUSCH and PUCCH transmission is configured for the UE. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH.
-	in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH in the subframe.
<Unchanged part omitted>

	3rd modified subclause (10.1)



<Unchanged part omitted>

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH in a subframe, the subframe-based PUCCH transmission is dropped. If the slot/subslot-based PUCCH contains valid SR resources, SR that was prepared as part of the subframe-based PUCCH transmission is transmitted on the slot/subslot-based PUCCH. The UE shall transmit the corresponding HARQ-ACK response associated with the subframe-based PUCCH using the slot/subslot-based PUCCH in the cases defined in section 7.3. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH
-	in case subslot-based PUCCH is used
-	in case slot-based PUCCH is used if the bundling is configured for the cell.
For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit subframe-based PUCCH in a given subframe if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a slot/subslot-based PUSCH transmission in the same subframe. In this case, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH on slot/subslot-based PUSCH in the cases defined in section 7.3. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH
-	in case subslot-based PUSCH is used
-	in case slot-based PUSCH is used if the bundling is configured for the cell.
For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, in case of a collision between 
-	a slot-based PUCCH of first serving cell and a subframe-based PUSCH/PUCCH/SRS/PRACH of second serving cell or 
-	a subslot-based PUCCH of first serving cell and a subframe/slot-based PUSCH/PUCCH/SRS/PRACH of second serving cell
the uplink transmission(s) of the second serving cell are dropped.
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH/PUSCH transmissions in more than one slots/subslots of a subframe, the subframe-based PUCCH transmission is dropped, and the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH transmissions in the subframe.
<Unchanged part omitted>
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