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1. INTRODUCTION
In this contribution, we discuss about remaining issues for Type-1 and Type-2 HARQ-ACK codebook regarding PUCCH-sSCell.
2. DISCUSSION
	TS 38.213 v17.1.0
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For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 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 .
<omitted>
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, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
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<omitted>
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
else
<omitted>


According to TS 38.213 v17.1.0, session 9.A captures features of PUCCH cell switch and introduces one PUCCH-sSCell along with a PCell. Semi-static cell switch pattern or dynamic signalling can indicate which cell for transmitting PUCCH. According to type-1 HARQ-ACK codebook generation, UE would determine a set of  occasions for a serving cell c, while for type-2 HARQ-ACK codebook generation, UE would determine a set of PDCCH monitoring occasions among serving cells. Aim to detailed pseudo code for HARQ-ACK codebook generation, when there is UL BWP change on PCell, occasion before such change is not counted for feedback. More detail, when there is UL BWP change on PCell, for type-1 HARQ-ACK codebook, slot  is increased for next slot and for type-2 HARQ-ACK codebook, serving cell c is increased for next serving cell. However, unlike Rel-15/16 that only one cell (PCell) for transmitting PUCCH among a PUCCH-group, Rel-17 carrier switch supports a PUCCH-sSCell along with PCell for transmitting PUCCH. In other words, current text may be not fully corrected when the UE transmits PUCCH on PUCCH-sSCell rather than on PCell. 
Case1: There is UL BWP change on PCell
According to current text, occasion for each serving cell c before UL BWP change on PCell is not counted, and thus it may increase unnecessary latency for retransmission which is not desirable.
Case2: There is UL BWP change on PUCCH-sSCell
Considering operating in unpaired spectrum, according to current text, only occasion for PUCCH-sSCell before UL BWP change on PUCCH-sSCell is not counted, and it seems somehow contradicts Rel-15/16 spirit when there is a UL BWP change on PCell since occasion in each serving cell c before UL BWP change on PCell is not counted.
For this maintenance issue, we propose to following two options for spec change.
Option 1 (Text proposal 1): Add a condition that “UL BWP change on PUCCH-sSCell”
Option 2 (Text proposal 2): Replace PCell by “cell where the UE transmits PUCCH”
	Text proposal 1
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
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 or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
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 or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell as described in clause 9A and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>



	Text proposal 2
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
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 serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
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 serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell  where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>


Reason for change: 
1. For UL BWP change on PCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PCell should be counted while pseudo code in current spec does not count.
2. For UL BWP change on PUCCH-sSCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PUCCH-sSCell should not be counted while pseudo code in current spec allows to count it.
Summary of change: 
Text proposal 1 specifies condition that when an occasion is before an active UL BWP change on PUCCH-sSCell, then occasion should not be counted.
Text proposal 2 replaced PCell in current pseudo code by the cell where the UE transmitting PUCCH.
Consequences if not approved: 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PCell will not be transmitted on the PUCCH and unnecessary retransmission will occur. 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PUCCH-sSCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PUCCH-sSCell will be transmitted on the PUCCH and unnecessary occasion for HARQ-ACK will be included in the PUCCH.
Proposal: 	RAN1 adopts either Text proposal 1 or Text proposal 2. 
3. CONCLUSION
In this contribution, we have following proposals:
Proposal: 	RAN1 adopts either Text proposal 1 or Text proposal 2. 
	Text proposal 1
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
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 or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
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 or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell as described in clause 9A and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>



	Text proposal 2
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
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 serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
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 serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell  where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>


Reason for change: 
1. For UL BWP change on PCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PCell should be counted while pseudo code in current spec does not count.
2. For UL BWP change on PUCCH-sSCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PUCCH-sSCell should not be counted while pseudo code in current spec allows to count it.
Summary of change: 
Text proposal 1 specifies a condition that when an occasion is before an active UL BWP change on PUCCH-sSCell, then the occasion should not be counted.
Text proposal 2 replaced PCell in current pseudo code by the cell where the UE transmitting PUCCH.
Consequences if not approved: 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PCell will not be transmitted on the PUCCH and unnecessary retransmission will occur. 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PUCCH-sSCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PUCCH-sSCell will be transmitted on the PUCCH and unnecessary occasion for HARQ-ACK will be included in the PUCCH.
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