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[bookmark: _Ref521334010]Introduction
HARQ-ACK enhancements were discussed in several meetings and a short list of issues was left for further discussion [1]:
	We were able to complete these features within the Rel-17 timeframe, with a very short list of issues that need to be still resolved in the Rel-17 maintance phase, including
· Value range and used DCI field(s) for the indication of the HARQ offset for one-shot HARQ-ACK re-transmission
· Type 1 HARQ-ACK codebook generation for PUCCH cell switching
Moreover, the support of the joint operation / simultaneous configuration of the following feature combinations could not be resolved in time and therefore the support for these combinations in Rel-17 is still unclear (to be discussed in the maintenance phase, with the potential outcome of not supporting these): 
· Simultaneous configuration of SPS HARQ-ACK deferral and PUCCH repetition operation
· Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching
· Simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition operation



Furthermore, there was no agreement for the following issues and should be further discussed:
· Simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission
· The operation order of semi-static PUCCH cell switching and UCI multiplexing
· The effective time of PUCCH cell switching pattern when the state of PUCCH sSCell changes between active/inactive/dormancy
· Simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition
In this contribution, we give our further considerations on the remaining issues of HARQ-ACK feedback enhancements for URLLC.
Discussion
One-shot HARQ-ACK retransmission
The following agreements and conclusions were reached in the last meeting regarding one-shot HARQ-ACK retransmission [2]:
	Agreement
The one-shot HARQ re-transmission on PUCCH is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).
 
Agreement
For one-shot HARQ re-transmission on PUCCH, the ‘HARQ re-tx offset’ is determined as Alt. 1: n = m - HARQ_retx_offset
 
Agreement
Apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH. 
· The triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH. 
· Some unused bit field in the DCI is used to indicate the HARQ slot offset. 
· FFS: if the ‘one-shot HARQ-ACK request’ field can be reused
· FFS: which unsed DCI field in the DCI is used for HARQ slot offset indication
· FFS: The indication of whether the PDSCH is not scheduled will reuse Rel-16 type-3 HARQ ACK CB UE behavior
 
Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).
 
Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication
 
Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification.



[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For one-shot HARQ-ACK retransmission, it was agreed that some unused bit field in the DCI is used to indicate the HARQ slot offset, and the value range would be fixed in the specification. Since current slot offset can be applied for both slot and sub-slot configuration, it would be reasonable to consider sub-slot with 2-symbol length, hence the maximum value of the HARQ slot offset can be 32. The negative minimum value is to support the triggering before the slot of dropped HARQ-ACK, a very large value is not necessary, but considering that at least 6 bits are needed to indicate the HARQ slot offset if the maximum slot offset value is determined as 32 with a 1-slot/sub-slot granularity, then the minimum value can be either -16 or -31.
Proposal 1: For one-shot HARQ-ACK retransmission, the value range of HARQ slot offset can be -32 or -16 to 32.
For one-shot triggering DCI, it was agreed that no PDSCH is scheduled when the triggering bit is set to ‘1’, hence several DCI fields can be used for indicating the HARQ slot offset, such as MCS, NDI, RV, HARQ ID and so on. We consider 1 slot/sub-slot granularity of the signaling should be supported, then 6 bits are needed for indicating the HARQ slot offset. We prefer to use a combination of MCS and NDI (of the first TB) since these two DCI fields would always exist in DCI format 1_1 and DCI format 1_2.
Proposal 2: For one-shot HARQ-ACK retransmission, a combination of MCS and NDI (of the first TB) field in DCI can be used for indicating the HARQ slot offset.
Furthermore, since it was agreed that the triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH, there is no need to reuse Rel-16 type-3 HARQ-ACK codebook UE behavior to determine whether the PDSCH is scheduled when one-shot HARQ-ACK retransmission is triggered, UE can determine no PDSCH is scheduled when the triggering bit is set to ‘1’.
Proposal 3: For one-shot HARQ-ACK retransmission, UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’.

PUCCH cell switching
Construction of Type-1 HARQ-ACK codebook
[bookmark: OLE_LINK4][bookmark: OLE_LINK6]How to construct Type-1 HARQ-ACK codebook when PUCCH cell switching is configured was discussed in last meeting with no agreement but the following proposal:
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Mod Proposed Conclusion 6.2.5: The Type 1 HARQ-ACK codebook construction is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 


For PUCCH cell switching based on dynamic indication in DCI, UE first determines the target PUCCH cell based on the DCI indication, then the k1 set is determined based on the configuration of the target PUCCH cell, hence it is reasonable to support the Type-1 codebook construction based on the k1 set of the dynamically indicated PUCCH cell.
For PUCCH cell switching based on semi-static configuration, the k1 set is determined based on the configuration of the Pcell/PSCell/PUCCH SCell no matter on which cell the PUCCH would be transmitted. UE first determines the slot on Pcell/PSCell/PUCCH SCell for PUCCH transmission based on the determined k1 set, then determine the PUCCH cell based on the configured PUCCH cell switching pattern, hence Type-1 codebook construction should be determined based on the k1 set of PCell/PSCell/PUCCH Scell.
Proposal 4: For PUCCH cell switching, the Type-1 codebook construction is based on the k1 set(s)
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching.

Time point of UE applies the PUCCH cell switching pattern
For semi-static PUCCH cell switching, the following was agreed in last meeting. However, there is no clear definition for the time point of when the PUCCH cell switching pattern is applied. To make sure that the gNB and UE have same understanding on PUCCH transmission cell when the SCell state changes between activation/deactivation/dormancy, it is necessary to define a clear time point of when UE applies the PUCCH cell switching pattern.
	Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.



The time point of when UE applies the PUCCH cell switching pattern can be defined for different cases as below:
1. The state of SCell turns from inactive to active
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]When a SCell is inactive, UE transmit PUCCH on PCell/PSCell/PUCCH SCell, then UE receives in a PDSCH an activation command for the SCell ending in slot n, UE should apply the PUCCH cell switching time-domain pattern from the first slot when SCell is active, which can be determined based on the minimum requirement defined in [10, TS 38.133].
2. The state of SCell turns from active to inactive
When a SCell is active, UE transmit PUCCH based on the PUCCH cell switching time-domain pattern. The SCell may turn into inactive based on the MAC CE indication or based on sCellDeactivationTimer. During this procedure, the timing defined for CSI report for a SCell which turns from active to inactive can be reused for PUCCH cell switching.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: _GoBack]If UE receives in a PDSCH a deactivation command for the SCell, UE is not able to transmit on SCell after corresponding HARQ-ACK transmission. Hence, it can be defined that the PUCCH cell switching time-domain pattern is invalid from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot that is after slot  where  is the SCS configuration for PDSCH reception on the secondary cell.
3. The state of SCell turns from active to dormancy
For SCell dormancy, the following is defined in 38.213:
	UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].


It can be seen that UE is not able to transmit on SCell after the DCI indicating SCell dormancy, but processing time is needed for UE to decode the DCI and change PUCCH transmission to PCell/PSCell/PUCCH SCell. It can be defined that the PUCCH cell switching time-domain pattern is invalid from the first slot after slot , where slot m is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission. 
To ensure that the HARQ-ACK corresponding to DCI indicating SCell dormancy can be received by gNB, UE is not expected to be indicated to transmit the corresponding HARQ-ACK on SCell.
4. The state of SCell turns from dormancy to active
When UE detects a DCI format indicating SCell from dormancy to active, UE is able to transmit on SCell after a time duration specified in [10, TS 38.133]. Hence, it can be defined that UE applies the PUCCH cell switching time-domain pattern from the first slot after the time duration specified in [10, TS 38.133].
Proposal 5: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception and is the SCS configuration for the PUCCH.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI format indicating SCell from dormancy to active, the UE would apply the PUCCH cell switching time-domain pattern from the first slot after the time duration specified in [10, TS 38.133].

Operation order of UCI multiplexing/prioritization and PUCCH cell switching
There should be a clear definition of whether UCI multiplexing/prioritization should be performed before or after PUCCH cell switching, otherwise gNB and UE may have different understandings on the resultant PUCCH. 
For dynamic PUCCH cell switching, the target PUCCH cell is indicated by DCI and only dynamic HARQ-ACK can be transmitted on PUCCH sSCell, hence there is no UCI multiplexing/prioritization issue. 
For semi-static PUCCH cell switching, if UCI multiplexing/prioritization is performed before PUCCH cell switching, UE should first interpret the PRI based on the PUCCH configuration of PCell/PSCell/PUCCH SCell, then perform UCI multiplexing/prioritization if there is PUCCH/PUSCH overlapping with the PUCCH on PCell/PSCell/PUCCH SCell. At last, UE determines the target PUCCH cell based on the semi-static PUCCH cell switching pattern and interpret the PRI based on the PUCCH configuration of target PUCCH cell. However, it was agreed that the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell, there is no need for UE to consider the PUCCH configuration of PCell/PSCell/PUCCH SCell, which would complicate the UE and gNB implementation. Hence, it is preferred to perform semi-static PUCCH cell switching before UCI multiplexing/ prioritization.
Proposal 6: Semi-static PUCCH cell switching should be performed before UCI multiplexing/prioritization.

Simultaneous configuration of SPS HARQ-ACK deferral and PUCCH repetition
For interaction of SPS HARQ deferral and PUCCH repetition, the following alternatives were discussed in the last meeting: 
	Mod2 Proposal 2.2.4: Support the simultaneous configuration of SPS HARQ deferral and PUCCH repetition and further down-select from Alt. 1 or Alt. 3:  
· Alt. 1: 
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 PUCCH repetition rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH indicated in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.
· Alt. 3:
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.



Although we prefer the Alt.2 which can be described as below, it seems more companies prefer Alt.3. However, some clarification is needed for Alt.3 as discussed in last meeting, such as whether PUCCH repetition can be applied if the SPS HARQ from the initial PUCCH slot is not subject to deferral. 
	· Alt. 2: 
· If the PUCCH format or PUCCH resource in the initial slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.
· In case the PUCCH indicated in the initial slot does not have a PUCCH repetition factor larger than 1, the SPS HARQ-ACK deferral rules for the initial slot apply. If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure. 
· If after multiplexing the UE would be transmitting SPS HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is invalid and the PUCCH format or PUCCH resource has a PUCCH repetition factor larger than 1, UE will stop deferring and apply PUCCH repetition procedure.
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.



Considering that PUCCH repetition can be configured per PUCCH format or per PUCCH resource, not supporting the joint operation means SPS HARQ-ACK deferral can be configured only if PUCCH repetition is not configured for any PUCCH format and PUCCH resource, which would limit the application scenarios of the SPS HARQ-ACK deferral. Hence, we could accept Alt. 3 with the update as follows:
	· Alt. 3:
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial/target slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.
· If the SPS HARQ from the initial PUCCH slot is not subject to deferral and the PUCCH resource has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.



Proposal 7: For interaction of SPS HARQ deferral and PUCCH repetition, Alt.3 with the following update is proposed:
	· Alt. 3:
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial/target slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.
· If the SPS HARQ from the initial PUCCH slot is not subject to deferral and the PUCCH resource has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.



[bookmark: OLE_LINK7][bookmark: OLE_LINK10][bookmark: OLE_LINK5][bookmark: OLE_LINK11]Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching
For dynamic PUCCH cell switching, SPS HARQ-ACK cannot be switched to another PUCCH cell. On the other hand, a slot with dynamic HARQ-ACK is considered as target slot for SPS HARQ-ACK deferral. If simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is supported, when DCI indicates a slot with dynamic HARQ-ACK on PUCCH sSCell, it is not clear whether the slot can be considered as target slot for SPS HARQ-ACK deferral and whether SPS HARQ-ACK should be multiplexed with the dynamic HARQ-ACK. To avoid conflict with existing agreements, it is preferred not to support simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching.
Proposal 8: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is not supported in Rel-17.
Simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition
If semi-static PUCCH cell switching and PUCCH repetition is configured simultaneously, it should be considered whether PUCCH cell switching within a PUCCH repetition bundle is allowed. For PUCCH cell switching, the PUCCH configuration may be different on different PUCCH cells. A PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition may have different PUCCH resources with different PUCCH formats and coding rates, and then it is impossible to combine the repetitions within a bundle when polar coding is used. Furthermore, the slot length may be different on different PUCCH cells, which would complicate the design. Hence, we prefer not to support a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition, and a PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped or deferred.
Proposal 9: For simultaneous configuration of PUCCH cell switching and PUCCH repetition, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported, and a PUCCH slot mapped to a different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped or deferred.
Simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission
Simultaneous configuration of Rel-16 Type-3 HARQ-ACK codebook or enhanced Type-3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral was agreed to be supported in last meeting. The following was proposed in the discussion during last meeting for simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission:
	Mod3 Proposal 3.3.9: Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI
· And use Alt. 1, i.e., 
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· The deferred SPS HARQ-ACK in a target slot is appened to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission. 



Since deferred SPS HARQ-ACK may be dropped for colliding with dynamic DL, supporting simultaneous configuration of HARQ-ACK retransmission and SPS HARQ-ACK deferral is benefit. UE behavior is clear based on the proposal, for deferred SPS HARQ-ACK included in the HARQ-ACK codebook to be retransmitted, it will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI; for deferred SPS HARQ-ACK which is pending, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission. Hence, we support the proposal given in last meeting.
Proposal 10: Simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission is supported.
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI;
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission;
· The deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
Conclusion
In this contribution, we discuss remaining issues for HARQ-ACK feedback enhancements and give the following proposals.
Proposal 1: For one-shot HARQ-ACK retransmission, the value range of HARQ slot offset can be -32 or -16 to 32.
Proposal 2: For one-shot HARQ-ACK retransmission, a combination of MCS and NDI (of the first TB) field in DCI can be used for indicating the HARQ slot offset.
Proposal 3: For one-shot HARQ-ACK retransmission, UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’.
Proposal 4: For PUCCH cell switching, the Type-1 codebook construction is based on the k1 set(s)
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching; and
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching.
Proposal 5: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception and is the SCS configuration for the PUCCH.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI format indicating SCell from dormancy to active, the UE would apply the PUCCH cell switching time-domain pattern from the first slot after the time duration specified in [10, TS 38.133].
Proposal 6: Semi-static PUCCH cell switching should be performed before UCI multiplexing/prioritization.
Proposal 7: For interaction of SPS HARQ deferral and PUCCH repetition, Alt.3 with the following update is proposed:
	· Alt. 3:
· If the SPS HARQ from the initial PUCCH slot is subject to deferral, the UE proceeds to determine a target PUCCH slot as per the specified R17 SPS HARQ deferral procedure without taking a potential PUCCH repetition in the initial/target slot into account. 
· In case the PUCCH format or PUCCH resource in the target PUCCH slot has a PUCCH repetition factor larger than 1, the >1 repetitions take place starting from the target PUCCH slot using the Rel-16 PUCCH repetition procedure without considering the maximum SPS HARQ deferral limitation any further after the first PUCCH repetition.
· If the SPS HARQ from the initial PUCCH slot is not subject to deferral and the PUCCH resource has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules of SPS HARQ deferral.


Proposal 8: Simultaneous configuration of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is not supported in Rel-17.
Proposal 9: For simultaneous configuration of PUCCH cell switching and PUCCH repetition, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported, and a PUCCH slot mapped to a different PUCCH cell is considered as invalid for PUCCH repetition and the PUCCH repetition is dropped or deferred.
Proposal 10: Simultaneous configuration of SPS HARQ-ACK deferral and one-shot HARQ-ACK retransmission is supported.
· The HARQ-ACK CB including deferred SPS HARQ-ACK bits (if any) of the PUCCH slot indicated by the HARQ_offset will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI;
· The PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority as the PHY priority of the triggered one-shot HARQ-ACK re-transmission;
· The deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
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