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[bookmark: _Ref521334010]Introduction
[bookmark: _GoBack]HARQ-ACK enhancements were discussed in several meetings and focus on the following topics at last meeting [1]:
· SPS HARQ-ACK deferral
· HARQ-ACK retransmission
· PUCCH repetition enhancements
· Sub-slot based Type-1 HARQ-ACK codebook
· PUCCH carrier switching
In this contribution, we give our further considerations on the remaining issues for some topic with remaining issues of HARQ-ACK feedback enhancements for URLLC.
Discussion
SPS HARQ-ACK deferral
The following agreements and conclusions were reached in the last meeting regarding SPS HARQ-ACK deferral [2]:
	Agreement
For SPS HARQ-ACK deferral, the bit ordering of deferred SPS HARQ-ACK information from one or more initial slots in the target PUCCH slot is based on the Rel.16 SPS HARQ-ACK bit order principle as in clause 9.1.2 of TS38.213 is applied, i.e., based on serving cell index, SPS configuration index, SPS PDSCH slot index. 

Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
· The UE performs first the (Rel-16) UCI multiplexing operation. If after the UCI multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.

Agreement
The RAN1#106-e agreement on the target slot definition is updated as follows (in RED): 
	Agreement (from RAN1#106-e)
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-16) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH/PUSCH other than the PUCCH determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii)  would be transmitting HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN being regarded as valid.  sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.



Conclusion
If the UE is not configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately determinated according to their respective PHY priorities.
· FFS on the PHY priority handling for SPS HARQ deferral if the UE configured with Rel-17 Intra-UE multiplexing

Conclusion
For SPS HARQ-ACK deferral, only SPS HARQ-ACK bits subject to deferral from one or more initial slots which have not reached the maximum deferral value are jointly deferred to the next available PUCCH (other SPS HARQ-ACK is dropped).



For interaction of SPS HARQ deferral and PUCCH repetition, the following was proposed in the last meeting: 
· If the PUCCH format or PUCCH resource in the initial or target slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules/limitations of SPS deferral.
· Note: Parallel deferral procedures are prevented. Depending on the PUCCH format and / or PUCCH resource and its associated PUCCH repetition factor in the initial or/ target slot, deferral is prevented (for K>1). 
However, the proposal was not agreed since deferral limitation is not considered for PUCCH repetition. Considering that there is no deferral limitation for PUCCH repetition in Rel-16, introduce a deferral limitation for PUCCH repetition in Rel-17 can be considered as an optimization. Furthermore, it is not clear how to define a deferral limitation for SPS HARQ-ACK especially if the SPS HARQ-ACK multiplexes with other UCIs. Considering the remaining work and time constraints, we tend to not support further optimization.
Proposal 1: For interaction of SPS HARQ deferral and PUCCH repetition, if the PUCCH format or PUCCH resource in the initial or target slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules/limitations of SPS deferral.
For joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral, it may reduce the probability of SPS HARQ-ACK dropping and reduce the latency of SPS HARQ-ACK transmission. But whether to perform SPS HARQ-ACK defer first or perform PUCCH carrier switching first should be considered. 
For dynamic PUCCH carrier switching, SPS HARQ-ACK cannot be switched to dynamically indicated PUCCH cell other than PCell/PSCell/PUCCH-SCell. Hence there is no impact of PUCCH carrier switching to SPS HARQ-ACK deferral.
For semi-static PUCCH carrier switching, perform PUCCH carrier switching first could reduce the latency of SPS HARQ-ACK transmission. If the determined PUCCH resource on target PUCCH cell is not valid, SPS HARQ-ACK transmission can be deferred according to the deferring rules based on the PUCCH resource determined on the PUCCH cell. Performing PUCCH carrier switching first is slightly preferred to reduce the latency of SPS HARQ-ACK transmission.
Proposal 2: If joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral is supported, it is preferred to perform PUCCH carrier switching first.
HARQ-ACK retransmission
The following conclusion and agreements were made in the last meeting for HARQ-ACK retransmission [2]:
	Conclusion
No additional enhanced Type 3 CB ‘types’ (such as activated CCs, of specific SPS configurations, etc.) in terms of RRC configuration are supported. 

Agreement
For one enhanced Type 3 HARQ-ACK CB, the same CBG and NDI configuration applies to both PHY priorities following the RAN1#106-e agreement. 

Agreement
The same set of enhanced Type 3 CBs (incl. CBG and NDI configuration) is applied for triggering using DCI format 1_1 and 1_2. 

Agreement
Reuse the legacy 1-bit ‘one-shot HARQ-ACK request’ for triggering indication of the enhanced Type 3 HARQ-ACK CB of smaller size. 
· At least if only a single enhanced Type 3 HARQ-ACK CB is configured, the triggering DCI with the triggering bit set to ‘1’ is also able to schedule PDSCH. 

Agreement
The CBG and NDI usage can be independently configured for different enhanced Type 3 HARQ-ACK CBs.
Agreement
The maximum number of simultaneously configurable enhanced Type 3 CB is indicated by the UE through UE capability signaling from the set of {1, 2, 4, 8}.

Agreement
Support triggering of one-shot HARQ re-transmission on PUCCH using DCI format 1_2. 

Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted is determined as either: 
· Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
· FFS: value range of the HARQ-retx_offset

Agreement
For one-shot triggering of HARQ-ACK re-transmission on PUCCH, 
· in case the dynamic Type 2 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 2 HARQ-ACK codebook to be re-transmitted to the Type 2 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
· in case the semi-static Type 1 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 1 HARQ-ACK codebook to be re-transmitted to the Type 1 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.



If more than one enhanced Type-3 CB is configured and 1-bit triggering indication is used, the following alternatives were discussed in last meeting when the triggering DCI with the single triggering bit is set to ‘1’:
· Alt. 1: the triggering DCI is not able to schedule PDSCH.
· Some unused DCI field is used to indicate which enhanced Type 3 HARQ-ACK codebook is triggered. 
· Alt. 2: the triggering DCI is able to scheduled PDSCH:
· If PDSCH is being scheduled (i.e., valid FDRA), the DCI triggers the first enhanced Type 3 HARQ-ACK codebook from the list; 
· If PDSCH is not scheduled (i.e., FDRA all ‘0’ or ‘1’), some unused DCI field in the triggering DCI is used to indicate which enhanced Type 3 HARQ-ACK codebook is triggered 
· Alt. 3: Other
Allowing the triggering DCI to schedule PDSCH requires more specification efforts and limits the triggered enhanced Type-3 HARQ-ACK codebook to a specific size, which contradicts the original intention of configuring more than one enhanced Type-3 CBs. It also limits the flexibility at gNB side since gNB should ensure that the HARQ process for the scheduled PDSCH should be covered by the default Type 3 codebook. There is sufficient flexibility between PDSCH scheduling and enhanced Type 3 CB indication by Alt.1. Hence, we propose that if more than one enhanced Type-3 CB is configured and when the triggering DCI with single triggering bit is set to ‘1’, the triggering DCI is not able to schedule PDSCH.
Proposal 3: If more than one enhanced Type-3 CB is configured and when the triggering DCI with single triggering bit is set to ‘1’, the triggering DCI is not able to schedule PDSCH.
One-shot triggering of HARQ-ACK retransmission was agreed to be supported, and it was agreed to trigger one-shot triggering of dropped HARQ-ACK through an explicit triggering indication in the DCI. In order to indicate the PUCCH slot offset, it is proposed that if one-shot triggering of dropped HARQ-ACK is triggered in the DCI, the DCI does not schedule PDSCH at the same time and some DCI field (such as the HARQ-ID field) is used for the dynamic indication of the HARQ-ACK codebook / PUCCH occasion to be retransmitted.
Proposal 4: For one-shot triggering of dropped HARQ-ACK, 1-bit DCI field is included for explicit triggering indication. If the triggering DCI indicates ‘triggering’, the DCI does not schedule PDSCH at the same time and some DCI field (such as the HARQ-ID field) is used for the dynamic indication of the HARQ-ACK codebook / PUCCH occasion to be retransmitted.
It was agreed that the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the following two alternatives were proposed to determine the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted: 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK4]Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
In our view, Alt. 1 requires fewer bits than Alt. 2 since the offset between the triggering DCI and the PUCCH slot of the HARQ-ACK codebook to be retransmitted is smaller than the offset between the new PUCCH slot for transmission and the PUCCH slot of the HARQ-ACK codebook to be retransmitted, and then it require smaller range of offset indication.
Proposal 5: For one-shot triggering of dropped HARQ-ACK, the triggering DCI received in slot/sub-slot m indicating HARQ_retx_offset, the PUCCH slot of the HARQ-ACK codebook to be retransmitted in slot n is determined as n = m - HARQ_retx_offset .
For one-shot triggering of HARQ re-transmission, the following two alternatives were discussed in last meeting:
· Alt. 1: The one-shot triggering of HARQ re-transmission can only be triggered after the initial PUCCH transmission slot. 
· Alt. 2: 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. 
· 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. 
gNB should be able to send the triggering DCI when it determines that an initial HARQ-ACK would be cancelled, hence the triggering DCI can be earlier than the initial HARQ-ACK transmission slot, which helps to reduce the latency of HARQ-ACK retransmission. However, the PUCCH for retransmission should be later than the PUCCH for initial HARQ-ACK transmission. Hence, it is proposed to support Alt.2.
Proposal 6: 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.
· 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.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Supporting simultaneous configuration of one-shot HARQ retransmission and enhanced Type-3 CB needs more discussion on how to differentiate the triggering of one-shot HARQ retransmission and enhanced Type-3 CB. The two mechanisms are both designed for HARQ-ACK retransmission, we do not see the need to simultaneously configure a UE with one-shot HARQ retransmission and enhanced Type-3 CB. Hence, it is proposed to not support simultaneous configuration of one-shot HARQ retransmission and enhanced Type-3 CB.
[bookmark: OLE_LINK6]Proposal 7: Simultaneous configuration of one-shot HARQ retransmission and enhanced Type-3 CB is not supported.
PUCCH carrier switching
The following agreements were agreed in the last meeting for PUCCH carrier switching [2]:
	Agreement
For PUCCH carrier switching, support PUCCH carrier switching only among different TDD cells with PUCCH configured on the NUL carrier in Rel-17

Agreement
For PUCCH cell switching, support independent TPC per PUCCH cell including
· Separate P0 / TPC configuration per PUCCH cell
· Note: This flexibility is already provided as PUCCH-config is per UL BWP of a PUCCH cell
· Accumulating closed loop power control commands only within the same PUCCH target cell by reusing Rel-15 procedure, i.e.
· For dynamic PUCCH cell indication, the TPC command in the DCI scheduling the PUCCH only applies for the dynamically indicated PUCCH target cell
· For semi-static / time-domain pattern, the TPC command in the DCI scheduling the PUCCH only applies for the determined PUCCH target (using the time-domain pattern)
· Separate TPC command indication using DCI format 2_2 for the individual PUCCH cells
· Note: this requires configuration of individual TPC command starting points for each PUCCH cell within DCI format 2_2

Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition. 

Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 

Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 

Agreement
For PUCCH cell switching based on dynamic indication in the DCI,  introduce a new, dedicated DCI field for the DCI scheduling PDSCH to indicate the target PUCCH cell. 

Agreement
In addition, the dynamic target PUCCH cell indication also applies to HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH.

Agreement
Support PUCCH cell switching based on dynamic indication in the DCI using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The presence of the ‘PUCCH carrier switching’ bitfield in DCI format 1_2 is RRC configured. 

Conclusion
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource

Agreement
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 

Agreement
For semi-static PUCCH cell switching, the time-domain pattern configuration is based on the following properties:
· A single time-domain pattern is configured per PUCCH cell group
· The granularity of the time-domain pattern is one slot of the PCell / PSCell / PUCCH-SCell reference cell 
· The time-domain pattern is applied periodically 
· FFS on period / pattern length (e.g., 10ms, RRC configured, …).
· The pattern defines for each slot of the PCell / PSCell / PUCCH-SCell reference cell at least the applicable target PUCCH cell

Agreement
For semi-static PUCCH cell switching, the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell. 

Agreement
The periodicity / length of the time-domain pattern for semi-static PUCCH cell switching is directly determined by the RRC configuraton of the time domain pattern pucchCellPattern 
· Note: pucchCellPattern has a variable length of (1… maxNrofSlots) 

Agreement
Down-select in RAN1#107-e from Alt. 1 & Alt. 3 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e. multiple target PUCCH cell slots overlapping with a single PCell slot),  the following PUCCH cell slot is used for UCI transmission:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829

Agreement
Down-select in RAN1#107-e from Alt. 2 & Alt. 4 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot,  
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCC cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 



For PUCCH carrier switching based on dynamic indication in DCI, semi-static PUCCH resources cannot be switched to another cell. Then there may be overlapping between the PUCCH on switched cell and PUCCH on original cell. As shown in Figure 1, assuming CC1 is PCell and CC2 is Scell, if PUCCH-1 with dynamic HARQ-ACK is switched to CC2, and then it overlaps with a PUCCH-2 on CC1 with semi-static UCI, how to deal with this overlapping should be considered. 


[bookmark: _Ref71365670]Figure 1: Overlapping between the PUCCH on switched cell and PUCCH on original cell
The issue was discussed in last meeting without consensus, the following two understandings were proposed to be further studied:
· [bookmark: OLE_LINK7][bookmark: OLE_LINK10]Understanding A: UE doesn’t expect the UCI on PCell/PScell/PUCCH-Scell to overlap with PUCCH on dynamically indicated Scell.
· Understanding B: If UCI on PCell/PScell/PUCCH-Scell overlaps with PUCCH on dynamically indicated Scell, UE drops the PUCCH on PCell/PScell/PUCCH-Scell and transmits PUCCH on dynamically indicated Scell.
For understanding A, gNB should not schedule a dynamic PUCCH on SCell even if the PUCCH on PCell/PScell/PUCCH-Scell is not valid, which limits the gNB scheduling flexibility. For understanding B, it is possible for gNB to schedule a dynamic PUCCH on SCell to reduce the latency. gNB could avoid dropping valid PUCCH on PCell/PScell/PUCCH-Scell by implementation. Hence, it is preferred to adopt understanding B. 
Proposal 8: For PUCCH carrier switching based on dynamic indication in DCI, UE drops the UCI and PUCCH on PCell/PScell/PUCCH-Scell and transmits PUCCH on dynamically indicated Scell if PUCCH on PCell/PScell/PUCCH-Scell overlaps with PUCCH on dynamically indicated Scell.
For PUCCH carrier switching based on semi-static RRC configuration, for the case of different SCS configurations between PUCCH carriers, the mapping of PUCCH resource from PCell to a target slot on SCell for PUCCH transmission is needed. In case the PCell has a larger SCS, PUCCH resource of multiple slots would mapped to one slot on the target SCell for PUCCH transmission. As shown in Figure 2, assuming CC1 is PCell and CC2 is SCell, if the switching pattern indicate that PUCCH in slot 2n and slot 2n+1 on PCell should switch to CC2, both PUCCH-1 and PUCCH-2 on CC1 should be switched to slot n on CC2. The following two alternatives were proposed in last meeting for further study:
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 
Multiplexing HARQ-ACKs in different slots on PCell to a PUCCH on SCell would introduce more complexity, hence this should be avoided by gNB. We prefer Alt.2 considering that Pcell has larger SCS than Scell is supported by the specification.


[bookmark: _Ref78559758]Figure 2: PUCCH in CC1 with larger SCS is switched to CC2
In case the PCell has smaller SCS, a mapping rule is needed to map the PUCCH from PCell to one of the multiple overlapping slots on SCell. The following options were agreed to be considered:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829
As shown in Figure 3, assuming CC1 is PCell and CC2 is SCell, if the switching pattern indicates that PUCCH-1 and PUCCH-2 in slot n on CC1 should switch to slot 2n and slot 2n+1 on CC2, then 
· By Alt.1, both PUCCH-1 and PUCCH-2 in slot n on CC1 should be switched to slot 2n on CC2;
· By Alt.3, PUCCH-1 and PUCCH-2 in slot n on CC1 can be switched to either slot 2n or slot 2n+1 on CC2 based on configuration;


[bookmark: _Ref78560446]Figure 3: PUCCH in CC1 with smaller SCS is switched to CC2
Compare the two alternatives, we prefer Alt.1 for simplicity and shorter PUCCH latency, it is also introduces minimum specification impact. Hence, Alt.1 is proposed.
Proposal 9: For the case of different SCS configurations between PUCCH carriers, 
· In case the PCell has larger SCS, UE doesn’t expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single target PUCCH cell slot;
· In case the PCell has smaller SCS, PUCCH resource should be mapped to the first slot/sub-slot on the target SCell overlapping with the slot on PCell for PUCCH transmission.
In addition, for PUCCH carrier switching based on semi-static RRC configuration, for the case of different SCS configurations between PUCCH carriers, it was proposed that UE does not expect a time-domain pattern configuration where the PUCCH cell switching point would not be aligned with the slot or sub-slot boundary of the secondary PUCCH cell in last meeting.  To avoid overlapping slots between PCell and SCell, this proposal should be supported to simplify the UE implementation.
Proposal 10: For PUCCH carrier switching based on semi-static RRC configuration, UE does not expect a time-domain pattern configuration where the PUCCH cell switching point would not be aligned with the slot or sub-slot boundary of the secondary PUCCH cell
For joint operation of dynamic and semi-static PUCCH carrier switching, the benefit is that in case the PCell has smaller SCS, DCI could indicate any overlapping slot/sub-slot on target PUCCH SCell, the PUCCH resource load is more balanced in different slots/sub-slots on target PUCCH SCell. Hence joint operation of dynamic and semi-static PUCCH carrier switching should be supported, but it should be avoided that the PUCCH cell determined by switching pattern configured for semi-static PUCCH carrier switching is different from the PUCCH cell indicated by DCI.
Proposal 11: For joint operation of dynamic and semi-static PUCCH carrier switching, it is not expected that the target PUCCH cell determined based on dynamic indication in DCI is different from the PUCCH cell determined by switching pattern configured for semi-static PUCCH carrier switching scheme.
Conclusion
In this contribution, we discuss some considerations for HARQ-ACK feedback enhancements and give the following proposals.
Proposal 1: For interaction of SPS HARQ deferral and PUCCH repetition, if the PUCCH format or PUCCH resource in the initial or target slot has a PUCCH repetition factor larger than 1, the PUCCH repetition for SPS HARQ-ACKs follows the R16 rule without considering the rules/limitations of SPS deferral.
Proposal 2: If joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral is supported, it is preferred to perform PUCCH carrier switching first.
Proposal 3: If more than one enhanced Type-3 CB is configured and when the triggering DCI with single triggering bit is set to ‘1’, the triggering DCI is not able to schedule PDSCH.
Proposal 4: For one-shot triggering of dropped HARQ-ACK, 1-bit DCI field is included for explicit triggering indication. If the triggering DCI indicates ‘triggering’, the DCI does not schedule PDSCH at the same time and some DCI field (such as the HARQ-ID field) is used for the dynamic indication of the HARQ-ACK codebook / PUCCH occasion to be retransmitted.
Proposal 5: For one-shot triggering of dropped HARQ-ACK, the triggering DCI received in slot/sub-slot m indicating HARQ_retx_offset, the PUCCH slot of the HARQ-ACK codebook to be retransmitted in slot n is determined as n = m - HARQ_retx_offset .
Proposal 6: 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.
· 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.
Proposal 7: Simultaneous configuration of one-shot HARQ retransmission and enhanced Type-3 CB is not supported.
Proposal 8: For PUCCH carrier switching based on dynamic indication in DCI, UE drops the UCI and PUCCH on PCell/PScell/PUCCH-Scell and transmits PUCCH on dynamically indicated Scell if PUCCH on PCell/PScell/PUCCH-Scell overlaps with PUCCH on dynamically indicated Scell.
Proposal 9: For the case of different SCS configurations between PUCCH carriers, 
· In case the PCell has larger SCS, UE doesn’t expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single target PUCCH cell slot;
· In case the PCell has smaller SCS, PUCCH resource should be mapped to the first slot/sub-slot on the target SCell overlapping with the slot on PCell for PUCCH transmission.
Proposal 10: For PUCCH carrier switching based on semi-static RRC configuration, UE does not expect a time-domain pattern configuration where the PUCCH cell switching point would not be aligned with the slot or sub-slot boundary of the secondary PUCCH cell
Proposal 11: For joint operation of dynamic and semi-static PUCCH carrier switching, it is not expected that the target PUCCH cell determined based on dynamic indication in DCI is different from the PUCCH cell determined by switching pattern configured for semi-static PUCCH carrier switching scheme.
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