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Introduction
In this contribution, some analysis and proposals are provided for the topics on dynamic/semi-static PUCCH cell switching.
PUCCH cell switching for HARQ-ACK feedback
In the RAN1#108-e meeting, lots of the agreements were reached for this topic. In this section, we will continue to analyze and discuss the remaining issues on:
· Interaction between SR and semi-static PUCCH cell switching
· Interaction between PUCCH repetitions and semi-static PUCCH cell switching
· Interaction between the first SPS PDSCH and dynamic PUCCH cell switching
· Configuration / indication the PUCCH slot in case the semi-static UCI is configured
· [bookmark: _GoBack]Type-1 HARQ-ACK codebook construction for semi-static PUCCH cell switching

1.1 Interaction between SR and semi-static PUCCH cell switching
In the RAN1#106-e meeting, the following agreement on SR and semi-static PUCCH cell switching was reached. But details are lacking.
	Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 



In the RAN1#108-e meeting, the following proposal for SR configuration was discussed, but no agreement was reached.
	Proposal 6.2.8: When an SR configuration is triggered, PUCCH resource(s) of the associated SR resource configuration(s) on corresponding PUCCH cell(s) will be validated based on the time domain pattern.



Firstly, to apply semi-static PUCCH cell switching to SR, it should be clarified whether SR is allowed to be configured in PUCCH sScell.
From our point of view, SR should be configured in PUCCH sScell if the semi-static PUCCH cell switching is applied to SR. For example, it is simple to reuse the current mechanism of SR configuration in PCell/SPCell/PUCCH SCell. In order to support the application of semi-static PUCCH cell switching to SR, SR should be configured in both PCell/SPCell/PUCCH SCell and PUCCH sScell. And if SR transmission is triggered by the logical channel, only the SR occasion in the PUCCH slot determined based on the PUCCH slot time domain pattern can be transmitted.
Secondly, if an SR is configured in PUCCH sScell, whether the SR could be associated with the same logical channel ID as the SR configured in PCell/SPCell/PUCCH SCell.
The association between the SRs with the same logical channel should be supported in order for the SR to be transmitted in PCell/SPCell/PUCCH SCell or PUCCH sScell as early as possible. For example, if two SRs associated with the same logical channel ID are configured in PCell and PUCCH sScell respectively, then once the logical channel ID triggers an SR transmission, the nearest available SR occasion from PCell or PUCCH sScell can be used to transmit SR PUCCH. In addition, the SR PUCCH resources configured with the same logical channel ID in PCell and PUCCH sSCell should also be configured with the same number of symbols in order to have similar performance.
Proposal 1: SR should be configured in PUCCH sScell following the mechanism of SR configuration in PCell/SPCell/PUCCH SCell.
· SR configured in PUCCH sScell should be allowed to be associated with the same logical channel ID as the other SR configured in PCell/SPCell/PUCCH SCell.
·  The SR PUCCH resources of the SRs configured with the same logical channel ID in PCell/SPCell/PUCCH SCell and PUCCH sSCell should also be configured with the same number of symbols.
· If SR transmission is triggered by the logical channel, only the SR occasion in the PUCCH slot determined based on the PUCCH slot time domain pattern can be transmitted.
1.2 Interaction between PUCCH repetitions and semi-static PUCCH cell switching
In the RAN1#107bis and RAN1#108-e meeting, supporting the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission for the UE was discussed [1][2], but no agreement was reached. The following proposals are discussed.
	RAN1#107bis
Mod Proposal 11: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions / the repetition is post-phoned as in Rel-16. Example figure for 4 repetitions:
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RAN1#108
Question 6.7.1: For semi-static PUCCH cell switching with PUCCH repetition, if Alt. 1 is adopted, the following description is to be used: 
· The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle supported)
1. If more than one slot on the PUCCH-sSCell overlaps with a slot on the PCell, all slots where the PUCCH can be transmitted on the PUCCH-sSCell are used
2. PUCCH resources corresponding to PUCCH repetitions other than the first PUCCH repetition are determined from the determined PUCCH cell based on the PRI in the (activated) DCI corresponding to the PUCCH
3. A UE does not expect different number of REs in the PUCCH resources to transmit the repetition
4. UE expects that PUCCH resources from PCell/SPCell/PUCCH SCell and PUCCH sScell have the same number of symbols for each PUCCH repetition
Proposed Conclusion 6.12.1:  There is no consensus to support the joint operation of PUCCH repetition and (dynamic or semi-static) PUCCH cell switching in Rel-17. 
· A UE is not expecting to be configured with dynamic or semi-static PUCCH cell switching and PUCCH repetitions for any PUCCH resource of any PHY priority within a PUCCH cell group.



The above Proposed Conclusion 6.12.1 was discussion status in the RAN1#108-e meeting, while some companies suggested RAN1 continuing discussion of the joint operation of PUCCH repetition and (dynamic or semi-static) PUCCH cell switching in Rel-17 maintenance stage because it can bring practical effects and benefits for the PUCCH cell switching feature. Feature Lead has also raised the above Question 6.7.1 to help these companies confirm possible details of the follow-up. However, due to the lack of completeness of the solutions provided by these companies, FL was advised to provide details in the next meeting (RAN1#109-e).
If PUCCH repetition and semi-static PUCCH cell switching can be operated jointly, it will be beneficial for PUCCH repetition to be transmitted as early as possible. The remaining problem is: how to determine the available PUCCH slots and PUCCH resources for the PUCCH repetition other than first PUCCH repetition. 
A simple way is provided as following to solve the determination of PUCCH slots and PUCCH resources:
Determine slots for PUCCH repetitions:
The main concern for the PUCCH repetitions transmitted in alternative cell is there are not enough UL symbols in the slot of the alternative cell for transmission of PUCCH repetition due to the different configurations between the PCell and PUCCH sScell, for example, the PUCCH sScell can only provide two UL symbols in one slot but the PUCCH repetitions need four UL symbols. 
Assuming that the first PUCCH repetition of a PUCCH transmission is determined to be in slot n, if potential slots configured by the semi-static PUCCH cell switching time domain pattern can provide no less than the number of UL symbols for PUCCH as the first PUCCH repetition, then the slots are determined for transmission for the other PUCCH repetitions, that is, the slots are valid PUCCH slots for the PUCCH repetitions other than the first PUCCH repetition. It is noted that the PUCCH slots in PUCCH sScell and PCell/SPCell/PUCCH SCell can have different time lengths due to different SCS or other possible reasons.
It is expected that PUCCH slot configured by the semi-static PUCCH cell switching pattern can provide enough number of UL symbols for PUCCH repetitions transmission. The number of available UL symbols for PUCCH repetitions other than the first PUCCH repetition is expected to be no less than the number of UL symbols for PUCCH of the first PUCCH repetition.
Determine the PUCCH resource in the determined slot:
For HARQ-ACK/SR/CSI (including SPS HARQ-ACK) PUCCH repetitions other than the first PUCCH repetition, the PUCCH resource is determined to be the same number of symbols as the first PUCCH repetition even though the PUCCH repetitions other than the first PUCCH repetition may be transmitted in alternative PUCCH cell according to the semi-static PUCCH cell switching pattern.
It is expected the PUCCH resources for PUCCH repetitions have the same number of symbols for the first PUCCH repetition and the other PUCCH repetitions in different PUCCH cells even if the PUCCH slots in PUCCH sScell and PCell/SPCell/PUCCH SCell may have different time lengths or different SCS.
To facilitate determining an SR PUCCH resource for the PUCCH repetitions other than the first PUCCH repetition in the PUCCH sSCell, the SR should be configured in the PUCCH sSCell. In details, see Section 2.1. For SR PUCCH repetition, an SR PUCCH resource with the same number of symbols and logical channel ID as SR PUCCH resource for the first PUCCH repetition is selected in the determined slot for the PUCCH repetitions other than the first PUCCH repetition.
For configuring CSI PUCCH for the PUCCH sSCell, a CSI PUCCH resource with the same number of symbols as CSI PUCCH resource in PCell/SPCell/PUCCH SCell should be configured. For CSI PUCCH repetition, a CSI PUCCH resource with the same number of symbols as CSI PUCCH resource for the first PUCCH repetition is selected in the determined slot for the PUCCH repetitions other than the first PUCCH repetition.
For HARQ-ACK PUCCH repetition (including SPS HARQ-ACK), the PUCCH resource for the PUCCH repetitions other than the first PUCCH repetition is based on the PRI in the (activated) DCI corresponding to the PUCCH transmission. However, the UE expects the selected PUCCH resource to have the same number of symbols as HARQ-ACK PUCCH resource for the first PUCCH repetition.
It is very likely that the PUCCH slots for the first PUCCH repetition and the PUCCH slot for the other PUCCH repetition are in different PUCCH cells and the configured PUCCH resources in different cells may be different, for example, different PUCCH formats and different starting symbol of PUCCH resource. It is not obliged that the PUCCH formats and starting symbols in different cells should be the same, but it is helpful to the joint operation of PUCCH repetition and semi-static PUCCH cell switching if the same configuration of PUCCH format and starting symbol can be applied.
If the above expectation cannot be satisfied in the case the subcarrier spacing of PUCCH sScell and PCell/SPCell/PUCCH SCell are different, we propose to relax the restriction and consider the joint operation only under the case of the same subcarrier spacing, i.e., both PCell/SPCell/PUCCH SCell and PUCCH sScell share the same SCS. Otherwise, we can consider that joint operations are not supported in Rel-17. This way can be a compromise to the complexity and benefit and it aims to minimize the impact of standards and reuse existing mechanisms as much as possible. 
Proposal 2: Support the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission, including the case where the length of slots of PCell/SPCell/PUCCH SCell and PUCCH sScell are not equal due to different SCS.
· For a HARQ-ACK/SR/CSI PUCCH that is repeatedly transmitted, PUCCH slots and PUCCH resources corresponding to PUCCH repetitions other than the first PUCCH repetition are determined at least based on the semi-static PUCCH cell switching pattern and number of symbols configured for the first PUCCH repetition.
· The determined slots shall have valid uplink symbols not less than the number of symbols in the first PUCCH repetition and be a PUCCH slot based on the configured PUCCH slot pattern.
· For SR PUCCH repetition, in the determined slots, a SR PUCCH resource with the same number of symbols and logical channel ID as SR PUCCH resource for the first SR PUCCH repetition is determined.
· For CSI PUCCH repetition, in the determined slots, a CSI PUCCH resource with the same number of symbols as CSI PUCCH resource for the first CSI PUCCH repetition is determined.
· For HARQ-ACK PUCCH repetition, in the determined slots, a HARQ-ACK PUCCH resource is determined based on the PRI in the (activated) DCI corresponding to the first HARQ-ACK PUCCH repetition.
· UE expects the selected PUCCH resource to have the same number of symbols as HARQ-ACK PUCCH resource for the first PUCCH repetition.
1.3 Interaction between the first SPS PDSCH and dynamic PUCCH cell switching
In the RAN1#106-e meeting, the following agreement was reached. That is, the PUCCH cell for the HARQ-ACK of the first SPS PDSCH is dynamically indicated from the PCell/SPCell/PUCCH SCell and the PUCCH sScell in the activation DCI.
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases



The above agreement was reached mainly because the first SPS PDSCH was considered to be like a dynamic PDSCH with a scheduling PDCCH.
However, in the RAN1#108-e meeting, a new agreement below was reached and overturned the previous common sense, which it is clarified that the first SPS PDSCH is considered as a semi-static PDSCH without a PDCCH. That is, HARQ-ACK for the first SPS PDSCH is treated equally as all other SPS PDSCH HARQ.
	Agreement
The TP for SPS PDSCH activation and PUCCH resource selection for the 1st SPS PDSCH is endorsed in R1-2202898 (TS38.213, Rel-16, CR#0286, Cat. F), R1-2202899 (TS38.213, Rel-17, CR#0287, Cat. A).



Based on the new agreement on the first SPS PDSCH, since the first SPS PDSCH should no longer be considered as a dynamic PDSCH, the earlier agreement should be invalid. That is, the PUCCH cell of the HARQ-ACK corresponding to the first SPS PDSCH should not be dynamically indicated in the active DCI. It should be kept consistent with other SPS PDSCH HARQ-ACKs.
Proposal 3: The previous agreement is updated to remove "HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI".
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases



1.4 Configuration / indication the PUCCH slot in case the semi-static UCI is configured
In the RAN1#108-e meeting, the following agreement was reached. That is, for dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell. 
	Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.






Based on the above agreement, we would like to clarify how the PUCCH slot is determined in the following case?
In Figure 1, SR with 1 slot period is configured in PCell. The first 3 slots have SR Occasions, but all symbols of these slots are DL symbols (i.e., DL slots). The first 3 slots in PCell are configured for semi-static SR Occasions, so they are regarded as PUCCH slots, and the first 3 slots of SCell can’t be indicated as PUCCH slots according to the above agreement. That is to say, in the case where PCell slot n and SCell slot m overlap in time domain, if slot n is a DL slot and slot m is a UL slot, if semi-static SR/CSI Occasion is configured in slot n, the slot m can’t be indicated as a PUCCH slot.
The above restriction is unreasonable, the SR can’t be transmitted in the closest UL slot in SCell. So we want to propose with the example in Figure 1 that: the first 3 slots in the SCell can be indicated as the PUCCH slots.
In short, for dynamic PUCCH cell switching, if a slot in a cell (PCell or SCell) is configured with semi-static UCI PUCCH Occasion, and the slot is a DL slot, the slot can’t be regarded as a PUCCH slot. The slot in alternative cell overlapping with that slot in time domain is allowed to be indicated as a PUCCH slot.
This proposal is simple to judge the slot whether it can be a PUCCH slot based on the slot attribute defined by TDD frame structure. There is no need to perform UCI multiplexing before checking the PUCCH included in PCell overlapping with the dynamic PUCCH slot on Scell.
[image: ]
Figure 1 
Proposal 4: For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The slot full of DL symbols can’t be regarded as a PUCCH slot.

1.5 Type 1 HARQ-ACK codebook construction for semi-static PUCCH cell switching
In the RAN1#107b-e meeting, the following agreements are reached, but no further details are specified for Type 1 codebook construction for semi-static PUCCH cell switching. In this section, it is further clarified that details of the construction of the Type 1 HARQ-ACK codebook.
	Agreement
For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell.


In the latest TS38.213-h10 specification, the description related to the Type 1 HARQ-ACK codebook construction is as follows.
First, a slot for transmitting the Type 1 HARQ-ACK codebook is assumed and named as slot . The corresponding specification is described below.
	[bookmark: _Toc45699194][bookmark: _Toc29899557][bookmark: _Toc12021470][bookmark: _Toc36498168][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Ref505248562][bookmark: _Toc20311582][bookmark: _Toc99993812][bookmark: _Toc29917294]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in 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 . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
......


And then, the k1 set for determining the slots corresponding to the Type 1 HARQ-ACK codebook is determined. The corresponding specification is described as below.
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
......
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
......


Next, the slots including the PDSCHs corresponding to the Type 1 HARQ-ACK codebook are determined based on the slot  and k1 set (ie, -k1). The corresponding specification is described below.
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
......
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , 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 the end of the PDSCH time resource for row  is not within any UL slot , or if PDSCH-TimeDomainResourceAllocationListForMultiPDSCH is provided and HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
......


In order to perform -k1, slot  and slots in the cell corresponding to k1 set should have the same slot length, e.g., in the current specification, slot  and k1 set are mapped to the same cell (e.g., PCell ) in where the HARQ-ACK PUCCH is located. Then   is performed for the determined slots according to -k1 if the SCS corresponding to the slot in where the PDSCH is located is different from the SCS corresponding to the slot where the PUCCH is located.
But in the case where both semi-static PUCCH cell switching and Type-1 HARQ-ACK codebook are configured, if a Type-1 HARQ-ACK codebook is to be generated and transmitted in slot  of PUCCH sSCell, then the following issues need to be clarified in the above conditions. 
According to the previous agreement, in the above case, for PUCCH cell switching based on semi-static time domain pattern, the Type-1 HARQ-ACK codebook construction is based on the k1 set of the PCell / SPCell / PUCCH Scell, i.e., the slot corresponding to the determined k1 set is the slot of the PCell / SPCell / PUCCH SCell. While a PUCCH for transmitting the Type-1 HARQ-ACK codebook is transmitted in slot  in the PUCCH sSCell, i.e., the slot  is the slot of the PUCCH sSCell. In the case that PCell/SPCell/PUCCH SCell and PUCCH sSCell are configured for PUCCH cell switching, the -k1 cannot be executed because the slot  for transmitting PUCCH and the slot corresponding to the k1 set of PCell / SPCell / PUCCH SCell are not in the same cell. The issue is more serious when the PCell/SPCell/PUCCH SCell and PUCCH sSCell have different slot length.
Based on the above analysis, the slot  should be further clarified in the case of PUCCH cell switching, and can be reinterpreted as nominal slot  in the PCell/SPCell/PUCCH SCell which overlaps with the actual slot  in the PUCCH sSCell in order for -k1 to be executed. For example, slot  can be replaced by the nominal slot . The nominal slot  is the slot in the PCell / SPCell / PUCCH SCell that overlaps in time domain with actual slot  in the PUCCH sSCell. In this way, -k1 can be performed to construct the Type-1 HARQ-ACK codebook since the nominal slot and the slot corresponding to the k1 set of PCell / SPCell / PUCCH SCell are in the same cell and have equal length. Note: in above case, the nominal slot is only used to generate a Type-1 HARQ-ACK codebook, and the actual slot is still used to transmit the Type-1 HARQ-ACK codebook.
The following proposal is proposed.
Proposal 5: In the case where both semi-static PUCCH cell switching and Type-1 HARQ-ACK codebook are configured, if a Type-1 HARQ-ACK codebook is to be generated and transmitted in slot  of PUCCH sSCell, then the nominal slot  should replace slot  in order to correctly construct the Type-1 HARQ-ACK codebook.
· The nominal slot  is the slot of the PCell / SPCell / PUCCH SCell that overlaps with slot  in the time domain.
Potential proposed TP
To clarify the impact of the above proposal on the current specification, a potential TP is proposed as follows.
	TS38.213h10
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in 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 . If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern and if slot  is in the PUCCH sSCell, then a slot in the PCell that overlaps with slot  shall be the slot  for generating the Type-1 HARQ-ACK codebook. If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
......



Proposal 6: Adopt the TP as below.
	TS38.213h10
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in 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 . If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern and if slot  is in the PUCCH sSCell, then a slot in the PCell that overlaps with slot  shall be the slot  for generating the Type-1 HARQ-ACK codebook. If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
......




Conclusions
According to the analysis given above, we have the following observations and proposals:
Proposal 1: SR should be configured in PUCCH sScell following the mechanism of SR configuration in PCell/SPCell/PUCCH SCell.
· SR configured in PUCCH sScell should be allowed to be associated with the same logical channel ID as the other SR configured in PCell/SPCell/PUCCH SCell.
·  The SR PUCCH resources of the SRs configured with the same logical channel ID in PCell/SPCell/PUCCH SCell and PUCCH sSCell should also be configured with the same number of symbols.
· If SR transmission is triggered by the logical channel, only the SR occasion in the PUCCH slot determined based on the PUCCH slot time domain pattern can be transmitted.
Proposal 2: Support the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission, including the case where the length of slots of PCell/SPCell/PUCCH SCell and PUCCH sScell are not equal due to different SCS.
· For a HARQ-ACK/SR/CSI PUCCH that is repeatedly transmitted, PUCCH slots and PUCCH resources corresponding to PUCCH repetitions other than the first PUCCH repetition are determined at least based on the semi-static PUCCH cell switching pattern and number of symbols configured for the first PUCCH repetition.
· The determined slots shall have valid uplink symbols not less than the number of symbols in the first PUCCH repetition and be a PUCCH slot based on the configured PUCCH slot pattern.
· For SR PUCCH repetition, in the determined slots, a SR PUCCH resource with the same number of symbols and logical channel ID as SR PUCCH resource for the first SR PUCCH repetition is determined.
· For CSI PUCCH repetition, in the determined slots, a CSI PUCCH resource with the same number of symbols as CSI PUCCH resource for the first CSI PUCCH repetition is determined.
· For HARQ-ACK PUCCH repetition, in the determined slots, a HARQ-ACK PUCCH resource is determined based on the PRI in the (activated) DCI corresponding to the first HARQ-ACK PUCCH repetition.
· UE expects the selected PUCCH resource to have the same number of symbols as HARQ-ACK PUCCH resource for the first PUCCH repetition.
Proposal 3: The previous agreement is updated to remove "HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI".
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases


Proposal 4: For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The slot full of DL symbols can’t be regarded as a PUCCH slot.
Proposal 5: In the case where both semi-static PUCCH cell switching and Type-1 HARQ-ACK codebook are configured, if a Type-1 HARQ-ACK codebook is to be generated and transmitted in slot  of PUCCH sSCell, then the nominal slot  should replace slot  in order to correctly construct the Type-1 HARQ-ACK codebook.
· The nominal slot  is the slot of the PCell / SPCell / PUCCH SCell that overlaps with slot  in the time domain.
Proposal 6: Adopt the TP as below.
	TS38.213h10
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in 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 . If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern and if slot  is in the PUCCH sSCell, then a slot in the PCell that overlaps with slot  shall be the slot  for generating the Type-1 HARQ-ACK codebook. If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
......
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