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Introduction
In this contribution, some analysis and proposals are provided for the topics on SPS HARQ-ACK deferral for TDD, Retransmission of the cancelled HARQ-ACK and PUCCH cell switching for HARQ-ACK.
HARQ-ACK feedback enhancements for SPS
During the RAN1#107-e meeting discussion, some issues were still need further discussion and were left to the RAN1#107b-e meeting as following [1]. In this section, we will analyze and discuss some remaining issues.
1.1 The clarification of UE behavior in case of No UCI multiplexing to be performed for SPS HARQ-ACK 
In the TS38.213h00 [2], determining whether to delay SPS HARQ-ACK and determining the target slot for SPS HARQ-ACK deferral are described as follows. 
	TS38.213-h00
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits



In the above specifications, UE behavior is given only for the presence of PUCCHs and/or PUSCH multiplexing, i.e., PUCCHs and/or PUSCH overlap each other in the time domain. We believe that the UE behavior is still unclear and need clarification in case no UCI multiplexing needs to be performed for SPS delay. For example, the lack of UCI multiplexing is that in case only one SPS HARQ-ACK needs to be transmitted in the initial slot and only one SPS HARQ-ACK is deferred to determine the target slot.
· Determine whether an SPS HARQ-ACK is deferred in the initial slot where there is only one SPS HARQ-ACK and no other UCIs and PUSCH
For example, for a UE configured with SPS transmission, the UE receives an SPS PDSCH and generates a corresponding SPS HARQ-ACK, and will transmit the SPS HARQ-ACK in slot n (i.e., initial slot). From our understanding of previous agreements, in slot n, if the UE only needs to transmit the SPS HARQ-ACK, the UE does not perform UCI multiplexing, and the UE only determines a PUCCH provided by the SPS-PUCCH-AN-List or n1PUCCH-AN. If the determined PUCCH is invalid, the UE defers the SPS HARQ-ACK; otherwise, the UE transmits the SPS HARQ-ACK in slot n.
· Determine the target slot in case of only one deferred SPS HARQ-ACK and no other UCIs and PUSCH
For determining the target slot, if the UE only has a deferred SPS HARQ-ACK to be transmitted (no other UCI information/PUSCH need to be transmitted), therefore, the UE does not perform UCI multiplexing to determine the target slot, and the UE should determine a PUCCH provided by the SPS-PUCCH-AN-List or n1PUCCH-AN.
In fact, in the target slot, the PUCCH resource obtained by the UE is the same as the PUCCH resource obtained for SPS HARQ-ACK in the initial slot, as each PUCCH set provided by the SPS-PUCCH-AN-List or n1PUCCH-AN contains only one PUCCH resource, so the PUCCH resource for deferred SPS HARQ-ACK can be obtained directly from the SPS-PUCCH-AN-List or n1PUCCH-AN after the size determination of the deferred SPS HARQ-ACK information.
Obviously, in the above case, the UE does not need to perform UCI multiplexing for overlapping PUCCHs and/or PUSCHs in the initial slot and target slot. Therefore, the corresponding UE behavior should be clarified in the initial slot and the target slot in such case. The following proposal is provided.
Proposal 1: For SPS HARQ-ACK deferral, RAN1 should clarify the UE behavior in the initial slot and the target slot where there is only one SPS HARQ-ACK provided and no other UCIs and PUSCH (i.e., no UCI multiplexing being performed).
· Potential proposed TP
For the initial slot, if in above case, it is not necessary to perform UCI multiplexing, so "if any" can be added to clarify the specification.
For the target slot, if in above case, it is also not necessary to perform UCI multiplexing, so "if any" can be added to clarify the specification. In addition, since UCI multiplexing has been performed in Section 9 and 9.2.5, after performing UCI multiplexing, the "transmit" can replace "multiplex" in the specification.
A possible TP is proposed below.

	TS38.213h00
[bookmark: _Toc92093854]9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs if any, a PUSCH or a PUCCH in the earliest second slot to multiplextransmit HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
...



Proposal 2: Adopt the TP as below:
	TS38.213h00
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs if any, a PUSCH or a PUCCH in the earliest second slot to multiplextransmit HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
...



1.2 HARQ-ACK information generation in Type 1 codebook for deferring SPS PDSCH
In the RAN1#106-e meeting, the following agreement was reached for Type 1 CB. However, there are still remaining issues. For example, for the UE with the capability of deferring HARQ-ACK feedback for SPS PDSCH, how to generate initial HARQ-ACK information bits in a Type 1 codebook?
	Agreement
For SPS HARQ-ACK deferral, in the target PUCCH slot the deferred SPS HARQ-ACK bits are appended to the initial HARQ bits / Type 1 or Type 2 codebook.



An example is shown in Figure 1. The UE is configured with Type 1 codebook and K1 = {2,3,4}, and the UE is configured with a candidate PDSCH in the first slot. SPS HARQ-ACK deferral is activated. The HARQ-ACK corresponding to the SPS PDSCH is configured to be transmitted in the fourth slot (DL slot) originally, and finally the HARQ-ACK for SPS PDSCH is deferred to the fifth slot due to the collision with DL symbols in fourth slot. In the second and third slots, the dynamically PDSCH is scheduled and the corresponding HARQ-ACK are instructed to be transmitted in the same fifth slot.  A Type 1 codebook will be constructed in the fifth slot according to section 9.1.2.1 of ts38.213.
[image: ]
Figure 1 HARQ-ACK information in the initial HARQ bits generated for the PDSCH 
Obviously, the initial HARQ bits in the Type 1 codebook will contain the feedback for the PDSCHs in the first 3 slots in the Figure 1, how to generate HARQ-ACK information needs to be clarified for the SPS PDSCH in the first slot (or the SLIV group where the PDSCH is located), Two possible ways can be considered, either the actual HARQ-ACK is generated according to decoding the SPS PDSCH, or a NACK is generated for the SPS PDSCH. If an actual HARQ-ACK is generated, the HARQ-ACK corresponding to the SPS PDSCH will be constructed twice as deferred SPS HARQ-ACK bits are appended to the initial HARQ bits in Type 1 codebook according to the agreement in previous meeting.
On the other hand, a simple NACK for the SPS PDSCH in the first slot included in the initial HARQ bits is preferred, and the information bit of SPS HARQ-ACK deferral will be appended after all the initial HARQ bits. As the gNB is aware of the NACK information in the initial HARQ bits in Type 1 codebook, it is helpful to improve the decoding performance of PUCCH.
Proposal 3: If the HARQ-ACK feedback for a PDSCH resource is performed with SPS HARQ-ACK deferral, and if a Type 1 codebook contains the PDSCH resource, NACK information is generated for the PDSCH resource in the initial HARQ bits in Type 1 codebook.

1.3 Interaction of SPS HARQ deferral and PUCCH repetition
In the RAN1#107 meeting, supporting the simultaneous configuration of SPS HARQ deferral and PUCCH repetition for the UE was discussed, but no agreement was reached. The following proposal is discussed.
	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.



From our point of view, simultaneous configuration of SPS HARQ deferral and PUCCH repetition should not be supported. As the intention of PUCCH repetition is similar with SPS HARQ deferral to improve the feedback robustness, and PUCCH repetition is also beneficial for coverage enhancement. There is no need to jointly operate the PUCCH repetition and SPS HARQ-ACK deferral. 
If the benefit of supporting the joint operation of PUCCH repetition and SPS HARQ-ACK deferral can be justified, we slightly prefer the aforementioned Alt1 as PUCCH repetition is prioritized.
1.4 Interaction between Rel-17 Intra-UE multiplexing and SPS HARQ-ACK deferral
In the RAN1#107 meeting, supporting simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral for the UE was discussed, but no agreement was reached. The following proposal is discussed.
	Proposal 2.3.2: Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral
· If after the Rel-17 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 in the initial slot, the SPS HARQ-ACK configured for deferral is deferred; and
· which is valid in a next PUCCH slot, the next PUCCH slot is determined as target PUCCH slot. 
· For the target slot determination, LP SPS HARQ-ACK is considered as LP HARQ-ACK payload and HP SPS HARQ-ACK for deferral is treated as HP HARQ-ACK payload for the target slot determination using the Rel-17 intra-UE multiplexing framework. 



We recommend that the initial slot and the target slot should be considered separately.
For the initial slot, the existing mechanism is reused, except for supporting Rel-17 multiplexing operation. A proposal is as follows:
Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority, 
· which is not valid in the initial slot, the SPS HARQ-ACK configured for deferral is deferred.

For the target slot, there may be two cases of PUCCH/PUSCH multiplexed after Rel-17 UCI multiplexing operation. 
Case1: UCIs with different priorities are multiplexed on a dynamic PUCCH corresponding to HARQ-ACK with high priority, or a dynamic or semi-static PUSCH with any priority.
Case 2: UCIs with different priorities are multiplexed on a PUCCH corresponding to HARQ-ACK of SPS PDSCH with high priority.
So, for SPS HARQ-ACK deferral of a given priority, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-17) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH corresponding to high priority UCI or PUSCH other than the PUCCH determined from PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii) transmitting HARQ-ACK using a PUCCH resource configured in PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority being regarded as valid.
Proposal 4: Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral.
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority, 
· which is not valid in the initial slot, the SPS HARQ-ACK configured for deferral is deferred.
· SPS HARQ-ACK deferral of a given priority, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-17) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH corresponding to high priority UCI or PUSCH other than the PUCCH determined from SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii) transmitting HARQ-ACK using a PUCCH resource configured in SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority being regarded as valid.
1.5 Joint operation of SPS HARQ-ACK deferral and PUCCH cell switching
· Remaining issue for the joint operation of SPS HARQ-ACK deferral and semi-static PUCCH carrier switching
In the Ran1#107 meeting, the following agreement was reached in order to support the joint operation of SPS HARQ-ACK deferral and semi-static PUCCH cell switching for determining the target slot. However, the joint operation is still unclear for determining whether the SPS HARQ-ACK is deferred in the initial slot. 
	· Agreement
· Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH cell switching based on the semi-static time domain pattern:
· For the target slot determination of SPS HARQ-ACK deferral,
· Step 1: the UE first determines a next PUCCH slot on the cell for PUCCH transmission using the semi-static time-domain PUCCH cell pattern and the related rules for semi-static PUCCH cell switching, followed by
· Step 2: the UE determines based on the SPS HARQ-ACK deferral rules if this PUCCH slot on the PUCCH cell for transmission is the target PUCCH slot or not.
· Note: In step 1, k is increased on PCell/PScell/PUCCH-Scell. “The next PUCCH slot” represents the slot on the PUCCH cell based on PUCCH cell pattern, which is mapped from the PCell/PScell/PUCCH-Scell slot with increased K1.
· Note: The maximum deferral limitation checking is based on the effective k + kdef value based on the granularity of PCell / PScell/PUSCCH-Scell



Determining whether SPS HARQ-ACK in initial slot is deferred based on the joint operation of SPS HARQ-ACK deferral and semi-static PUCCH cell switching
If the joint operation of SPS HARQ-ACK deferral and semi-static PUCCH cell switching is not configured, the SPS HARQ-ACK in slot n of the Pcell in Figure 2 may need to be deferred in the Pcell.  However, if the joint operation is configured, the SPS HARQ-ACK can be switched to Scell and deferral may not need.
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Figure 2
For example, in Figure 2, a semi-static PUCCH cell switching is configured between the Pcell and the SCell, and the PUCCH slot is marked as shown in Figure 2 based on the PUCCH cell switching pattern. For the initial slot n in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it is supported to multiplex the SPS HARQ-ACK in Pcell into the PUCCH slot m of the Scell if slot m overlapping with slot n in time domain based on the PUCCH cell switching pattern. If the multiplexing PUCCH is valid in slot m, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH in slot m; otherwise, the SPS HARQ-ACK deferral is determined.
This procedure is valid according to the agreement of semi-static PUCCH cell switching and the multiplexing principle of SPS HARQ deferral determination. The benefit is the latency of deferred SPS HARQ-ACK transmission is improved.
Proposal 5: Support simultaneous configuration of semi-static PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in Pcell, if the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell based on the PUCCH cell switching pattern. 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.

· Joint operation of SPS HARQ-ACK deferral and dynamic PUCCH cell switching
In the RAN1#107 meeting, supporting simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral for the UE was not fully discussed and was postponed in this meeting.
Determining whether SPS HARQ-ACK is deferred based on the joint operation of SPS HARQ-ACK deferral and dynamic PUCCH cell switching
If the joint operation of SPS HARQ-ACK deferral and dynamic PUCCH cell switching is not configured, the SPS HARQ-ACK in slot n of the Pcell in Figure 3 will be deferred in the Pcell.  However, if the joint operation is configured, the SPS HARQ-ACK may not need to be deferred.
For example, in Figure 3, a dynamic PUCCH cell switching is configured between the Pcell and the SCell, and the PUCCH1 in slot m of the Scell in Figure 3 is a PUCCH indicated by DCI with PUCCH cell indicator. For the initial slot n in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should also consider multiplexing the SPS HARQ-ACK to the slot m of the Scell if there is a PUCCH in slot m overlapping with slot n in time domain which is indicated by DCI with PUCCH cell indicator. If the multiplexed PUCCH is valid in slot m, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot m; otherwise, the SPS HARQ-ACK is to be deferred.
This is very similar with the issue above of determining whether SPS HARQ-ACK in initial slot is deferred based on the joint operation of SPS HARQ-ACK deferral and semi-static PUCCH cell switching.
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Figure 3
Proposal 6: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should also consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell if there is a PUCCH indicated by DCI with PUCCH cell indicator . 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.

Determine the target slot based on the joint operation of SPS HARQ-ACK deferral and dynamic PUCCH cell switching 
If an SPS HARQ-ACK is determined to be deferred, the UE determines the target slot based on the following procedure:
In Figure 4, assuming that the UE determines that the target slot is slot i of the Pcell, and in slot j of the Scell, there is a PUCCH1 indicated by DCI with PUCCH cell indicator, then:
If slot i is not earlier than slot j in the time domain (including slot i and slot j overlapped in the time domain) in Figure 4a and 4b, the UE multiplexes the deferred SPS HARQ-ACK with the UCI in PUCCH1 in slot j of Scell, and determines the multiplexed PUCCH from Scell to transmit the multiplexed UCIs in slot j based on existing UCI multiplexing, and stops the SPS HARQ-ACK deferral.
If slot i is earlier than slot j in Figure 4c, the UE independently transmits the deferred SPS HARQ-ACK in slot i and PUCCH1 and slot j, respectively. The joint operation doesn’t need to be specified.
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Figure 4
Proposal 7: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· If the target slot i in Pcell determined by the SPS HARQ-ACK deferral is not earlier than slot j in Scell with a PUCCH indicated by DCI with PUCCH cell indicator, then the UE
· multiplexes the deferred SPS HARQ-ACK with the UCI in the PUCCH of slot j of Scell, and 
· determines a PUCCH in slot j from Scell to transmit the multiplexed UCIs, and 
· transmits the determined PUCCH in Scell, and 
· stops the SPS HARQ-ACK deferral.

1.6 Interaction between SPS HARQ deferral and e-type 3 and type 3 HARQ-ACK CB
In RAN1#107-e meeting, the following agreement was reached, but we think there are still some remaining issues n. We further analyze these issues.
	Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.



For the convenience of discussion, it is assumed that the target slot of the delayed SPS HARQ-ACK is determined to be slot n based on deferral mechanism. An enhanced type3 HARQ-ACK CB is scheduled to be transmitted in slot m. The following possible cases are listed.
Case 1, slot n and slot m are the same slot.
For case 1, the above agreement is sufficient. We believe that the above agreement is for this case 1, based on the agreement's text description.
Further, if the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process index set of the e-type 3 codebook, the deferred SPS HARQ-ACK should be concatenated after the e-type 3 codebook. The UE stops the SPS HARQ-ACK deferral; otherwise, the e-type 3 codebook is transmitted in slot m, and the SPS HARQ-ACK deferral is stopped. 
Case 2, slot n is earlier than slot m.
For case2, it is better that SPS HARQ-ACK should be transmitted in the earlier slot n and the e-type 3 codebook is transmitted in slot m separately.
Case 3, slot n is later than slot m.
For case3, it is rare. When case 1 occurs, the SPS HARQ-ACK deferral is stopped. Therefore, case3 will not happen.
Based on the above analysis, the following proposal is provided.
Proposal 8: Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or e-Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is the same slot, the UE transmits the e-type 3 CB or type 3 CB and stops the SPS HARQ-ACK delay.
· If the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process set corresponding to the e-type 3 CB, the deferred SPS HARQ-ACK is concatenated after the e-type 3 CB, and the UE transmits multiplexed HARQ-ACK CB including the e-type3 CB and the delayed SPS HARQ-ACK.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and e-type 3 CB or type 3 CB in their respective slots.

1.7 Interaction between SPS HARQ deferral and one-shot triggering of HARQ re-transmission
In the RAN1#107 meeting, supporting the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral for the UE was discussed, but no agreement was reached. The following proposal is discussed.
	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. 




Another problem for interaction between SPS HARQ deferral and one-shot triggering of HARQ re-transmission
For the convenience of discussion, it is assumed that the target slot of the delayed SPS HARQ-ACK is determined to be slot n based on the delayed feedback mechanism. An HARQ-ACK CB scheduled by one-shot triggering DCI is indicated to be transmitted in slot m. The following possible cases are involved. The discussion logic is very similar with the section 2.6.
Case 1, slot n and slot m are the same slot.
For case 1, the deferred SPS HARQ-ACK should be concatenated after the HARQ-ACK CB scheduled by one-shot triggering DCI. The multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the HARQ-ACK CB scheduled by one-shot triggering DCI should be transmitted in slot m. UE stops the SPS HARQ-ACK deferral. 
That is, the aforementioned Mod3 Proposal 3.3.9 can be used if slot n and slot m are the same slot.
Case 2, slot n is earlier than slot m.
For case 2, we believe that SPS HARQ-ACK should be transmitted in slot n based on the deferred principle. In this way, the deferred SPS HARQ-ACK can be transmitted as early as possible. The HARQ-ACK CB scheduled by one-shot triggering DCI is transmitted in slot m based on the one-shot triggering of HARQ re-transmission respectively.
Case 3, slot n is later than slot m.
For case 3, it is rare. When case 1 occurs, the SPS HARQ-ACK deferral is stopped. Therefore, case3 will not happen.
Based on the above analysis, the following proposal is provided.
Proposal 9: Support simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for a re-transmitted HARQ-ACK CB scheduled by one-shot triggering DCI is the same slot, the UE transmits multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB and stops the SPS HARQ-ACK delay.
· The deferred SPS HARQ-ACK is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB in their respective slots.

Retransmission of the cancelled HARQ-ACK
In the RAN1#107-e meeting, the following agreements were reached for this topic [1]. During the discussion, some issues were still not resolved and were left to the RAN1#107b-e meeting. In this section, we will analyze and discuss the remaining issues.
	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).
Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification.
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



1.8 Minimum and maximum of the offset value for HARQ-rx 
In the RAN1#107-e meeting, the minimum and maximum of the offset value for HARQ-rx is discussed. For example, the following Questions are discussed but no agreement has been reached.
	Question 10.1: For one-shot HARQ-ACK re-transmission, the MINIMUM supported value (for the early triggering) for the HARQ re-tx offset is:
· Alt. 1: -31 or -32 (choose 31 or 32 to potentially use the bits efficiently)
· Alt. 2: -15 or -16
· Alt. 3: -7 or -8
· Alt. 4: -4
Question 10.2: For one-shot HARQ-ACK re-transmission, the MAXIMUM supported value for the HARQ re-tx offset is:
· Alt. 1: 24
· Alt. 2: 32
· Alt. 3: 48
· Alt. 4: 64




In last meeting, the majority view is that 5-bitwidth MCS field will be reused as the indication of HARQ-rx, so at most 32 values in set is supported. 
For a value of 0, it means that the one shot DCI and the cancelled HARQ-ACK are in the same slot. It should be that the first few symbols of the slot are used to transmit one shot DCI, and the remaining symbols are used to transmit the canceled HARQ-ACK. In theory, a value of 0 is valid.
For the minimum value, we prefer -7.
For the maximum value, we prefer 24.
Therefore, the minimum value -7 and the maximum value 24 as the offset value for HARQ-rx are proposed.
Proposal 10: The minimum value of -7 and the maximum value of 24 are proposed for the offset value for HARQ-rx.
1.9 HARQ-rx offset parameter in the triggering DCI
How to carry the offset (HARQ-rx offset) in the triggering DCI? This issue should also be considered. There are 2 potential methods that can be considered.
Method 1: Introduce new bits in the triggering DCI, for example, add new bits field for HARQ-rx offset.
Method 2: Reinterpret some bits in the triggering DCI, for example MCS, as HARQ-rx offset.
For method 1, it is a simple method, but may cause different DCI sizes between the triggering DCI and the DCI for scheduling the PDSCH, which will potentially increase the complexity of DCI blind detection.
For method 2, since one-shot triggering DCI does not schedule PDSCH, the MCS field in the one-shot triggering DCI can be reinterpreted as HARQ-rx offset parameter.
Proposal 11: For one-shot HARQ-ACK re-tx, reinterpret the MCS field in the triggering DCI as HARQ-rx offset.

1.10 Missing detection of the cancelled PUCCH to be re-transmitted
We believe that missing detection of the cancelled PUCCH to be retransmitted is a valid issue if the cancelled PUCCH to be retransmitted at a new PUCCH resource. The following example in Figure 4 illustrates that if the DCI for PUCCH to be retransmitted is missing, it will cause more complicated problems.
From gNB perspective, PUCCH 1 is cancelled and need to be retransmitted. The triggering DCI indicates that PUCCH 1 will be retransmitted. From UE perspective, if UE missed the DCI for the construction of HARQ-ACK codebook in PUCCH 1, UE cannot determine the new PUCCH indicated by the triggering DCI from the PUCCH resource set due to the lack of the size of the HARQ-ACK codebook if the DCI for PUCCH1 is missing and the PUCCH indicated by the triggering DCI will not be transmitted eventually. Then, the gNB can’t receive the new PUCCH indicated by the triggering DCI, and the gNB can’t know the reason whether the UE missed the triggering DCI or missed the DCI for PUCCH1. Therefore, the gNB cannot determine whether to retransmit the PDSCHs corresponding to PUCCH 1 or retransmit the triggering DCI. The main reason for gNB can’t distinguish whether the DCI for PUCCH1 is missing or triggering DCI is missing is due to the cancellation of LP PUCCH1, the missing issue of DCI for LP PUCCH1 is covered by the cancellation and this ambiguity is deferred into the step of retransmission of cancelled PUCCH.
Facing the uncertain reason of no reception of the new PUCCH, to be safe, gNB will retransmit the PDSCHs corresponding to PUCCH1 but not the triggering DCI whatever the DCI for PUCCH1 is missing or triggering DCI is missing. Obviously, this will potentially lead to unnecessary retransmission of PDSCHs and unnecessary latency if only the triggering DCI is missed. If the gNB is more aggressive and only retransmits the triggering DCI to reschedule the PUCCH1 retransmission, this can’t solve the problem of missing detection of the cancelled PUCCH. 
In order to solve the above problem, a size field should be introduced in the triggering DCI to indicate the size of the HARQ-ACK codebook to be retransmitted. In this way, if the triggering DCI is received and the cancelled PUCCH1 is missed, the UE can still transmit the new PUCCH containing all NACKs. So gNB will know that the PDSCHs corresponding to PUCCH1 should be retransmitted. If the base station does not receive the new PUCCH, the gNB will also know that the triggering DCI was missed.
In summary, we believe that from the perspective of transmission efficiency, a size field should be added to the triggering DCI.
Proposal 12: For one-shot HARQ-ACK re-tx, support the C-DAI and/or T-DAI in the triggering DCI can be reinterpreted as the size field. 

PUCCH cell switching for HARQ-ACK feedback
In the RAN1#107-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 PUCCH repetitions and semi-static PUCCH cell switching
· Type 1 HARQ-ACK codebook construction for PUCCH cell switching

1.11 Interaction between PUCCH repetitions and semi-static PUCCH cell switching
In the RAN1#107 meeting, supporting the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission for the UE was discussed, but no agreement was reached. The following proposal is discussed.
	Mod2 Proposal 6.2.12: 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 the PUCCH repetition is dropped



If PUCCH repetition and PUCCH cell switching can be operated jointly, it will be beneficial for PUCCH repetition to be transmitted as early as possible. But there are some problems: how to determine a PUCCH resource for the remaining PUCCH repetition in the new PUCCH cell.
A simple method is provided as follows to solve the determination of PUCCH resource:
Assuming that the first PUCCH repetition of a PUCCH transmission is determined to be in slot n, then the PUCCH slot of the second PUCCH repetition can be determined based on the semi-static PUCCH cell switching pattern. In this way, the PUCCH slot and cell corresponding to the second PUCCH repetition can be determined, but it is possible that the PUCCH slot of the second PUCCH repetition and the PUCCH slot of the first PUCCH repetition are in different cells. 
Then, the UE always determines a PUCCH resource for transmitting the second PUCCH repetition from the cell corresponding to the PUCCH slot determined for the second PUCCH repetition based on the PRI in the (activated) DCI corresponding to the PUCCH transmission.
Using the above method, the joint operation of PUCCH repetitions and semi-static PUCCH cell switching can be supported. There is no additional standardization effort.
If the joint operation of PUCCH repetition and semi-static PUCCH cell switching is supported, we recommend minimizing the impact of standards and maximizing reuse of existing mechanisms. Otherwise, we can consider that joint operations are not supported in Rel-17.
Proposal 13: Support the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission for the UE.
· For a PUCCH that is repeatedly transmitted, PUCCH cells and PUCCH slots corresponding to PUCCH repetitions other than the first PUCCH repetition are determined based on the semi-static PUCCH cell switching pattern.
· 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.
1.12 Type 1 HARQ-ACK codebook construction for PUCCH cell switching
In the RAN1#107 meeting, the type 1 codebook construction based on PUCCH cell switching was discussed, but no consensus was reached. The following proposal is discussed about the determination of the k1 set to construct a type1 codebook, and some analysis is provided below.
	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 
· FFS: when both dynamic and semi-static switching are enabled



For dynamic PUCCH cell switching, the k1 set of the indicated PUCCH cell is used as the type 1 codebook construction. Based on this, a simple approach is proposed as follows.
If the indicated PUCCH cell for transmitting type 1 codebook is Pcell, obviously, the existing type 1 codebook construction mechanism can be directly reused.
If the indicated PUCCH cell for transmitting type 1 codebook are Scell, the indicated PUCCH cell is regarded as "Nominal Pcell", the original Pcell is regarded as "Nominal Scell", and the indicated PUCCH slot is regarded as "Nominal slot n". Then reuse the existing type 1 codebook construction mechanism to complete the type 1 codebook construction between the "Nominal Pcell" and the "Nominal Scell". That is, the existing type 1 HARQ-ACK codebook construction mechanism is actually reused. In this case, the k1 set is also from Scell, that is, from "Nominal Pcell". If the SCS of the Pcell and the Scell are different, the SCS of the Scell (that is, "Nominal Pcell") is used as a reference.
For semi-static PUCCH cell switching, the k1 set of Pcell/SPcell/PUCCH Scell is used as the type 1 codebook construction. Based on this, a simple approach is proposed as follows.
If the determined PUCCH cell for transmitting the type 1 codebook is Pcell, based on the PUCCH cell switching pattern, then the determined PUCCH slot is regarded as "slot n", then UE completes the type 1 codebook construction by reusing the existing type 1 codebook construction mechanism.
If the PUCCH cell for transmission of type 1 codebook is Scell based on the PUCCH cell switching pattern, then the slot of the Pcell that overlaps the determined PUCCH slot is regarded as "slot n". Then UE completes the type 1 codebook construction based on "slot n" by reusing the existing type 1 codebook construction mechanism. Note: The slot of the Pcell here may be a DL slot. That is, the "slot n" in the Pcell is regarded as the slot for transmitting the type 1 codebook, and then the k1 set of the Pcell is combined to construct the type 1 codebook. If the SCS of the Pcell and the Scell are different, the SCS of the Pcell is used as the reference.
Proposal 14:  The Type 1 HARQ-ACK codebook construction for PUCCH cell switching is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching
· If the determined PUCCH cell for transmitting the type1 codebook is Pcell, the determined PUCCH slot is regarded as "slot n", and then UE completes the type 1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· Otherwise, the slot of the Pcell that overlaps the determined PUCCH slot is regarded as "slot n", then UE completes the type1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 
· If the indicated PUCCH cell for transmitting type 1 codebook is Pcell, then UE completes the type 1 codebook construction based on indicated PUCCH slot by reusing the current type 1 codebook construction mechanism.
· Otherwise, the indicated PUCCH cell is regarded as "Nominal Pcell", the Pcell is regarded as "Nominal Scell", and the indicated PUCCH slot is regarded as "Nominal slot n", then UE completes the type 1 codebook construction based on "Nominal slot n" by reusing the current type 1 codebook construction mechanism between the "Nominal Pcell" and the "Nominal Scell".
Conclusions
According to the analysis given above, we have the following observations and proposals:
Proposal 1: For SPS HARQ-ACK deferral, RAN1 should clarify the UE behavior in the initial slot and the target slot where there is only one SPS HARQ-ACK provided and no other UCIs and PUSCH (i.e., no UCI multiplexing being performed).
Proposal 2: Adopt the TP as below:
	TS38.213h00
9.2.5.4	UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after  performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-	is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-	overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-	determines an earliest second slot and, after  performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs if any, a PUSCH or a PUCCH in the earliest second slot to multiplextransmit HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
...


Proposal 3: If the HARQ-ACK feedback for a PDSCH resource is performed with SPS HARQ-ACK deferral, and if a Type 1 codebook contains the PDSCH resource, NACK information is generated for the PDSCH resource in the initial HARQ bits in Type 1 codebook.
Proposal 4: Support simultaneous configuration of Rel-17 intra-UE multiplexing of different priorities and SPS HARQ-ACK deferral.
· If after the Rel-17 multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH provided by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority, 
· which is not valid in the initial slot, the SPS HARQ-ACK configured for deferral is deferred.
· SPS HARQ-ACK deferral of a given priority, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-17) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH corresponding to high priority UCI or PUSCH other than the PUCCH determined from SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii) transmitting HARQ-ACK using a PUCCH resource configured in SPS-PUCCH-AN-List-r16 or n1PUCCH-AN of any priority being regarded as valid.
Proposal 5: Support simultaneous configuration of semi-static PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in Pcell, if the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell based on the PUCCH cell switching pattern. 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.
Proposal 6: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· For the initial slot in the Pcell, when the UE performs UCI multiplexing to determine whether the SPS HARQ-ACK is deferred, it should also consider multiplexing the SPS HARQ-ACK to the overlapping PUCCH slot of the Scell if there is a PUCCH indicated by DCI with PUCCH cell indicator . 
· If the multiplexed PUCCH is valid in Scell slot, the SPS HARQ-ACK is transmitted in the multiplexed PUCCH slot; otherwise, the SPS HARQ-ACK is deferred.
Proposal 7: Support simultaneous configuration of dynamic PUCCH cell switching and SPS HARQ-ACK deferral.
· If the target slot i in Pcell determined by the SPS HARQ-ACK deferral is not earlier than slot j in Scell with a PUCCH indicated by DCI with PUCCH cell indicator, then the UE
· multiplexes the deferred SPS HARQ-ACK with the UCI in the PUCCH of slot j of Scell, and 
· determines a PUCCH in slot j from Scell to transmit the multiplexed UCIs, and 
· transmits the determined PUCCH in Scell, and 
· stops the SPS HARQ-ACK deferral.
Proposal 8: Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or e-Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for e-type3 CB or type3 CB is the same slot, the UE transmits the e-type 3 CB or type 3 CB and stops the SPS HARQ-ACK delay.
· If the HARQ process corresponding to the deferred SPS HARQ-ACK is not included in the HARQ process set corresponding to the e-type 3 CB, the deferred SPS HARQ-ACK is concatenated after the e-type 3 CB, and the UE transmits multiplexed HARQ-ACK CB including the e-type3 CB and the delayed SPS HARQ-ACK.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and e-type 3 CB or type 3 CB in their respective slots.
Proposal 9: Support simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS HARQ-ACK deferral.
· If the target slot for the deferred SPS HARQ-ACK and slot for a re-transmitted HARQ-ACK CB scheduled by one-shot triggering DCI is the same slot, the UE transmits multiplexed HARQ-ACK CB including the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB and stops the SPS HARQ-ACK delay.
· The deferred SPS HARQ-ACK is appended to the re-transmitted HARQ-ACK CB following the operation of one-shot HARQ-ACK re-transmission.
· Otherwise, the UE independently transmits the deferred SPS HARQ-ACK and the re-transmitted HARQ-ACK CB in their respective slots.
Proposal 10: The minimum value of -7 and the maximum value of 24 are proposed for the offset value for HARQ-rx.
Proposal 11: For one-shot HARQ-ACK re-tx, reinterpret the MCS field in the triggering DCI as HARQ-rx offset.
Proposal 12: For one-shot HARQ-ACK re-tx, support the C-DAI and/or T-DAI in the triggering DCI can be reinterpreted as the size field. 
Proposal 13: Support the simultaneous configuration of semi-static PUCCH cell switching and PUCCH repetition transmission for the UE.
· For a PUCCH that is repeatedly transmitted, PUCCH cells and PUCCH slots corresponding to PUCCH repetitions other than the first PUCCH repetition are determined based on the semi-static PUCCH cell switching pattern.
· 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.
Proposal 14:  The Type 1 HARQ-ACK codebook construction for PUCCH cell switching is based on the k1 set(s) 
· of the PCell / SPCell / PUCCH Scell for semi-static PUCCH cell switching
· If the determined PUCCH cell for transmitting the type1 codebook is Pcell, the determined PUCCH slot is regarded as "slot n", and then UE completes the type 1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· Otherwise, the slot of the Pcell that overlaps the determined PUCCH slot is regarded as "slot n", then UE completes the type1 codebook construction based on "slot n" by reusing the current type 1 codebook construction mechanism.
· of the dynamically indicated PUCCH cell for dynamic PUCCH cell switching 
· If the indicated PUCCH cell for transmitting type 1 codebook is Pcell, then UE completes the type 1 codebook construction based on indicated PUCCH slot by reusing the current type 1 codebook construction mechanism.
· Otherwise, the indicated PUCCH cell is regarded as "Nominal Pcell", the Pcell is regarded as "Nominal Scell", and the indicated PUCCH slot is regarded as "Nominal slot n", then UE completes the type 1 codebook construction based on "Nominal slot n" by reusing the current type 1 codebook construction mechanism between the "Nominal Pcell" and the "Nominal Scell".
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