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1. Introduction
This is to summarize the input to the maintenance discussions on HARQ-ACK enhancements for Rel-17 URLLC/IIoT.  
· Sections 2 to 6 contains a summary of the issues highlight by companies
· Section 7 contains the moderator recommendation for the initial discussion round (in 7.1), the final moderator recommendation (in 7.2) 
· The final RAN1#109-e scope based on Mr. Chairman’s guidance can be found in Sec. 8.
2. PUCCH carrier switching for HARQ feedback 
2.1 PUCCH_switch#1: PUCCH repetition for semi-static PUCCH cell switching
Almost all companies contributions discuss the issue on if (& how) to support semi-static PUCCH cell switching and PUCCH repetition , as at had been identified as one of the pending issues at RAN1#108 already. 
This issue is discussed in the following companies contributions: 
· Huawei/HiSi in R1-2203072
· ZTE in R1-2203188
· Nokia / NSB in R1-2203273
· Spreadtrum in R1-2203304
· Ericsson in R1- 2203397
· CATT in R1-2203434
· vivo in R1-2203513
· NEC in R1-2203680
· [bookmark: _Hlk101793923]Samsung in R1-2203862
· Apple in R1-2204205
· DOCOMO in R1-2204343
· LG in R1-2204616
· QC in R1-2204982

Therefore, the input by companies is not included here to keep the document concise.
2.2 PUCCH_switch#2: PUCCH repetition for dynamic PUCCH cell switching
Almost all companies contributions discuss the issue on if (& how) to support dynamic PUCCH cell switching and PUCCH repetition , as at had been identified as one of the pending issues at RAN1#108 already. 
This issue is discussed in the following companies contributions: 
· Huawei/HiSi in R1-2203072
· ZTE in R1-2203188
· New H3C in R1-2203212
· Nokia / NSB in R1-2203273
· CATT in R1-2203434
· vivo in R1-2203513
· Apple in R1-2204205
· DOCOMO in R1-2204343
· LG in R1-2204616
· Mediatek in R1-2204725

Therefore, the input by companies is not included here to keep the document concise.

2.3 PUCCH_switch#3: SPS HARQ and dynamic PUCCH cell switching
Several companies contributions discuss the issue on how to support SPS HARQ and dynamic PUCCH cell switching, as at had been identified as one of the pending issues at RAN1#108 already. As there is now the clarification on the Rel-16 operation no SPS HARQ-ACK handling clarified during RAN1#108bis – it seems we should be in a position to make the relate agreements. 
This issue is discussed in the following companies contributions: 
· Huawei/HiSi in R1-2203072
· ZTE in R1-2203188
· Nokia / NSB in R1-2203273
· Spreadtrum in R1-2203304
· Ericsson in R1- 2203397
· CATT in R1-2203434
· vivo in R1-2203513
· NEC in R1-2203680
· Samsung in R1-2203862
· DOCOMO in R1-2204343

Therefore, the input by companies is not included here to keep the document concise. 




2.4 PUCCH_switch#4: Partially overlapping PUCCH slots for semi-static PUCCH cell switching
The following input is provided by Huawei/HiSi in R1-2203072: 
	For the case that the PCell slot is longer than the target PUCCH cell slot/sub-slot, the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission as shown in the following agreement. 
	Agreement: For PUCCH cell 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),  adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.


However, if PCell and PUCCH cell have different sub-slot configurations, the first PUCCH slot/sub-slot on SCell may lie astride the slot/sub-slot boundary and span more than one PCell slot/sub-slots. For example, as shown in Figure 2, PCell is configured with 30 kHz SCS and 7OS sub-slot length and SCell is configured with the same SCS but with 2OS sub-slot length, or PCell is configured as 30 kHz SCS and 14OS slot length but SCell is configured with 15 kHz SCS and 2OS sub-slot length. Therefore, sub-slot#3 of the SCell which is the first slot of SCell overlapping with the PCell slot/sub-slot would cross the boundary of PCell slot/sub-slot and would be identified as the target PUCCH slot for UCI mapping according to the above agreement. 
[image: ]
Figure 2 - SCell sub-slot spans across PCell slots
Nevertheless, mapping the UCI to the partially overlapped sub-slot#3 may result in an earlier starting point of the PUCCH and thereby impact the processing timeline. Instead, the target PUCCH slot for UCI mapping should be the first SCell sub-slot that fully overlaps with the PCell slot/sub-slot, i.e., sub-slot#4 of SCell in Figure 3. 
[image: ]
Figure 3 - Determining SCell target sub-slot for partially overlap case
In the last meeting, Moderator had a concern that the cases raised in this section conflict with the agreement in below. However, it should be clarified that the intention of adopting Alt.4 in the agreement below is to avoid the case where the SCell slot length is longer than the PCell slot length so that there could be multiple PCell slots to be mapped to one SCell slot. The situation raised in this section obviously does not belong to that non-expected case, i.e., SCell slot length is shorter than PCell slot length here, and the target PUCCH slot (i.e., sub-slot#4) of SCell in Figure 3 only overlaps with one PCell slot. On the contrary, by defining the target PUCCH slot for UCI mapping as the first fully overlapping slot as shown in Figure 3 can well support more slot length combinations as raised here without violating the agreement below, so that the gNB is less restricted on configuring the PUCCH slot lengths on PCell and SCell.
	Agreement: For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., 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.


Proposal 5: For PUCCH cell switching based on semi-static operation, for the case the PCell slot/sub-slot to be longer than the target SCell sub-slot and the earliest sub-slot of the target SCell is partially overlapping with the PCell slot/sub-slot, the first sub-slot of the target SCell fully overlapping with the PCell slot/sub-slot is used for UCI transmission.





2.5 PUCCH_switch#5: Correction for dynamic PUCCH cell switching based on restrictions 

The following input is provided by Huawei/HiSi in R1-2203072: 

	In previous RAN#1 meetings, the following agreement and conclusion were achieved, but yet not captured in the TS38.213 v17.1.0 [3].
	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.
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.


There is a statement in Clause 10.1 intending to generalize all the error/contradictory cases indicated by DCI that the inconsistent DCI would be discarded. However, it can hardly connect this simple sentence to the sophisticated situation where a DCI dynamically schedules a HARQ-ACK on SCell to collide with another UCI on PCell. Therefore, it is clearer to explicitly express the above agreement and conclusion in the spec to provide a guidance to gNB not to perform such error case scheduling.
Therefore, the text proposal is given as follows.
Proposal 6: RAN1 should adopt the following TP to capture the agreement/conclusion on the not expected overlapping between dynamically indicated PUCCH slot on SCell and another UCI on PCell: 
	------------------ Text Proposal for 38.213 v17.1.0 Clause 9.A ------------------
9.A	  PUCCH Cell Switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
*** Unchanged text is omitted ***
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.
The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit a HARQ-ACK information on a first slot for the active UL BWP of the PUCCH-sSCell to overlap with a second slot on which the UE would transmit another UCI for the active UL BWP of the PCell.
*** Unchanged text is omitted ***






The following input is provided by Nokia, Nokia Shanghai Bell in R1-2203273, focusing only on PUCCH operation: 
	During RAN1#108-e, the earlier RAN1 conclusion from RAN1#107-e was updated as captured in the following agreement:
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.



Essentially, the updated conclusion prevents to dynamically indicate a PUCCH on sSCell if there is UCI mapped on PCell (e.g. from SPS HARQ-ACK or periodic/semi-persistent CSI) even if that UCI on PCell would be dropped due to collision with semi-static DL symbols. During the drafting of the CRs for the latest Rel-17 TS 38.213 V17.1.0 specifications, it was suggested not to explicitly mention this restriction since i) conclusions are understood not to have specification impact, and ii) error cases do not necessarily need to be explicitly captured in the specs if there is anyway not a clear procedure on what the UE should do in such cases. 
Regarding these two points, we think that, while the original agreement from RAN1#107-e was correctly categorized as a ‘conclusion’, the removal of the exception in the bullet point should have been an ‘agreement’ instead. This is because with the absence of such restriction in the specifications, it could be understood that PUCCH on SCell with (dropped) UCI on PCell is supported as the UCI on PCell would anyway be dropped if the dynamic PUCCH cell switching is not used. Therefore, the following is proposed: 
Proposal 3.1: For dynamic PUCCH cell switching, adopt the following TP to TS 38.213, Section 9.A preventing to dynamically indicate a PUCCH on sSCell if there is UCI mapped on PCell.

	Reason for change
Clarify that there is no overlapping UCI expected based on the following updated conclusion from RAN1#108-e: 
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.




	
---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. A UE does not expect to be dynamically indicated to transmit HARQ-ACK information in a PUCCH slot on PUCCH-sSCell that would overlap with a PUCCH slot with UCI of the same or different priority index on PCell.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------








In addition, the following input is provided by DOCOMO in R1-2204343:

	In previous meetings, conclusion was made that multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUCCH was not supported. For better clarification, we propose to capture the conclusion by TP.

	Conclusion (@RAN1#106bis-e)
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 (@RAN1#108-e)
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 principle that multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUCCH was not supported, it seems straightforward to not support multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUSCH. For the example in Fig3, it is allowed case if only considering UCI multiplexing on PUCCH limitation, while it is error case if also considering UCI multiplexing on PUSCH limitation.
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Fig 3: UCI on Pcell and HARQ-ACK on dynamically indicated PUCCH cell are multiplexed into a PUSCH

Proposal 3: For dynamic PUCCH cell switching, adopt TP#3.
TP#3:
	<unchanged part omitted>
9.A	PUCCH cell switching
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. If PUCCH-sScell is indicated for PUCCH transmission, UE does not expect a PUCCH slot with UCI on PCell to overlap with the PUCCH slot on the PUCCH-sScell. UE does not expect UCI on Pcell and HARQ-ACK indicated on PUCCH-sScell to be multiplexed into the same PUSCH.
<unchanged part omitted>






2.6 PUCCH_switch#6: SR configuration restrictions for semi-static PUCCH cell switching
The following input is provided by ZTE in R1-2203188: 

	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.







2.7 PUCCH_switch#7: Change to UCI overlapping handling for dynamic PUCCH cell switching
The following input is provided by ZTE in R1-2203188: 
	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.






2.8 PUCCH_switch#8: Type 1 HARQ-ACK CB with semi-static PUCCH cell switching
The following input is provided by ZTE in R1-2203188: 
	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
......







2.9 PUCCH_switch#9: Type 1 HARQ-ACK CB with UL BWP change on PUCCH-sSCell

The following input is provided by NEC in R1-2203680 on UL BWP change for PUCCH-sSCell:
 
	In RAN1 107b-e meeting, following agreements were achieved for Type-1 HARQ-ACK codebook construction for PUCCH cell switching. 
	Agreement
For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell.
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.


When UE is configured with Type-1 HARQ-ACK and PUCCH cell switching, the Type-1 HARQ-ACK codebook construction procedure in PUCCH has been captured in current specification below. 

While when the target cell is PUCCH-sSCell for Type-1 HARQ-ACK codebook transmission, if the active UL BWP of PUCCH-sSCell changes, the HARQ-ACK for PDSCH reception(s) on the DL BWP prior to the UL BWP switching should be not transmitted.  It seems that impact of the active BWP change of PUCCH-sSCell on Type-1 HARQ-ACK codebook construction is not captured in the specification yet. Therefore, we give the following TP to capture impact of the active BWP change of PUCCH-sSCell on Type-1 HARQ-ACK codebook construction.  
[bookmark: OLE_LINK76]Proposal 5: 
· Adopt following text change for clause 9.1.2.1 in TS 38.213.
	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:
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
 [….]
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if [image: ]or subslotLengthForPUCCH is provided for the HARQ-ACK codebook 
Set [image: ] – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 
while  
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell or an active UL BWP change on the PUCCH-sSCell and slot  is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell or an active UL BWP change on the PUCCH-sSCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot ,; 
else 
 [….]








The following input is provided by ASUSTEK in R1-2204191 on UL BWP change for PUCCH-sSCell as well:

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



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


Reason for change: 
1. For UL BWP change on PCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PCell should be counted while pseudo code in current spec does not count.
2. For UL BWP change on PUCCH-sSCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PUCCH-sSCell should not be counted while pseudo code in current spec allows to count it.
Summary of change: 
Text proposal 1 specifies condition that when an occasion is before an active UL BWP change on PUCCH-sSCell, then occasion should not be counted.
Text proposal 2 replaced PCell in current pseudo code by the cell where the UE transmitting PUCCH.
Consequences if not approved: 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PCell will not be transmitted on the PUCCH and unnecessary retransmission will occur. 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PUCCH-sSCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PUCCH-sSCell will be transmitted on the PUCCH and unnecessary occasion for HARQ-ACK will be included in the PUCCH.
Proposal: 	RAN1 adopts either Text proposal 1 or Text proposal 2. 



2.10 PUCCH_switch#10: Overlapping slot clarification for semi-static PUCCH cell switching
The following input is provided by Samsung in R1-2203862: 

	For PUCCH cell switching, TS 38.213 v17.1.0 captures that “the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell”. That is ambiguous in the sense that the UE can consider the first of the overlapping slots and end up not transmitting the PUCCH because that slot happens to be a DL one (or, in general, the PUCCH resource happens to include DL symbols). The agreement from RAN1#107 also has a similar ambiguity. 
 
	Agreement
[bookmark: _Hlk88403103]For PUCCH cell 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), adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.



Based on the RAN1 discussions, the intention was for the UE to select a slot where the UE can actually transmit the PUCCH (and the first such slot is selected in order to minimize latency without introducing additional specification support). It is proposed to clarify the text in 9.A as below.

	[bookmark: _Toc92093832]9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the PCell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots where the UE can transmit the PUCCH for the PUCCH transmission on the PUCCH-sSCell.









2.11 PUCCH_switch#11: Timing for semi-static PUCCH cell switching with SCell activation/deactivation/dormancy 
The following input is provided by CATT in R1-2203434 : 

	For semi-static PUCCH cell switching, the following was agreed. 
	Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.



In TS38.213, a latest time point is defined for SCell activation/deactivation according to the minimum requirement defined in TS 38.133. UE may apply the corresponding actions in TS 38.321 before the latest time point. A clear the time point from when the PUCCH cell switching pattern is applied/not applied is needed; otherwise gNB and UE may have different understandings on PUCCH transmission cell.
Similarly, a clear time point of when UE applies/does not apply the PUCCH cell switching pattern if the SCell state changes between activation/dormancy should be defined. All these timings should be clearly defined in specification to make sure that gNB and UE have same understanding on PUCCH transmission cell.
	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc92093804]4.3	Timing for secondary cell activation / deactivation
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission as defined in [4, TS 38.211].
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.



The time points of when UE applies the PUCCH cell switching pattern for different cases are discussed as below:
1. SCell turns from inactive to active
According to 38.213, with reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command for a secondary cell ending in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133 and no earlier than slot [image: ], except for the actions related to CSI reporting and sCellDeactivationTimer as highlighted in yellow. It is not clear from when UE should apply PUCCH cell switching time-domain pattern.

   
[bookmark: _Ref95469715]Figure 1: SCell activation/deactivation timeline
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]As shown in Figure 1, after UE receives a MAC CE for SCell activation, SCell may be activated between slot n+k and the lastest time according to the requirement in 38.133. For PUCCH cell switching, UE cannot transmit PUCCH on sSCell until SCell is active so that UE cannot apply the PUCCH cell switching time-domain pattern from slot n+m or slot [image: ]. Between slot [image: ] and the latest time defined according to minimum requirement defined in TS 38.133, a clear time point needs to be defined to apply PUCCH cell switching time-domain pattern since otherwise gNB and UE may have different understandings on PUCCH transmission cell. It is proposed that UE applies the PUCCH cell switching time-domain pattern from the first PCell slot when SCell is active, which is determined based on the minimum requirement defined in TS 38.133.
2. SCell turns from active to inactive
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]With reference to slots for PUCCH transmissions, if a UE receives a deactivation command for the SCell, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ], as highlighted in cyan. 
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Since UE is not able to transmit on SCell after slot  in which UE feedback HARQ-ACK for the deactivation MAC CE, UE should stop applying PUCCH cell switching time-domain pattern after slot . However, gNB needs processing time to decode the HARQ-ACK. Hence, it is proposed that UE stops applying PUCCH cell switching time-domain pattern from slot , which is similar as the actions related to CSI reporting on an activated serving cell . 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell, as highlighted in pink. Similarly, since UE cannot transmit on SCell after sCellDeactivationTimer expires, it is proposed that the UE should stop applying the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot  where  is the SCS configuration for PDSCH reception on the secondary cell, as for actions related to CSI reporting on an activated serving cell.
3. SCell turns from active to dormancy
For SCell dormancy, the following is defined in 38.213:
	UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].


It can be seen that UE is not able to transmit on SCell after the DCI indicating SCell dormancy, but processing time is needed for UE to decode the DCI and change PUCCH transmission to PCell/PSCell/PUCCH SCell. It can be defined that the PUCCH cell switching time-domain pattern is invalid from the first PCell slot after slot , where slot n is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission, similar as the case of SCell deactivation due to time expiration.
In addition, in order to ensure that the HARQ-ACK corresponding to DCI indicating SCell dormancy can be received by gNB, UE is not expected to be indicated to transmit the corresponding HARQ-ACK on SCell. As illustrated in Figure 2, gNB sends a DCI indicating SCell dormancy in slot#0 on PCell, then gNB should not indicating corresponding HARQ-ACK in slot#2 since UE cannot transmit on SCell in slot#2,


[bookmark: _Ref95474118]Figure 2: PUCCH cell for transmitting HARQ-ACK corresponding to dormancy indication 
4. SCell turns from dormancy to active
When UE detects a DCI format indicating SCell from dormancy to active, UE is able to transmit on SCell after a time duration specified in [10, TS 38.133]. Hence, UE could apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133]. 
Proposal 1: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].






2.12 PUCCH_switch#12: SR/CSI operation with semi-static PUCCH cell switching
The following input is provided by DOCOMO in R1-2204343: 
	As agreed in RAN1#106-e, semi-static PUCH cell switching is applicable to all UCI types including SR and CSI. As in the latest version of TS 38.213 v17.1.0, SR and CSI operation with PUCCH cell switching pattern is not clear enough. For example, how to understand “Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration.” in section9.A for CSI/SR PUCCH? From our perspective, there may be two different understandings:
Alt-A: If there is a SR/CSI resource in a slot on PCell (or PUCCH-sSCell), while the pattern indicates PUCCH-sScell (or PCell) is the cell for PUCCH transmissions during the slot of the reference SCS configuration, the SR/CSI PUCCH will be switched to be transmitted on the  PUCCH-sScell (or PCell). As an example in Fig 1, CSI report #1 and CSI report #3 configured on cell #1 are switched to be transmitted on cell #2.
[image: 图表

描述已自动生成]
Fig 1: Alt-A for CSI/SR PUCCH cell switching
Alt-B: If there is a SR/CSI resource in a slot on PCell (or PUCCH-sSCell), while the pattern indicates PUCCH-sScell (or PCell) is the cell for PUCCH transmissions during the slot of the reference SCS configuration, the SR/CSI PUCCH will not be transmitted. As an example in Fig 2, CSI report #1 and CSI report #3 configured on cell #1 are not transmitted.
[image: 图表, 瀑布图

描述已自动生成]
Fig 2: Alt-B for CSI/SR PUCCH cell switching

Alt-A requires further clarification how to switch CSI/SR from one cell to the other cell. Unlike HARQ-ACK resource determination, which is based on HARQ-ACK slot, HARQ-ACK payload size and PRI, CSI/SR PUCCH resource is determined based on CSI reporting/SR resource configuration. The cell switching procedure for HARQ-ACK is not applicable for CSI/SR PUCCH. Alt-B is the simplest solution, with the PUCCH cell pattern applied to determine whether CSI PUCCH will be transmitted or not. For example, if the CSI PUCCH cell is aligned with the PUCCH cell indicated by the PUCCH cell pattern for the CSI reporting timing, the CSI PUCCH can be transmitted. Otherwise, the CSI PUCCH will not be transmitted.
Proposal 1: For a CSI/SR PUCCH resource in a slot on a cell different from the indicated PUCCH transmission cell during the slot of the reference SCS configuration, CSI/SR would not be transmitted. TP#1 is adopted.
TP#1:
	<unchanged part omitted>
[bookmark: _Toc99993808]9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. For a CSI/SR PUCCH resource in a slot on a cell different from the indicated PUCCH transmission cell during the slot of the reference SCS configuration, the CSI/SR PUCCH would not be transmitted. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>













2.13 PUCCH_switch#13: Semi-static PUCCH cell switching per PHY priority
The following input is provided by QC in R1-2204982: 
	In some scenarios, it is justified to configure semi-static PUCCH carrier switching only for a given physical layer priority; e.g. in case of heavily loaded PUCCH carriers, only the HP PUCCH can be switched to a new PUCCH carrier.
Proposal 10: Support semi-static PUCCH carrier switching per PHY priority.






2.14 PUCCH_switch#14: Semi-static PUCCH carrier switching per traffic type
The following input is provided by QC in R1-2204982: 

	In some scenarios, it is justified to configure semi-static PUCCH carrier switching only for a given type of traffic; e.g. in case of DL packet expiration, then, only these HARQ bits corresponding to DL traffic about to expire can be switched to a new PUCCH carrier with this feature. The UE cannot know which DL packets are about to expire in most cases. However, in certain IIOT SPS configurations, e.g. motion control, it is known on both sides that arrival of new SPS PDSCH implies that the previous SPS PDSCH has expired. In this specific case, the UE can determine if the HARQ bits in its buffers correspond to DL traffic, about to expire. One good indication in the case of SPS configuration, is HARQ bits about to be transmitted are N slots far from the next SPS occurrence. In this case, the UE can determine that these bits have to be transmitted and only for these bits semi-static PUCCH carrier switching is activated.
Proposal 11: Support semi-static PUCCH carrier switching for SPS HARQ corresponding to SPS occasion about to expire, i.e. N slots prior to the arrival of the new SPS occurrence.






2.15 PUCCH_switch#15:  PDSCH processing time for PUCCH carrier switching
The following input is provided by Ericsson in R1-2203397: 

	In this section, the impact of PUCCH carrier switching to PDCCH processing time is discussed. As a reference, the PDSCH processing time is specified in TS 38.214 section 5.3, as shown below. 

	TS 38.214 V17.1.0
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc100147408]5.3	UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 



[bookmark: _Hlk101687479]In summary, the PDSCH processing time is given by , and denotes the minimum gap between the end of the reception of the last symbol of the PDSCH and the beginning of corresponding PUSCH/PUCCH with HARQ-ACK, using µ = min(µPDCCH, µPDSCH, µUL), which is also used to derive N1.
· µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, 
· µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and 
· µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted.

For Rel-15 and Rel-16, the cell for PUCCH carrying HARQ-ACK is fixed, i.e., the primary cell of the PUCCH group (i.e., PCell for primary PUCCH group, PUCCH-SCell for secondary PUCCH group). Value µUL does not change once the primary cell of the PUCCH group is RRC configured. Thus, µUL does not vary between adjacent PDSCHs; PDSCH processing time  does not vary. This ensures that PDSCH processing pipeline can process a series of PDSCH sequentially without stalling.
In contrast, when PUCCH carrier switching is introduced in Rel-17, then µUL vary according to PUCCH carrier that the HARQ-ACK is expected to be transmitted on, when PCell and PUCCH-sSCell have different subcarrier spacing. This causes µUL to vary from one PDSCH to another PDSCH, leading to the PDSCH processing time  to vary. This can cause PDSCH processing pipeline issue in the UE. 
This is illustrated with an example below. In Table 1 calculation below, UE processing latency capability 1 is assumed, together with dmrs-AdditionalPosition ≠ 'pos0' (i.e., using front-loaded DMRS and additional DMRS). These gives N1 value of: N1=13 for 15kHz (assume DMRS position l1≠12), N1=13 for 30kHz. It is also assumed that d1,1=0, and d2 = 0, =0. With these assumptions, Tproc,1 can be calculated by: , where Tc is the basic time unit of NR.
Table 1.  for various PDSCH scheduling cases, where the primary cell (‘p’) uses SCS=30 KHz (i.e., µ=1), and PUCCH-sSCell (‘s’) uses SCS=15 KHz (i.e., µ=0).
	
	 Cell for PDCCH (µPDCCH)
	Cell for PDSCH (µPDSCH)
	Cell for PUCCH (µUL)
	 µ=min(µPDCCH, µPDSCH, µUL) 
	Tproc,1 (ms)


	PCell for HARQ-ACK
	p (µPDCCH=1)
	p (µPDSCH=1)
	p 
(µUL=1)
	1
	T11=0.464

	PUCCH-sSCell for HARQ-ACK
	p (µPDCCH=1)
	p (µPDSCH=1)
	s 
(µUL=0)
	0
	T12=0.928



This example is also illustrated in Figure 1, where HARQ-ACK for PDSCH1 is transmitted on PUCCH-sSCell of 15 kHz, while HARQ-ACK for PDSCH2 is transmitted on PCell of 30 kHz. Since PDSCH1 takes twice as long (0.928 ms) to process than PDSCH2 (0.464 ms), it may be difficult for UE implementation to maintain sequential processing with a single PDSCH processing chain. 
[image: ]
[bookmark: _Ref101622455]Figure 1. PDSCH processing pipeline issue caused by PUCCH carrier switching, where PDSCH1 uses a slower processing time T12, PDSCH2 uses a faster processing time T11.

This issue exists for dynamic PUCCH carrier switching since there is no restriction of PCell slot/sub-slot vs target PUCCH slot / sub-slot. 
For semi-static PUCCH carrier switching, the restriction exists according to the agreement below. However, the issue still exists if sub-slot is configured. For example, Figure 1 applies to semi-static PUCCH carrier switching if PUCCH-sScell is configured with sub-slot for PUCCH carrying HARQ-ACK.
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., 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.

Thus there is a need to resolve the PDSCH processing pipeline issue when PUCCH carrier switching is enabled.
One way to resolve the UE pipleline issue is to impose scheduling restriction on back-to-back scheduling, similar to the restriction for the case of 30 kHz SCS with >136 PRB when UE processing capability 2 is configured. That is, the UE may skip decoding a number of PDSCHs with last symbol within X symbols before the start of a PDSCH that is scheduled to follow faster processing time (e.g., T11 in Figure 1), if any of those earlier PDSCHs are scheduled to follow slower processing time (e.g., T12 in Figure 1). This scheduling restriction can be applied when the difference between the faster and slower processing time is larger than a threshold tthreshold (e.g. 0.25ms) or based on numerology differences. Value X can be determined according to the difference as well. This approach however can be cumbersome in terms of specification impact and gNB/UE implementation since many SCS combinations need to be addressed, and proper tthreshold (ms) and X (symbols) including reference SCS need to be selected for each.
Alternatively, parameter µUL can be updated such that  calculation results in the same value regardless of which carrier HARQ-ACK is transmitted on. A simple way to resolve the problem is to define 
µUL = min (µUL,PCell, µUL, PUCCH-sScell),
where µUL,PCell is the subcarrier spacing of PCell, µUL, PUCCH-sScell is the subcarrier spacing of PUCCH-sSCell. 


Proposal 1 [bookmark: _Toc101775693][bookmark: _Toc101772931]For PDSCH processing time calculation, µUL is updated so that  does not vary significantly due to PUCCH carrier switching.
Proposal 2 [bookmark: _Toc101775694][bookmark: _Toc101772932]Adopt the text proposal to TS 38.214 to use µUL = min (µUL,PCell, µUL, PUCCH-sScell) when PUCCH carrier switching is configured.

Accordingly, the text proposal is provided below. 

	

	
	

	Reason for change:
	When a UE is provided with a PUCCH-sSCell by pucch-sSCell to enable PUCCH cell switching PUCCH, then µUL vary according to PUCCH carrier that the HARQ-ACK is expected to be transmitted on, when PCell and PUCCH-sSCell have different subcarrier spacing. This causes µUL to vary from one PDSCH to another PDSCH, leading to the PDSCH processing time  to vary. This can cause PDSCH processing pipeline issue in the UE. 


	
	

	Summary of change:
	For PDSCH processing time calculation, µUL is updated so that  does not vary significantly due to PUCCH carrier switching by using µUL = min (µUL,PCell, µUL, PUCCH-sScell) when PUCCH carrier switching is configured.

	
	

	Consequences if not approved:
	When PUCCH cell switching is enabled for cells with different subcarrier spacing for PUCCH transmission by a UE, the UE may expereice PDSCH processing pipeline issues due to variations in PDSCH processing tmeline caused by different subcarrier spacing on both cells.

	
	


==================== Start of Text Proposal for Clause 5.3 in TS 38.214 V17.1.0 =====================
5.3	UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel for HARQ-ACK transmission with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. When a UE is provided a PUCCH-sSCell by pucch-sSCell, µUL = min(µUL,PCell, µUL, PUCCH-sScell), where µUL,PCell is the subcarrier spacing of PCell, µUL, PUCCH-sScell is the subcarrier spacing of PUCCH-sSCell; otherwise µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted.
	
	


==================== End of Text Proposal for Clause 5.3 in TS 38.214 V17.1.0 =====================






3. SPS HARQ-ACK deferral 
In this section, remaining issues on SPS HARQ-ACK deferral based on companies inputs are summarized. 
3.1. SPSdef#1: Timeline for Dropping Deferred SPS HARQ

The following input is provided by Huawei/HiSi in R1-2203072: 
	One remaining issue for SPS HARQ-ACK deferral is the timeline behavior on updating the HARQ-ACK information/payload bits when SPS HARQ-ACK deferral collides a new expected HARQ-ACK transmission corresponding to the same HARQ ID. The following proposal was raised in previous meeting but no agreements were achieved.
	Mod Proposal 2.2.2: For SPS HARQ-ACK deferral, further clarify the timeline behavior on top of the earlier RAN1#105-e agreement with the following additions in green:
	Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped at the PUCCH/PUSCH that would carry the HARQ-ACK associated with the PDSCH expected to be received.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID





To achieve the same assumption of CB size between gNB and UE side, the exact time point for the UE to drop the original HARQ-ACK bit should be specified. An example is shown in Figure 1, where the UE generates the SPS HARQ-ACK for SPS PDSCH#1 at PUCCH#1, and defers it due to collision with DL. A new PDSCH#2 is then scheduled with the same HARQ ID as PDSCH#1, and its HARQ-ACK is supposed to be transmitted at PUCCH#2. The UE will 1) update the HARQ-ACK buffer according to the new PDSCH#2, and 2) drop the SPS HARQ-ACK bits for the collided PDSCH#1, but when it shall drop the SPS HARQ-ACK bit need to be discussed.
 [image: ]
[bookmark: _Ref95490717]Figure 1 – Illustration of timeline on updating the HARQ-ACK information and payload
From gNB’s perspective, it does not care when the UE updates the HARQ ID buffer, since anyway it will ignore the HARQ-ACK for PDSCH#1 after transmitting PDSCH#2 and expect to read the accurate/updated HARQ-ACK information for PDSCH#2 as late as PUCCH#2. However, it has to be aware of the time point when the UE drops the SPS HARQ-ACK bits for PDSCH#1, since ambiguity of the total payload would occur between gNB and UE otherwise. E.g., if the gNB schedules another DG PUCCH (payload = X bis) before PUCCH#2, it does not know if the 1 bit SPS HARQ-ACK payload has been dropped or not, so it is faced with two hypotheses: X bits (UE decoded PDSCH#2) or X+1 bits (UE has not decoded PDSCH#2). Blind decoding of such two different payload sizes is not desired.
From UE’s perspective, it is not desired to introduce addition HARQ-ACK buffer, so it will update the HARQ buffer by replacing the HARQ-ACK for PDSCH#1 with HARQ-ACK for PDSCH#2. It should be noted that the spec does not specify the time point on when the UE finishes the decoding of PDSCH#2 and generates the corresponding HARQ-ACK in the HARQ buffer, and when the UE updates the HARQ buffer for that HARQ ID is implementation. However, as the UE will anyhow transmit the HARQ-ACK for PDSCH#2 at PUCCH#2 as per the scheduling, it can be guaranteed that the UE has definitely finished the HARQ buffer updating at PUCCH#2.
Based on the discussions during last meetings, there are three candidate options for this issue:
· Option 1: The deferred SPS HARQ bit(s) are dropped at the PUCCH/PUSCH (i.e., PUCCH#2 in Figure 1) that would carry the HARQ-ACK associated with the PDSCH expected to be received (i.e., PDSCH#2 in Figure 1).
· Option 2: The deferred SPS HARQ bit(s) are dropped (up to UE implementation) when the PDSCH of the same HARQ process ID is received.
· Option 3: The deferred SPS HARQ bit(s) are dropped from a PUCCH or PUSCH in the target /earliest second slot if the PUCCH or PUSCH satisfies the Rel-15 multiplexing timeline for the PDSCH.
For Option 2, the problem is that gNB does not know when the UE will drop the SPS HARQ-ACK bits if PDSCH#2 is DG PDSCH, since the decoding time of the PDSCH is subject to UE implementation as previously mentioned. Thus the payload ambiguity issue exists.
For Option 3, it imposes a new processing order of HARQ-ACK generation on UE. It should be noted that the Rel-15 timeline is specified for the gNB to perform the scheduling to warrant there is enough time for UE to generate HARQ-ACK, but the UE does not necessarily need to start processing as soon as receiving the PDSCH. E.g., the UE can perform the PDSCH decoding and HARQ-ACK generation based on a time budget reserved before PUCCH#2, instead of starting the PDSCH decoding and HARQ-ACK generation immediately after the scheduled PDSCH#2. Therefore, the UE may not have generated the new HARQ-ACK at Rel-15 timeline after PDSCH#2 following the legacy implementation order.
Therefore, Option 1 can be considered as a reasonable solution for both UE and gNB. The time point for the UE to drop the original HARQ-ACK bit can be PUCCH#2, at which time it has definitely finished generating the new HARQ-ACK as analyzed. Before that time, the UE will not drop that payload bit to avoid CB size misalignment with gNB, but can update its information up to implementation, as gNB only reads the updated HARQ information at PUCCH#2.
Based on above discussion, following proposal is provided:
Proposal 1: For SPS HARQ-ACK deferral, further clarify the timeline behavior on top of the earlier RAN1#106-e agreement with the following additions in green:
	Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped at the PUCCH/PUSCH that would carry the HARQ-ACK associated with the PDSCH expected to be received.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID
· Note: when the UE updates the HARQ buffer of that HARQ Process ID is implementation








The following input is provided by QC in R1-2204982: 

	At #108bis-e meeting, the issue of the UE timeline for the replacement of deferred SPS HARQ bit(s) with new HARQ bit(s) within a given HARQ Process is mentioned [2].  The example of Figure 1 was presented and the ambiguity on what is finally transmitted by the UE was described. At a given slot PUCCH 1 that carries SPS HARQ feedback for SPS PDSCH 1 collides with DL. SPS is configured with SPS HARQ deferral and therefore SPS HARQ having collided with DL is deferred to the “1st available PUCCH resource”. While UE tries to find the “1st available PUCCH resource” for the deferred SPS HARQ bit(s), the UE receives a new DCI for DG PDSCH 2. The HARQ feedback for this PDSCH 2 is scheduled in the same HARQ process ID, in which the deferred SPS HARQ bits are stored. According to the #106-e agreement:
	Agreement
· For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
· (working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped. 
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID



the UE drops the deferred SPS HARQ bit(s) stored in this given HARQ Process upon reception of PDSCH 2 and upon decoding of the corresponding DCI that points to the same HARQ Process ID in which deferred SPS HARQ bit(s) are stored, then, the UE starts the procedure of dropping the deferred SPS HARQ bit(s) and replacing them with the new HARQ bit(s). The UE timeline for the replacement of the deferred SPS HARQ with the new HARQ bit(s) is Tproc,x in Figure 1. During this time period, the UE receives another DCI for a PDSCH 3 and for its associated HARQ CB. The new HARQ CB that corresponds to PDSCH 3 is multiplexed with the HARQ CB that corresponds to PDSCH 2. The UE timeline for multiplexing these two HARQ CBs is Tproc,y in Figure 1. At the beginning of this procedure of HARQ CBs multiplexing, two cases exist:
· The UE has managed to replace the deferred SPS HARQ with the new HARQ bit(s) that correspond to PDSCH 2
· The has not managed to replace the deferred SPS HARQ with the new HARQ bit(s) that correspond to PDSCH 2.

In the first case, the UE multiplexes the HARQ CB for PDSCH 3 with the HARQ CB that corresponds to PDSCH 2. In the second case, the UE multiplexes the HARQ CB for PDSCH 3 with the deferred SPS HARQ CB. This creates an ambiguity at the network, in which two different total HARQ CBs might be received. This ambiguity is solved if the network is aware of the exact UE timeline for dropping the deferred SPS HARQ bit(s) and replacing it with new HARQ bit(s). The wisest option is to consider the same time as the one used by the UE to multiplex HARQ with PUSCH, which is the most demanding case in terms of UE processing timeline. Therefore, the proposal below:


[bookmark: _Ref86936507]Figure 1: UE behavior for replacement of deferred SPS HARQ bits with new HARQ bits in a given HARQ Process ID; eventual ambiguity at the network arising from the fact that the network does not know the exact timeline for replacing the deferred SPS HARQ bit(s) with new HARQ bit(s).
Proposal 1: For SPS HARQ-ACK deferral, further clarify the timeline behaviour on top of the earlier RAN1#105-e agreement with the following additions in green:
Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped according to the Rel. 15 UE timeline for PUSCH preparation, i.e. after Tproc,2.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID





3.2. SPSdef#2: Payload optimization for SPS HARQ Deferral and Triggered HARQ CB Retransmission 
The following input is provided by QC in R1-2204982: 

	In  #107bis-e meeting, the following was agreed:
	Agreement
Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission can trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or earliest ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
If the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or earliest second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB and initial, new HARQ-ACK (if any) following the operation of SPS HARQ-ACK deferral procedure.



According to this agreement, SPS HARQ that collides with DL in the “initial slot” can be retransmitted via triggered HARQ CB retransmission. In this case, it might happen that the slot in which the HARQ CB is retransmitted is the same as the “target slot”. This case is illustrated in Figure 2. In slot #N, SPS HARQ collides with DL. SPS HARQ deferral is configured and therefore UE tries to defer the collided SPS HARQ to the “1st available PUCCH resource”. A slot later, the network requests the retransmission of the SPS HARQ CB having collided with DL – via HARQ_reTx_Offset – and the SPS HARQ CB retransmission is scheduled for the slot #N + 3. This same slot happens to be the “target slot”, or “1st available PUCCH slot” for the SPS HARQ deferral. In this case, the UE transmits the collided SPS HARQ CB once, in the form of triggered HARQ CB retransmission and the deferral procedure stops. This behavior is in alignment with the UE behavior in the case of joint configuration of SPS HARQ deferral and Rel. 17 Type 3 HARQ CB. Therefore, the following proposal:
Proposal 2: In case of joint configuration of SPS HARQ deferral and triggered HARQ CB retransmission; retransmitted HARQ CB and deferred SPS HARQ CB transmitted in the same slot and some HARQ Processes are contained in both i) deferred SPS HARQ CB and ii) retransmitted HARQ CB, the overlapping HARQ Processes from the deferred SPS HARQ CB are dropped.


[bookmark: _Ref101546255]Figure 2: Joint configuration of SPS HARQ Deferral and Triggered HARQ CB retransmission. Slot in which SPS HARQ CB is retransmitted coincides with “target slot” for SPS HARQ Deferral.





4. Retransmission of cancelled HARQ 
In this section, remaining issues on retransmission of cancelled HARQ based on companies inputs are summarized. 

4.1. eType3#1: Handling of collision of two Enh. Type 3 CBs of different PHY priorities 
The following input is provided by Huawei/HiSi in R1-2203072:

	In the RAN1#108-e meeting [2], the agreements in below have been achieved. The restriction on the Type 1 / Type 2 HARQ-ACK CB mapping rule in collision with Type 3 CB / enhanced Type 3 CB is applicable only for the same PHY priority, while the Type 1/2 CB and Type 3 CB/enhanced Type 3 CB from different priorities will follow the Rel-17 intra-UE multiplexing rule in Step 2. However, the agreement does not take the case of the collision of two Type 3 CBs/enhanced Type 3 CBs from different priorities into account. In the following, we discuss the remaining issue on joint operation of Type 3/enhanced Type 3 CB with intra-UE multiplexing.
	Enhanced type 3 HARQ-ACK codebook:
Agreement: The Rel-16 PHY prioritization operation and Rel-16 Type 3 with PHY priority operation & Rel-17 enhanced Type 3 HARQ-ACK CB with PHY priority operation is further clarified as: 
· For Rel-17 enhanced Type 3 HARQ-ACK CB operation, the restriction on the Type 1 / Type 2 HARQ-ACK CB mapping from the earlier agreement below is only applicable to the same PHY priority of the Type 1 / Type 2 CB as the PUCCH for the enhanced Type 3 CB re-transmission. A LP PUCCH (or PUSCH) carrying the R17 enh. Type 3 CB is dropped according to the Rel-16 PHY prioritization procedures in case of an overlapping HP channel.
	Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 


· For Rel-16 Type HARQ-ACK 3 HARQ-ACK CB operation, the UE creates the Rel-16 Type 3 HARQ-ACK CB for transmission on a PUCCH of the indicated priority. A LP PUCCH (or PUSCH) carrying the R16 Type 3 HARQ-ACK CB is dropped according to the Rel-16 PHY prioritization procedures in case of an overlapping HP channel.
Agreement: Support joint operation of R17 Intra-UE multiplexing and enhanced Type 3 HARQ-ACK CB in Rel-17, based on the following operational details of Alt. 1: 
· The UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB with the same priority index (i.e. in step 1) as the enhanced Type 3 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB. The UE performs Rel-17 Intra-UE multiplexing in step 2 as defined.
· For Rel-16 Type 3 CB, the UE creates the Rel-16 Type 3 CB with a PUCCH based on the indicated priority in step 1, and performs step 2 of the Rel-17 Intra-UE multiplexing of potential HARQ-ACK of different priority afterwards.


For this collision case, one possible option is to adopt the same behavior as Type 1/2 CB for Type 3/enhanced Type 3 CB. That is, if any of HP Type 3/enhanced Type 3 CB overlaps with any of LP Type 3/enhanced Type 3 CB after Step 1, UE performs Rel-17 intra-UE multiplexing in Step 2 as defined. Alternatively, considering that if HP HARQ-ACK CB is subject to Type 3 CB, it has already included all the LP HARQ-ACK information. So the LP HARQ-ACK can be dropped in this condition without any performance loss.
Proposal 2: For the joint operation between Type 3 CB/enhanced Type 3 CB with intra-UE multiplexing, if a HP HARQ-ACK CB and a LP HARQ-ACK CB would be multiplexed into the same PUCCH/PUSCH according to the procedure of Step 2.1/2.2, and each of the HARQ-ACK CBs are subject to either Type 3 CB or enhanced Type 3 CB, adopt one of the options
· Option1: UE transmits HP HARQ-ACK and drops LP HARQ-ACK in Step 2, if the HP HARQ-ACK is subject to Type 3 CB and the LP HARQ-ACK is subject to Type 3 CB/enhanced Type 3 CB. UE performs Rel-17 intra-UE multiplexing in Step 2 as defined, if the HP HARQ-ACK is subject to enhanced Type 3 CB and the LP HARQ-ACK is subject to Type 3 CB/enhanced Type 3 CB.
· Option2: UE performs Rel-17 intra-UE multiplexing in Step 2 as defined, regardless of the Type 3 CB/enhanced Type 3 CB of HP.



 


4.2. eType3#2: Enh. Type 3 CB construction with per cell and per HARQ process configuration
The following input is provided by vivo in R1-2203513: 

	In [2], codebook determination for enhanced Type-3 codebook mainly reuses that for Rel-16 Type-3 codebook, except for some special handling, which is referenced as below for convenience.
-------------------------------------------------------Start of text in [2]-----------------------------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
……
 
end while
 
 
end while
……
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
……
-------------------------------------------------------End of text in [2]-----------------------------------------------------------
Based on the following agreement achieved during RAN1#107-e meeting, it can be understood that serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in an enhanced Type-3 codebook, may not be consecutive. But according to the corresponding text in [2], which is listed above for convenience, the configuration of an enhanced Type-3 codebook only provides a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell , and the indexes of the indicated serving cells, as well as the numbers of the indicated HARQ processes for each indicated serving cell, are regarded as consecutive, based on the text highlighted in yellow background. In other words, there is a mismatch between the agreement(s) and corresponding description in [2].
Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
pdsch-HARQ-ACK-enhType3perCC
Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
(1..maxNrofServingCells) of Integer (0,1)
1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
pdsch-HARQ-ACK-enhType3perHARQ
Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
(1..maxNrofServingCells) of Bit String (Size (16))



To resolve the above issue, the following TP can be considered, with the modified text in red.
-------------------------------------------------------Start text proposal-----------------------------------------------------------
Reason for change: Serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in an enhanced Type-3 codebook, may not be consecutive. But based on the description for pseudo code of (enhanced) Type-3 codebook in TS38.213v17.1.0, the configuration of an enhanced Type-3 codebook only provides a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell , and the indexes of the indicated serving cells, as well as the numbers of the indicated HARQ processes for each indicated serving cell, are regarded as consecutive.
Summary of change: Determine an enhanced Type-3 codebook based serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in the enhanced Type-3 codebook, where the serving cell indexes and/or HARQ process numbers may not be consecutive.
Consequences if not approved: There is a mismatch between the specification and agreement. 

9.1.4	Type-3 HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,  a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that for serving cell  at least one configured HARQ process is involved in the Type-3 HARQ-ACK codebook determination
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination
……
end if
 
end while
end if
 
 
end while
……
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format.  The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format".
……
--------------------------------------------------------End text proposal----------------------------------------------------------
Proposal 1: Consider the text proposal for enhanced Type-3 codebook determination in TS38.213.




The following input is provided by Samsung in R1-2203862: 
	In [2], it was identified that the current pseudo-code for the Rel-17 Type-3 HARQ-ACK codebook generation runs sequentially over cells indexes and over numbers of HARQ processes while the cell indexes or the numbers of HARQ processes that are applicable are provided by RRC (and indicated by the DCI format) and may not be sequential. That is a trivial issue to solve by having the pseudo-code run sequentially over the set of cells indexes, or over the set of HARQ processes, that is provided by RRC (and indicated by the DCI format). The required change is to replace “number” by “size of a set” and have the pseudo-code run over elements of the set.  

	[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc92093842]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number size of a set of indicated serving cells  and a numbersize of a set of indicated numbers of HARQ processes  for each indicated serving cell  and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number size of the set of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index in the set of serving cells
Set  – HARQ process number index in the set of numbers of HARQ processes
Set  – TB index
Set  – CBG index
Set 
while  
…







The following input is provided by LG in R1-2204616: 
	In the previous meeting, an issue on spec description for HARQ-ACK codebook determination was raised in [2]. The issue is that the two different ways to configure one enh. Type 3 CB (using either pdsch-HARQ-ACK-enhType3perCC or pdsch-HARQ-ACK-enhType3perHARQ) are currently not captured in the specifications. 
The reason of the problem is that discrete cell and HARQ process sets are not considered in pseudo code. In order to solve this problem, we propose following text proposal. In the text proposal, we re-define set c and set h according to the indicated enhanced type-3 sub-codebook, and change declaration position of set h so that set h can be re-defined for each serving cell. 
Proposal #4: The following TP to 38.213 is endorsed for the editor’s CR:
	[bookmark: _Toc99993818]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index : lower indexes correspond to lower RRC indexes of corresponding cell in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
Set  – HARQ process number 
Set  – TB index
Set  – CBG index
Set 
while 
Set  – HARQ process number : lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell  in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List

--------------------------------------------------------End text proposal----------------------------------------------------------







4.3. eType3#3: DCI field correction for Enh. Type 3CB
The following input is provided by LG in R1-2204616: 
	In addition to this, the name of DCI field determining type-3 sub codebook hasn’t been aligned between 38.213 and 38.212. To align those, we also provide text proposal to rename “Type3-subcodebook-index” to “Enhanced Type 3 codebook indicator”
Proposal #5: The following TP to 38.213 is endorsed for the editor’s CR:

	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is zero.
*** Unchanged text is omitted ***

the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
--------------------------------------------------------End text proposal----------------------------------------------------------







4.4. eType3#4: Additional RRC configuration option for Enh. Type3 CB
The following input is provided by QC in R1-2204982: 

	In  #107-e meeting, the following was agreed:
	Agreement 
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)


       2. a subset of configured HARQ processes per CC, , i.e., i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process
 and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))






According to this agreement, each Rel. 17 Type 3 HARQ CB is represented as a bitmap at RRC level. This is a reasonable representation of the Rel. 17 Type 3 HARQ CB as this Rel. 17 Type 3 HARQ CB is specified according to the above agreement. The problem with this RRC representation of Rel. 17 Type 3 HARQ CB can be the overhead.
As an example, consider a UE with 4 CCs and 16 HARQ Processes per CC, hence in all there are 64 HARQ Processes. In case the network wants to provide full flexibility in terms of Rel. 17 Type 3 HARQ CB construction, then, for each Rel. 17 Type 3 HARQ CB, there is a need for a bitmap equal to 64 bits. If the UE supports 8 Rel. 17 Type 3 HARQ CBs, then, there is a need of 512 bits.
Considering the high overhead of this RRC representation, it is questionable what type of flexibility is provided by configuring up to 8 different bitmaps with HARQ process IDs for the up to 8 Rel. 17 Type 3 HARQ CBs. An additional factor to be considered is that these (up to 8) Rel. 17 Type 3 HARQ CBs are configured in advance at RRC layer and by ignoring the dynamic channel changes. Therefore, the task of somehow predicting which HARQ Processes might need to be retransmitted via this Rel. 17 Type 3 HARQ CB and hence might form this becomes unrealistically challenging.
Moreover, despite the above agreement there has never been a discussion in RAN 1 or RAN 2 on how this subset of HARQ Processes of a subset of active CCs can be represented in RRC; hence, how the above agreement can be translated into an RRC configuration. Although the bitmap is one reasonable way of representing the requested Rel. 17 Type 3 HARQ CB, this option has one significant drawback, as mentioned above. It results in high RRC signaling overhead/payload. Even though the RRC signaling overhead is not a major concern, the RRC message reliability is; i.e. it is different to send a dozen of RRC bits to UE experiencing cancelled HARQ than sending a hundred or more of RRC bits.
Other ways of representing a Rel. 17 Type 3 HARQ CB without the drawback of RRC overhead can be imagined. In case the network wants to offer some flexibility by allowing different HARQ Process IDs within a given CC, then, there is a need to indicate both:
· CC ID
· bitmap per CC

In this case, in the example under discussion here, there is a need for 18 bits per Rel. 17 Type 3 HARQ CB. In case of 8 configured Rel. 17 Type 3 HARQ CB, there is a need for 144 bits.
An alternative option would be that the HARQ Process IDs within a given Rel. 17 Type 3 HARQ CB are consecutive. In this case the following RRC fields are needed in order to determine a given Rel. 17 Type 3 HARQ CB
· CC ID
· Starting HARQ Process ID #
· Size

Hence in the same example under discussion here, 10 bits per Rel. 17 Type 3 HARQ CB are needed. In case of 8 configured Rel. 17 Type 3 HARQ CB, there is a need for 80 bits. 
In an even more conservative approach, the whole space of HARQ Processes is equally divided into the number of configured Rel. 17 Type 3 HARQ CBs. Hence, in the example here, if there are 8 Rel. 17 Type 3 HARQ CB configured, each Rel. 17 Type 3 HARQ CB is consisted of 8 consecutive HARQ Process IDs. In this case only a single bit entry in RRC is sufficient. 


Figure 3: Examples of alternative RRC representations of Release 17 Type 3 HARQ CB.
Without a single example how, this flexibility provided by the HARQ Process ID bitmap is used and not being able to make one, the proposal is to investigate additional ways of representing an Rel. 17 Type 3 HARQ CB in RRC.
Proposal 3: In addition to the existing RRC configuration of a Rel. 17 Type 3 HARQ CB as a bitmap of the selected HARQ Processes per CC, adopt new RRC configurations of a Rel. 17 Type 3 HARQ CB considering that consecutive HARQ Processes are included in a Rel. 17 Type 3 HARQ CB.





4.5. eType3#5: Content Change of Release 17 Type 3 HARQ CB during PUCCH Repetitions
The following input is provided by QC in R1-2204982: 
	In #108-e meeting, the following was agreed:
	Agreement 
Joint operation between PUCCH repetition and Rel-17 enhanced Type 3 HARQ-ACK CB triggering is supported in Rel-17.



According to this agreement, a given Rel. 17 Type 3 HARQ CB might be transmitted 2, 4 or 8 times. Considering that Rel. 17 Type 3 HARQ CB can contain several HARQ Processes, or even all, then, there are chances that the content of one or more HARQ Processes in the Rel. 17 Type 3 HARQ CB is changing during repetitions. In this case, repetitions are valuable only if the exact same copy is repeated across all repetitions. One option would be to ignore the new HARQ bits; this option results in unnecessary retransmissions. The other option is that the UE stores the new HARQ bits in a new structure till the end of PUCCH repetitions. This increases the UE complexity. The simplest option is that the UE simply stops PUCCH repetitions at this instant. Hence, why the following proposal:
Proposal 4: The UE is not expecting the content of a HARQ Process ID contained in Rel. 17 Type 3 HARQ CB to change during PUCCH repetitions of a Rel. 17 Type 3 HARQ CB.





4.6. eType3#6: Optimization of total HARQ payload size for (enh.) Type 3 CB and Type1/2 CB for Rel-17 Intra-UE multiplexing
The following input is provided by QC in R1-2204982: 
	In #108-e meeting, the following was agreed:
	Agreement 
Support joint operation of R17 Intra-UE multiplexing and enhanced Type 3 HARQ-ACK CB in Rel-17, based on the following operational details of Alt. 1: 
· The UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB with the same priority index (i.e. in step 1) as the enhanced Type 3 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB. The UE performs Rel-17 Intra-UE multiplexing in step 2 as defined.  
· For Rel-16 Type 3 CB, the UE creates the Rel-16 Type 3 CB with a PUCCH based on the indicated priority in step 1, and performs step 2 of the Rel-17 Intra-UE multiplexing of potential HARQ-ACK of different priority afterwards. 




According to this agreement, a given Rel. 17 Type 3 HARQ CB of any priority can be multiplexed onto the same PUCCH with a Type 1 or Type 2 HARQ CB of another L1 priority. Consider the large amounts of HARQ Processes contained in a Rel. 17 Type 3 HARQ CB and the eventual multiplexing with another HARQ CB, duplicate HARQ Processes might be observed. In this case, the most meaningful solution is that the UE removes the duplicate HARQ processes from the Type 1 or Type 2 HARQ CB. Release 17 Type 3 HARQ CB is transmitted as it is requested by the gNB. In this case the Type 1 or Type 2 HARQ CB is generated first in the UE and then the Release 17 Type 3 HARQ CB. Upon detection of a duplicate HARQ Process in the Rel. 17 Type 3 HARQ CB, the duplicate HARQ Process is removed from the Type 1 or Type 2 HARQ CB. Therefore, the following proposal:
Proposal 5: In case of Rel. 17 Intra UE multiplexing of Rel. 17 Type 3 HARQ and Type 1 or Type 2 HARQ CB of different L1 Priorities and certain HARQ Process IDs are included in both Rel. 17 Type 3 HARQ CB and Type 1 or Type 2 HARQ CBs, then, these HARQ Processes are transmitted only via Rel. 17 Type 3 HARQ CB.



Figure 4: Duplicated HARQ Processes in multiplexed Rel. 17 Type 3 HARQ CB and Type 1 or Type 2 HARQ CB of different L1 priority.






4.7. HARQretx#1: One-shot HARQ-ACK retransmission and multi-DCI based multi-TRP
The following input is provided by DOCOMO in R1-2204343:
 
	For one-shot triggered HARQ-ACK retransmission, the HARQ-ACK CB to be retransmitted is determined based on the indicated HARQ_retx_offset. In RAN1#108-e, some companies proposed that further clarification is needed for multi-DCI based multi-TRP case. In multi-DCI based multi-TRP case, there are two HARQ-ACK feedback modes, i.e. separate HARQ-ACK feedback and joint feedback. 
· If ackNackFeedbackMode = separate, there can be HARQ-ACK CB PUCCHs for two TRPs in the same slot. It needs further clarification whether only one PUCCH is retransmitted or PUCCH transmissions for both TRPs are retransmitted. To simplify UE behavior, we think it is more reasonable to retransmit the HARQ-ACK CB for the TRP corresponding to the CORESETPoolIndex of the one-shot triggering DCI. 
· If ackNackFeedbackMode = joint, only one HARQ-ACK CB including HARQ-ACK information for both TRPs in one slot. Therefore, it is straightforward that HARQ-ACK information for both TPRs in the HARQ-ACK CB in the indicated slot will be retransmitted.
Proposal 5: For multi-DCI based multi-TRP case,
· If ackNackFeedbackMode = joint, HARQ-ACK information for both TPRs in the HARQ-ACK CB in the indicated slot will be retransmitted.
· If ackNackFeedbackMode = separate, HARQ-ACK CB for the TRP corresponding to the CORESETPoolIndex of the one-shot triggering DCI.
· TP#5 is adopted.
TP#5:
	<unchanged part omitted>
[bookmark: _Toc99993819]9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is '1', the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is the HARQ-ACK codebook associated with the first CORESETs on on active DL BWPs of serving cells if the DCI format 1_1 or 1_2 belongs to the first CORESETs. Otherwise if the DCI format 1_1 or 1_2 belongs to the second CORESETs, the first HARQ-ACK codebook is the  HARQ-ACK codebook associated with the second CORESETs on on active DL BWPs of serving cells.
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
<unchanged part omitted>








The following input is provided by Samsung in R1-2203862: 

	For HARQ-ACK codebook retransmission, the case that a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
was discussed in RAN1#108-e without conclusion (i.e. the M-TRP/M-DCI operation). It is trivial to include support for HARQ-ACK codebook retransmission per PUCCH for the two separate PUCCHs associated with the different values of coresetPoolIndex and follows as a direct consequence of HARQ-ACK codebook retransmission - a TP is provided below. 

	9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is ‘1’, the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is associated with the first CORESETs or with the second CORESETs, as described in clause 9, when the UE receives the PDCCH providing the DCI format in a CORESET from the first CORESETs or from the second CORESETs, respectively. 
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.








The following input is provided by QC in R1-2204982: 

	In the case of multi-DCI operation in multi-TRP setup, different TRPs can schedule PUCCH transmission on the same slot, even in case of PUCCH slot-based configuration. These different PUCCH transmissions can start at different symbols within the slot. Indicating only the PUCCH slot is not sufficient. 3GPP specifications should provide a mechanism to the UE to distinguish which of the eventually multiple HARQ CBs on the same slot is requested. This is possible by distinguishing at the UE the TRP from which the request for HARQ CB retransmission originated. The UE can identify the TRP from which HARQ CB reTx request originates by the CORESET the TRP uses. In this case, the UE can identify from which TRP the request for cancelled HARQ CB is received and hence the associated cancelled HARQ CB.
This option does not allow “cross-TRP” HARQ CB retransmission requests, i.e. HARQ CB retransmission request originating from TRP 1 pointing to a HARQ CB initially transmitted by TRP 2.
Proposal 8: For “triggered HARQ CB reTx” in case of multi-DCI configuration in multi-TRP, and for multiple HARQ CBs in the same slot, the UE identifies the requested HARQ CB for retransmission through the TRP from which the request originates; the TRP issuing the request for HARQ CB retransmission is identified via the CORESET pool index used for the DCI transmission. The UE retransmits the HARQ CB that is initially scheduled from the indicated TRP.






4.8. HARQretx#2: Change of Retransmitted one-shot HARQ CB contents 
The following input is provided by QC in R1-2204982: 
	A problem that may arise during a request for a HARQ CB retransmission is that the contents of the HARQ CB might have changed in the meantime. The problem was described in [5]. For easiness, the description is repeated here.
The problem is illustrated in Figure 5. In the example, the HARQ CB cancelled at slot t0 is consisted of HARQ Process IDs #K, #L, #M, #N. At a later slot t1, the content of HARQ Process ID #M changes, i.e., the HARQ Process ID#K is scheduled to a new transport block. The network issues a request for the retransmission of the cancelled HARQ CB at slot t2. The request points to the slot t0 and the retransmission is scheduled at slot t3.  At slot t3 the UE does not know if the UE should transmit the initial HARQ Process ID #M, i.e., the one of slot t0, or if the UE should transmit the new content of HARQ Process ID #M. The same problem can occur when if the change of the “cancelled HARQ CB” content occurs after the request for “cancelled HARQ CB” retransmission. In order to avoid ambiguity in these cases, the meaningful UE behaviour would have been that the UE transmits the latest version of each HARQ CB ID included in the “cancelled HARQ CB”. 
This option does not result in any ambiguity at the network, since the network will in any case store the list of HARQ processes included in the requested HARQ CB; namely, the UE would provide HARQ feedback for the new transport block occupying the HARQ Process ID #M and since this HARQ process content is the useful one, this content would be treated by the network. There is no issue either when the UE misses the DCI for the new transport block occupying the HARQ Process ID #M, since this will be immediately detected at the gNB due to absence of separate HARQ feedback.
Moreover, this option is less demanding in storage capabilities at the UE. The proposal for the UE transmitting the latest version of the HARQ process included in the requested HARQ CB was rejected. The rationale was that such a feature would require that the UE stores the list of HARQ Process IDs per HARQ CB and this would require higher memory in the UE side. 
Hence, the following conclusion was drawn in #107bis-e ([4]):
	Conclusion
There is no consensus to support the following in Rel-17: 
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated. 



The other option discussed in #107bis-e was that the UE only stores raw ACK/NACK bits and hence the UE retransmits the initial version of the HARQ CB. However, this argument is not valid, since it ignores the fact that the UE has to store in any case the list of HARQ Processes IDs in each HARQ CB, since there are different DRX timers per HARQ Process ID. A relevant discussion takes place in RAN 2 on the modification of DRX timers due to URLLC/IIOT HARQ Enhancements [7]. Therein, a question is circulated about the impact of triggered HARQ CB retransmission on the DRX timers, namely on the time drx-HARQ-RTT-TimerDl. The companies unanimously support the start of drx-HARQ-RTT-TimerDL for each HARQ Process contained in the retransmitted HARQ CB. Hence, the UE needs in any case to store the list of HARQ Processes contained in each HARQ CB.
Observation 1: For triggered HARQ CB retransmission, the UE has to store the list of HARQ Process contained in each HARQ CB so as to keep track of the DRX timers per HARQ Process.
Hence, the argument that the UE can simply store raw ACK/NACK bits per HARQ CB and consequently retransmit the initial HARQ CB as is not technically justified. The UE can retransmit the initial HARQ CB as is, even if the content of one or more HARQ Processes changes between the time instants of i) request of HARQ CB retransmission and ii) actual HARQ CB retransmission has changed; the UE however has to store the list of HARQ Processes as well. Hence, storing HARQ processes and raw ACK/NACK bits is an option requesting higher UE storage capacity than simply storing the list of HARQ processes per HARQ CB. In addition, the option of retransmitting the identical to the initial HARQ CB, requires the extra processing at the gNB described above. There is no technical justification to support simple retransmission of the copy of the initial HARQ CB, in case the content of the requested for retransmission HARQ CB changes. 
Without a viable solution agreed for the problem discussed, it is proposed that the network does not change the content of the HARQ CB requested for retransmission. Or, if the network changes the content of the HARQ CB requested for retransmission, then, the UE considers this case as an error case and does not transmit anything.
Proposal 6: The UE is ignoring request for HARQ CB retransmission if the content of at least one HARQ Process of the retransmitted HARQ CB has changed.


[bookmark: _Ref92787636][bookmark: _Ref87027999]Figure 5: Change of “cancelled HARQ CB” content when the cancelled HARQ CB retransmission takes place.





4.9. HARQretx#3: C-RNTI for one-shot HARQ-ACK retx triggering
The following input is provided by QC in R1-2204982: 

	In the meetings the following was agreed:
	Agreement
For one-shot HARQ-ACK re-transmission on PUCCH, triggering the HARQ-ACK CB re-transmission with a triggering DCI with CRC scrambled with the CS-RNTI is not supported. 



This was an agreement so as to avoid confusion or additional restrictions in the DCI fields interpretation with e.g., other DCI types not scheduling PDSCH such as DCI for SPS release. After this agreement, the CRC of the DCI scheduling HARQ CB retransmission can be scrambled with either C-RNTI or with MCS-RNTI. Considering that this DCI does not schedule new PDSCH, using MCS-RNTI for scrambling the CRC of the DCI is not meaningful. Moreover, it is better to limit unused options. Therefore, it is suggested not to scramble the CRC of the DCI scheduling HARQ CB retransmission with MCS-RNTI.
Proposal 7: The CRC of the DCI triggering HARQ CB retransmission is not scrambled with MCS-RNTI.






5. Type 1 HARQ CB based on sub-slot PUCCH config 
In this section, remaining issues on Type 1 HARQ-ACK CB based on sub-slot PUCCH configurbased on companies inputs are summarized. 
5.1. subslotType1CB#1: Redundancy for Type 1 CB construction
The following input is provided by OPPO in R1-2204002: 
	In R17 URLLC, sub-slot based Type-1 HARQ-ACK codebook is supported to drop invalid information for more reliable and effective HARQ-ACK transmissions. However, we still see some redundancy for construction of sub-slot based Type-1 HARQ-ACK codebook as analyzed below.
According to TS 38.213[4], if subslotLengthForPUCCH is provided, then every   in will go through into the pseudo-code. Moreover, for each DL slot, only if end of the PDSCH time resource for row  is not within any UL slot ,  the row r is excluded. That means, if a DL slot overlapping with multiple UL sub-slot (each UL sub-slot corresponds one ), repeated candidate PDSCH reception occasions will be produced for the DL slot. Take Figure 2 as an example, assume K1 set = {1,2,3,4} and sub-slot length = 7 symbol, UL sub-slot 8 is the sub-slot for HARQ codebook transmission. Then according to the conditions for entering the pseudo-code, each k1 can go through into it. k1=1 corresponds to DL slot 3, since DL slot 3 overlaps with UL sub-slot 7, similarly, k1=2 corresponds to DL slot 3 too since DL slot 3 overlaps with UL sub-slot 6. Obviously, UE would enter the pseudo-code twice for DL slot 3, as a result, the corresponding candidate PDSCH reception occasions are produced twice. The same happens to DL slot 2 (k1=3 and k1=4). Assume A/N 1~A/N 4 are the HARQ-ACK bits of PDSCH 1~PDSCH 4, the final Type-1 HARQ codebook in UL sub-slot 8 will include 8 bits, that is {A/N3, A/N4, A/N3, A/N4, A/N1, A/N2, A/N1, A/N2}, leading to doubled codebook size.


Figure 2: Redundancy in sub-slot based Type-1 HARQ codebook
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
……
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while  
Set  to the set of rows
Set  to the cardinality of 
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if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
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 
;
……


Proposal 2: RAN1 to solve the redundancy for construction of sub-slot based Type-1 HARQ-ACK codebook.





6. Other identified Rel-17 changes
In this section, remaining issues on Type 1 HARQ-ACK CB based on sub-slot PUCCH configurbased on companies inputs are summarized. 
6.1. Other#1: Correction to SPS HARQ timing with sub-slot PUCCH
The following input is provided by CATT in R1-2203434:
 
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]For HARQ timing defined in section 9.2.3 of TS38.213, the definition of slot  is given by the following paragraph. It has different definitions based on whether subslotLengthForPUCCH is provided. Hence, the additional definitions of slot  in the following paragraphs are not correct and should be removed. 
	If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.



Proposal 5: Adopt the following TP for section 9.2.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc99993823]9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission, a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1.
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1.
[bookmark: _Hlk39321600]If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
------------------------------------------------------ End of text proposal ------------------------------------------------------






6.2. Other#2: PUCCH repetition prioritization considering multiple overlapping PUCCHs with different UCI types
The following input is provided by OPPO in R1-2204002:
 
	Based on the following specification text in TS 38.213[4], it can be understood that for resolving collision of overlapping PUCCHs of same priority, UE first resolve collision of PUCCHs with repetitions and after that, UE resolves collision of PUCCHs without repetitions. When handling collision of overlapping PUCCHs with repetitions, UE would regard the PUCCH with repetitions as the “first PUCCH” and other PUCCH(s) overlapping with the “first PUCCH” can be classified as “at least a second PUCCH”.
	[bookmark: _Toc90376693][bookmark: _Toc45699206][bookmark: _Toc36498180][bookmark: _Toc29917306][bookmark: _Toc29899569][bookmark: _Toc29899151][bookmark: _Toc29894852][bookmark: _Toc26719417][bookmark: _Toc20311592][bookmark: _Toc12021480]9.2.5	UE procedure for reporting multiple UCI types
This clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in clause 9.2.6.
……
[bookmark: _Toc90376697][bookmark: _Toc45699210][bookmark: _Toc36498183][bookmark: _Toc29917309][bookmark: _Toc29899572][bookmark: _Toc29899154][bookmark: _Toc29894855][bookmark: _Toc26719420][bookmark: _Toc20311595][bookmark: _Toc12021483]9.2.6	PUCCH repetition procedure
A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over  slots. If a UE would transmit a first PUCCH over more than one slot and at least a second PUCCH over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would overlap in a number of slots then, for each slot of the number of slots and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
-	the UE does not expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority 
-	if the first PUCCH and any of the second PUCCHs include a UCI type with same priority, the UE transmits the PUCCH starting at an earlier slot and does not transmit the PUCCH starting at a later slot
-	if the first PUCCH and any of the second PUCCHs do not include a UCI type with same priority, the UE transmits the PUCCH that includes the UCI type with higher priority and does not transmit the PUCCH that include the UCI type with lower priority 


However, the current specification works well when there is only one PUCCH with repetitions. There exists ambiguity if there are more than one PUCCHs with repetitions in a slot. Take case 1 in Figure 1 as an example, there are 3 PUCCHs in a slot, CSI and A/N are with repetitions while SR is without repetitions, we see two possible interpretations of UE behavior in the slot:
· Interpretation 1: If UE firstly regards CSI with repetitions as the “first PUCCH”, then SR would be the “at least a second PUCCH”, since the UCI type priority is SR>CSI, then CSI is dropped. After that, UE then regards A/N with repetitions as the “first PUCCH”, then SR would be the “at least a second PUCCH”, SR is dropped. Finally, UE would only transmit A/N;
· Interpretation 2: If UE firstly regards A/N with repetitions as the “first PUCCH”, then SR would be the “at least a second PUCCH”, SR is dropped. After that, there is no collision between CSI with repetitions and A/N with repetitions, so both CSI and A/N would be transmitted by UE.
[image: ]           
Case 1
[image: ]
Case 2
Figure 1: Examples of overlapping PUCCHs with repetitions in a slot
The ambiguity in case 1 exists only in Rel-17, this is because in Rel-15/16 if UE transmit two PUCCHs in a slot, one of the two PUCCHs must be PUCCH format 0/2 and PUCCH format 0/2 repetition is not supported until Rel-17. However, the ambiguity in case 2 exists in both Rel-17 and before, especially when multiple SPS configurations with short SPS periodicity is supported, as discussed in our companion document [5].
Proposal 1: RAN1 to clarify the intended UE behavior for resolving collision of PUCCHs with repetitions in a slot with more than one PUCCH with repetitions.





6.3. Other#3: RRC parameter correction for ‘dl-DataToUL-ACK-DCI-1-2‘ 

The following input is provided by ITRI in R1-2204438:
 
		Reason for change:
	In section 9.1.2, section 9.1.3.1, and section 9.2.5.2 in TS 38.213 [1], the name of the parameter “dl-DataToUL-ACK-ForDCI-Format1-2” is not aligned with RRC definition [2].

	
	

	Summary of change:
	Change “dl-DataToUL-ACK-ForDCI-Format1-2” to “dl-DataToUL-ACK-DCI-1-2”.

	
	

	Consequences if not approved:
	The name the parameter in TS 38.213 [1] is not aligned with RRC definition.



This contribution aims to change the parameter “dl-DataToUL-ACK-ForDCI-Format1-2” to “dl-DataToUL-ACK-DCI-1-2” for alignment with RRC definition. 

	--------------------------Start of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)---------------
9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged part is omitted >
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
< Unchanged part is omitted >

[bookmark: _Ref500250940][bookmark: _Toc99993815][bookmark: _Toc45699197][bookmark: _Toc36498171][bookmark: _Toc29917297][bookmark: _Toc29899560][bookmark: _Toc29899142][bookmark: _Toc29894843][bookmark: _Toc26719410][bookmark: _Toc20311585][bookmark: _Toc12021473]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
< Unchanged part is omitted >

[bookmark: _Ref500185963][bookmark: _Toc99993828][bookmark: _Toc45699209][bookmark: _Toc36498182][bookmark: _Toc29917308][bookmark: _Toc29899571][bookmark: _Toc29899153][bookmark: _Toc29894854][bookmark: _Toc26719419][bookmark: _Toc20311594][bookmark: _Toc12021482]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
< Unchanged part is omitted >
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or by a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority value(s), it is
[image: ] and 
[image: ], 
the UE selects the first [image: ] Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority value, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s), from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
< Unchanged part is omitted >
--------------------------- End of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)-----------------







7. Discussion on issues to be handled during RAN1#109-e
The moderator would like to note the following: 
· Overall, as we are still in the early maintance phase of Rel-17, there may be more pending identified issues than we may be able to cover in a meeting. 
· Having all the (to be agreed) discussions starting from day 1 of the meeting will lead to very long response / cycle times (and extremely high load at the start o the meeting)  maybe some ‘stacked’ operation with having some discussions starting later during the meeting could help there (for both delegates & moderator)
· The assigned GTW times will set some natural email discussion deadlines
· As important to decide on which issues to be discussed in this meeting may be to get an idea of issues that should not be discussed anymore at all (e.g. a previously discussed already and/or having related contradicting agreements in place) when thinking of the next upcoming meetings in Q3 & Q4

7.1. Initial moderator recommendation on the RAN1#109-e scope
The moderator included comments & initial recommendation to the Excel sheet in the drafts folder. Please add your comments to the Excel sheet. 
To have an overview on what is proposed by the moderator here (number of issue & timing), the following can be summaried based on the initial moderator recommendation in v000 of the Excel sheet: 
· High priority start from day 1 targeting 1st GTW session on Tue May 10th  - 3 issues
· PUCCH_switch#1
· PUCCH_switch#2
· PUCCH_switch#3
· Start from 2nd round (after 1st GTW, Tue May 10th) – 3 issues
· PUCCH_switch#5 (HP)
· PUCCH_switch#11 (HP)
· eType3#2 (MP)
· Medium priority - start from 3rd or 4th round (up to moderator) – 5 issues
· PUCCH_switch#9
· PUCCH_switch#10
· PUCCH_switch#12
· SPSdef#1
· HARQretx#1
· Best effort (if & timing up to moderator, based on progress on other issues) – 3 issues
· eType3#3
· HARQretx#3
· Other#1

· Suggested not to be treated – 16 issues: 
· PUCCH_switch#4
· PUCCH_switch#6
· PUCCH_switch#7
· PUCCH_switch#8
· PUCCH_switch#13
· PUCCH_switch#14
· PUCCH_switch#15
· SPSdef#2
· eType3#1
· eType3#4
· eType3#5
· eType3#6
· HARQretx#2
· subslotType1CB#1
· Other#2  R15 / AI in 7.1
· Other#3  R16 URLLC in 7.2.5

7.2. Moderator proposed RAN1#109-e scope
Based on the email discussions using the Excel file in the drafts folder (here: eURLLC_8.3.1_summary_v015_CATT_Mod_Phase1_final.xlsx) the following minor changes (with pseudo track changes on top of initial moderator recommendation):
· High priority start from day 1 targeting 1st GTW session on Tue May 10th  - 3 issues
· PUCCH_switch#1
· PUCCH_switch#2
· PUCCH_switch#3
· Start from 2nd round (after 1st GTW, Tue May 10th) – 3 issues
· PUCCH_switch#5 (high priority)
· PUCCH_switch#11 (high priority)
· eType3#2 (medium priority)
· Medium priority - start from 3rd or 4th round (up to moderator) – 3 issues
· PUCCH_switch#9
· PUCCH_switch#10 ( LP / best effort)
· PUCCH_switch#12
· SPSdef#1 ( LP / best effort)
· HARQretx#1
· Low priority - Best effort (if & timing up to moderator, based on progress on other issues) – 5 issues
· PUCCH_switch#10 
· SPSdef#1
· eType3#3 (maybe handled as part of eType3#2)
· HARQretx#3
· Other#1
 Some moderator comments: 
· From this set of 16 issues, there are of course some issues for discussions where a minority of companies sees no need for discussions. Let’s check the need for agreements &/ TPs during the email discussion on these (at least we would then know for sure after companies may have had more time to check). 
· 2 issues will be handled in other AIs (Other#2 & 3)
· On 12 issues there is a very strong majority seeing no need for discussions. Proponent companies to take this also into account in their submissions to the upcoming RAN1 meetings. Please refrain from trying to suggest including any of them still, as with the current 14 issues up for discussion we seem to be having a more than full schedule already. 
8. Outcome
Based on the email discussion preparation, Mr. chairman set the following scope of the RAN1#109-e email discussions: 
[109-e-R17-IIoT-URLLC-01] Email discussion on UE feedback enhancements for HARQ-ACK by May 18 – Klaus (Nokia)
1. PUCCH_switch#1 (PUCCH repetition for semi-static PUCCH cell switching)
1. PUCCH_switch#2 (PUCCH repetition for dynamic PUCCH cell switching)
1. PUCCH_switch#3 (SPS HARQ and dynamic PUCCH cell switching)
1. PUCCH_switch#5 (Correction for dynamic PUCCH cell switching based on restrictions)
1. PUCCH_switch#9 (Type 1 HARQ-ACK CB with UL BWP change on PUCCH-sSCell)
1. PUCCH_switch#10 (Overlapping slot clarification for semi-static PUCCH cell switching)
1. PUCCH_switch#11 (Timing for semi-static PUCCH cell switching with SCell activation/deactivation/dormancy)
1. PUCCH_switch#12 (SR/CSI operation with semi-static PUCCH cell switching)
1. SPSdef#1 (Timeline for Dropping Deferred SPS HARQ)
1. eType3#2 (Enh. Type 3 CB construction with per cell and per HARQ process configuration)
1. eType3#3 (DCI field correction for Enh. Type 3CB)
1. HARQretx#1 (One-shot HARQ-ACK retransmission and multi-DCI based multi-TRP)
1. HARQretx#3 (C-RNTI for one-shot HARQ-ACK retx triggering)
1. Other#1 (Correction to SPS HARQ timing with sub-slot PUCCH)
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