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Introduction
[bookmark: _Hlk510705081]Type-1 HARQ-ACK codebook creation described in the current specification does not deal with the case where UE is configured with namely blind repetitions, i.e., aggregationFactor, per G-(CS-)RNTI. Discussions have been held last time on the issue based on one company contribution [1], however, companies had a different understanding led to postponing of the issue. 

Furthermore, intra-UE HARQ-ACK multiplexing for different HARQ priorities is an issue that had been raised since a couple of meetings without agreements. 

This paper provides the Nokia view on these issues and proposes a way forward.

Discussion
Type-1 HARQ-ACK Codebook with Repetitions
Background
Firstly, RAN2 RRC CR inspection leads to the following:
Regarding the pdsch-AggregationFactor configuration:
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Observation 1: Pdsch-AggregationFactor is configured per G-RNTI in MAC-CellGroupConfig for multicast.
Regarding the repetitionNumber configuration:
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Observation 2: repetitionNumber can be configured within PDSCH-Config of pdsch-ConfigMulticast, which could be different for multicast and unicast.
Furthermore, pdsch-AggregationFactor is signalled in SPS-config for multicast:
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Observation 3: Pdsch-AggregationFactor is configured per SPS-config for multicast SPS, which could be different for multicast and unicast SPS.
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Secondly, we need to understand how TS38.213 is structured:
Section 9.1.2 discusses how pruning is performed when such repetitions are configured.
One needs to consider the specs text, where N_repeat is actually used (not how it is defined). Please note, that slot n_D here is the slot of the last PDSCH repetition – and the whole pseudo-code is only operational for the slot of the last PDSCH repetition (looping over n_D with value k1 values – n_D=n_U-k1): 
	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 UL slot is on the primary cell if the UE is provided pucch-sSCellPattern; otherwise, the UL slot is on the serving cell of the PUCCH transmission
-     the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
-     the last UL slot is on the primary cell if the UE is provided pucch-sSCellPattern; otherwise, the last UL slot is on the serving cell of the PUCCH transmission
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-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 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.


....


For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
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: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
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 and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE 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 [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while

....




To explain:
· TDRA entries ‘r’ from a slot n_D are removed (pruned), if the TDRA overlaps with configured UL symbols
· Without no repetition, this is pretty simple. If in slot n_D there is an overlap, then the TDRA entry r is removed (R = R\r)
· For repetition, it does not help if the last repletion is overlapping – as the previous repetitions may not be overlapping (as long as one PDSCH can be transmitted – HARQ needs to be provided). So the point is, for a certain aggregation level, there is just no HARQ-ACK – if all the repetitions are ‘invalid’ due to overlapping with configured UL symbols. Therefore, one needs to look at slots n_D-repeat+1 (first repetition) to slot n_D (of the last repetition) – and only if there is an overlap for all of these repetitions, the entry r of slot n_D is removed!
· Now, as the Type 1 CB needs to guarantee the entries for all possible aggregation factors – the largest value (i.e. max) is the one that actually then defines, if an entry ‘r’ can be removed or not – as the largest aggregation level is the one with the least possibility to actually remove an entry, as the entry r would need t be invalid for each (i.e. all) slots from slot n_D – repeat_max+1 to slot n_D. 

Handling of Different Types of Type-1 Multicast HARQ-ACK Codebooks
As discussed in the last meeting, there are different options how Type-1 codebook can be generated:
1. When FDM-ed transmissions of multicast and unicast are configured,
2. When TDM-ed transmissions of multicast and unicast are configured and Type-1 codebook is mode 1,
3. When TDM-ed transmissions of multicast and unicast are configured and Type-1 codebook is mode 2.

In (1), unicast and multicast sub-codebooks are created and concatenated. In (2), there is a mixture of joint and separate sub-codebooks for different K1 overlap cases. In (3), there is a joint codebook for unicast and multicast transmissions.
For all these cases, a solution is needed to pick an appropriate  value. In our view, at this late point in WI, RAN1 can go for the easiest option, i.e., maximum value among unicast and multicast repetitions that are configured. 
For the case where UE is provided fdmed-ReceptionMulticast: 
· while creating the sub-codebook for unicast, UE sets  to the maximum value of the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise to 1; and
· while creating the sub-codebook for multicast, UE sets  to the maximum value of the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise to 1.
 
Proposal 1: For the case where UE is provided fdmed-ReceptionMulticast: 
· while creating the sub-codebook for unicast, UE sets  to the maximum value of the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise to 1; and
· while creating the sub-codebook for multicast, UE sets  to the maximum value of the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise to 1.

For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case: 
· UE sets  to the maximum value among:
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise 1.

Proposal 2: For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case: 
· UE sets  to the maximum value among:
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise 1.

In light of these proposals, we propose that our companion CR is adopted.
Proposal 3: CR in R1-2311791 is adopted.

Intra-UE HARQ-ACK Multiplexing with Different Priorities
For Rel-17 multicast, procedures were agreed such that the UE can multiplex different HARQ feedback for multicast with same L1 priorities, and also multiplex HARQ feedback for multicast with unicast UCI/PUSCH of same priority. 
Statements and specification text in Section 18 of TS38.213 define UE behavior in many parts: “multiplexing … and … having same priority value”, including the following cases, as highlighted in the Annex:
· Multiplexing unicast and multicast HARQ-ACK,
· Multiplexing multicast and multicast HARQ-ACK,
· Multiplexing multicast HARQ-ACK with other unicast UCI.
Furthermore, there is a limitation stating UE is not required to multiplex multicast HARQ-ACK with unicast UCI if the unicast UCI uses subslots.
Observation 4: MBS section of TS38.213 contains statements where multiplexing of multicast HARQ with other UCIs is specified for the case where both have the same priority.
Observation 5: There is a limitation for MBS that UE is not required to multiplex multicast HARQ-ACK with unicast UCI if the unicast UCI uses subslots.

However, based on newly introduced Rel-17 parameter uci-MuxWithDiffPrio within unicast framework, UE can multiplex unicast UCIs of different priority. UE uses a separate capability bit to indicate the following: mux-HARQ-ACK-DiffPriorities-r17.

Companies have been proposing to multiplex HARQ feedback for multicast with different priority unicast UCI/PUSCH and different priority multicast HARQ feedback. The issue had been discussed since a couple of meetings without any agreements. 

As can be seen from Annex 2, there are many conditions introduced to assess how/when the UE can multiplex unicast UCI with different priorities.

Observation 6: To use uci-MuxWithDiffPrio, many conditions have been introduced for unicast as reflected in Annex 2 of this paper.
In case one would like to multiplex multicast HARQ-ACK with different priority other UCIs, RAN1 needs to provide in depth evaluation of all the conditions that are listed in Section 9 to understand if those conditions (or which of them) could apply once HARQ feedback is of multicast. 
For example, an operation is defined where UE is configured with subslots. Now that if we would like to state such conditions also hold for multicast, there is a contradiction with the multicast section of 18, where it is clearly stated that UE is not required to perform multiplexing in case unicast is configured with subslots. If companies state that new rules apply to multicast, but not Section 18, then this needs to be consistent for all cases.
Further consideration needs to be given to separate ACK/NACK-based method and NACK-only based methods. What happens if lower priority NACK-only feedback is configured, whose PUCCH resource may overlap with higher priority unicast UCI? What if UE does not generate NACK-only due to all transmissions being received successfully?
In addition, is multiplexing of different priorities for different multicast HARQ-ACK allowed with this parameter?
In our view, RAN1 does not have such time in Rel-17 to answer all these questions. Any enhancements should be left to next releases.
Considering different issues/problems raised by companies during those discussions, and considering RAN1 only worked on multiplexing multicast HARQ feedback with other UCI with the same priority, we propose that UE simply drops the lower priority UCI/PUSCH in such cases, and only performs multiplexing for the same priority UCI/PUSCH.

Proposal 4: For multicast HARQ-ACK, UE drops the lower priority UCI/PUSCH, and only performs multiplexing for the same priority UCI/PUSCH.
Proposal 5: CR in R1-2311790 is adopted.

Conclusion
We have the following observations in this paper:
Observation 1: Pdsch-AggregationFactor is configured per G-RNTI in MAC-CellGroupConfig for multicast.
Observation 2: repetitionNumber can be configured within PDSCH-Config of pdsch-ConfigMulticast, which could be different for multicast and unicast.
Observation 3: Pdsch-AggregationFactor is configured per SPS-config for multicast SPS, which could be different for multicast and unicast SPS.
Observation 4: MBS section of TS38.213 contains statements where multiplexing of multicast HARQ with other UCIs is specified for the case where both have the same priority.
Observation 5: There is a limitation for MBS that UE is not required to multiplex multicast HARQ-ACK with unicast UCI if the unicast UCI uses subslots.
Observation 6: To use uci-MuxWithDiffPrio, many conditions have been introduced for unicast as reflected in Annex 2 of this paper.

Based on these observations, we have the following proposals:
Proposal 1: For the case where UE is provided fdmed-ReceptionMulticast: 
· while creating the sub-codebook for unicast, UE sets  to the maximum value of the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise to 1; and
· while creating the sub-codebook for multicast, UE sets  to the maximum value of the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise to 1.

Proposal 2: For the case where UE is not provided fdmed-ReceptionMulticast, i.e., Mode-1/2 TDM-ed case: 
· UE sets  to the maximum value among:
· the number of repetitions configured for unicast (among the configurations for dynamic scheduling and SPS) if the UE is not configured with any repetitionNumber in entries of unicast TDRA list, as per current unicast behavior, otherwise 1; and
· the number of repetitions configured for multicast (among the configurations per G-RNTI and SPS-configs for multicast) if the UE is not configured with any repetitionNumber in entries of multicast TDRA list, otherwise 1.

Proposal 3: CR in R1-2311791 is adopted.
Proposal 4: For multicast HARQ-ACK, UE drops the lower priority UCI/PUSCH, and only performs multiplexing for the same priority UCI/PUSCH.
Proposal 5: CR in R1-2311790 is adopted.
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Annex – TS38.213 Section 18
…

If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.
If a UE is provided multiple G-RNTIs for multicast or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs for multicast or G-CS-RNTIs.
If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2.
If a UE is provided pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE generates a Type-2 HARQ-ACK codebook as described in clauses 9.1.3.1 and 9.1.3.2. 
If a UE would report unicast HARQ-ACK information and multicast HARQ-ACK information with same priority index in a slot, the UE multiplexes the unicast HARQ-ACK information and the multicast HARQ-ACK information following the procedures in this clause and in clauses 9.1.2, 9.1.3, and 9.1.4.
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided 
-	either pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK information and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
the UE 
-	appends the HARQ-ACK codebooks for the multicast HARQ-ACK information to the HARQ-ACK codebooks for the unicast HARQ-ACK information
-	if , the UE determines  for obtaining a power of a PUCCH transmission with the HARQ-ACK information, as described in clause 7.2.1, as a sum of the  value from clause 9.1.2.1 or clause 9.1.3.3 and the  value from clause 9.1.3.1.
A UE determines a PUCCH resource for a PUCCH transmission with HARQ-ACK information as described in clauses 9.2 and 9.2.1 through 9.2.5. 
If a UE multiplexes in a PUCCH HARQ-ACK information of same priority associated with unicast DCI formats and with multicast DCI formats in a same PUCCH, the last DCI format that the UE uses to determine the PUCCH resource from pucch-Config/pucch-ConfigurationList, as described in clause 9.2.3, is a last unicast DCI format.
If the UE multiplexes in a PUCCH only multicast HARQ-ACK information of same priority that is according to both the first and second HARQ-ACK reporting modes, the last DCI format that the UE uses to determine the PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, from pucch-Config/pucch-ConfigurationList, as described in clause 9.2.3, is a last DCI format associated with multicast HARQ-ACK information that is according to the first HARQ-ACK reporting mode.
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and both the first and second HARQ-ACK information are according to the first HARQ-ACK reporting mode, the UE determines the PUCCH resource based on the last multicast DCI format, as described in clause 9.2.3. 
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and the first and second HARQ-ACK information are indicated by harq-FeedbackOptionMulticast different HARQ-ACK reporting modes, the UE determines the PUCCH resource based on:
-	sps-PUCCH-AN-ListMulticast, or sps-PUCCH-AN-List if sps-PUCCH-AN-ListMulticast is not provided, if the first HARQ-ACK information is according to the first HARQ-ACK reporting mode or 
-	the last multicast DCI format, as described in clause 9.2.3, if the second HARQ-ACK information is according to the first HARQ-ACK reporting mode. 
If a UE multiplexes in a PUCCH first HARQ-ACK information associated with unicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information in a same PUCCH, the UE determines the PUCCH resource from 
-	if provided, SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1;
-	else, if provided, PUCCH-Config/PUCCH-ConfigurationList for multicast PDSCH receptions;
-	else, PUCCH-Config/PUCCH-ConfigurationList for unicast PDSCH receptions. 
If a UE multiplexes in a PUCCH first HARQ-ACK information associated with unicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast SPS PDSCH receptions and having same priority value as the first HARQ-ACK information in a same PUCCH, the UE determines the PUCCH resource from SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1. 
If a UE multiplexes in a PUCCH only HARQ-ACK information associated with multicast SPS PDSCHs receptions of same priority that is according to the first HARQ-ACK reporting mode and is not provided sps-PUCCH-AN-ListMulticast, the UE determines the PUCCH resource from the sps-PUCCH-AN-List provided for unicast SPS PDSCH reception as described in clause 9.2.1.
If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports and, if any, SR, the UE determines a PUCCH resource as described in clause 9.2.5.2 for multiplexing CSI reports with HARQ-ACK information that is in response to PDSCH receptions without corresponding PDCCHs.
A UE is not required to multiplex in a PUCCH multicast HARQ-ACK information of a priority and unicast UCI of the priority if the UE is provided subslotLengthForPUCCH for PUCCH transmissions with unicast UCI of the priority.



Annex 2 – TS38.213 Section 9 Multiplexing Different Priorities for Unicast
…

When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, other than PUCCH transmissions with SL HARQ-ACK reports, before considering limitations for transmission as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2 including repetitions if any, if the UE is provided uci-MuxWithDiffPrio and the timeline conditions in clause 9.2.5 for multiplexing UCI in a PUCCH or a PUSCH are satisfied 
-	first, the UE resolves overlapping for PUCCH and/or PUSCH transmissions of a same priority index as described in clauses 9.2.5 and 9.2.6
-	second, the UE resolves the overlapping for PUCCH transmissions of different priority indexes, and 
-	if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, a PUCCH transmission of smaller priority index is associated with the first overlapping slot with subslotLengthForPUCCH symbols of larger priority index; otherwise, the PUCCH transmission of smaller priority index is associated with the overlapping slot with  symbols [4, TS 38.211] of larger priority index.
-	the UE first resolves the overlapping for PUCCH transmissions, where at least one of the PUCCH transmissions is with  repetitions, within a slot of larger priority index as is subsequently described in this clause, if any, and then the UE resolves the overlapping for PUCCH transmissions without repetitions within the slot using the pseudo-code in clause 9.2.5
-	if the UE determines that a first PUCCH transmission of the smaller priority index is not dropped and the UCI of the first PUCCH transmission is not multiplexed in a second PUCCH transmission of larger priority index in an overlapping slot with subslotLengthForPUCCH symbols, the first PUCCH transmission is associated with the next overlapping slot with subslotLengthForPUCCH symbols for PUCCH transmissions with the larger priority index
-	the UE does not expect a PUCCH transmission that includes UCI of different priority indexes to overlap with a PUCCH transmission with  repetitions after resolving the overlapping for PUCCH transmissions without repetitions within a slot 
-	the UE does not expect a PUCCH transmission with UCI of first and second priority indexes to overlap with a PUCCH transmission with HARQ-ACK information of the first priority index, or with a PUCCH transmission or with a PUSCH transmission of the second priority index when the second priority index is larger than the first priority index
-	the UE does not expect a PUCCH transmission with HARQ-ACK information of larger priority index to overlap with more than one PUCCH transmissions with HARQ-ACK information of smaller priority index
-	third, the UE resolves the overlapping for PUCCH and PUSCH transmissions of different priority indexes
-	the UE drops PUSCH transmissions of smaller priority index that overlap with a PUCCH transmission with positive SR of larger priority index prior to multiplexing UCI in a PUSCH transmission of smaller priority index, if any
-	the UE drops PUSCH transmissions of smaller priority index that overlap with a PUCCH transmission with  repetitions of larger priority index prior to multiplexing UCI in a PUSCH transmission of smaller priority index, if any
-	the UE multiplexes HARQ-ACK information in a PUSCH transmission, as is subsequently described in this clause for multiplexing HARQ-ACK information from a PUCCH transmission in a PUSCH transmission of a same priority index, if a PUCCH transmission with HARQ-ACK information of a first priority index overlaps with one or more PUSCH transmissions of a second priority index that is different than the first priority index
-	if // this is for cases the UE supports multiplexing information of different priorities in a PUCCH/PUSCH transmission
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller priority index overlaps with a PUCCH transmission only with HARQ-ACK information, without repetitions, with larger priority index, or 
-	a PUCCH transmission without repetitions that includes HARQ-ACK information of smaller priority index overlaps with a PUCCH transmission without repetitions using a PUCCH resource with PUCCH format 2/3/4 with HARQ-ACK information and SR of larger priority index, or
-	a PUCCH transmission with HARQ-ACK information, without repetitions, with smaller or larger priority index overlaps, respectively, with a PUSCH transmission with larger or smaller priority index
the UE 
-	multiplexes HARQ-ACK information of different priority indexes and SR information of larger priority index, if any, in a same PUCCH transmission of larger priority index, or multiplexes HARQ-ACK information the UE would provide in a PUCCH transmission of smaller or larger priority index in a PUSCH transmission of larger or smaller priority index, respectively, and applies the procedures in clause 9.2.5.3 or 9.3, respectively, and
-	drops CSI and/or SR carried in the PUCCH transmission of smaller priority index, if any
-	drops negative SR carried in the PUCCH transmission of larger priority index, if any, if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUSCH transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of larger priority index
-	drops Part 2 CSI reports of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller and larger priority indexes in a PUSCH transmission where the UE multiplexes Part 1 CSI reports and Part 2 CSI reports of smaller priority index
-	drops HARQ-ACK information of smaller priority index if the UE would multiplex the HARQ-ACK information of smaller priority index in a PUCCH transmission of larger priority index using a PUCCH resource provided by n1PUCCH-AN
-	drops Part 2 CSI reports of smaller priority index if the UE would multiplex the HARQ-ACK information of larger priority index in a PUSCH transmission where the UE multiplexes CG-UCI, Part 1 CSI reports and Part 2 CSI reports of smaller priority index
-	else
-	if the UE would transmit the following channels that would overlap in time where, if a channel transmission is with repetitions, the following are applicable per repetition 
-	a first PUCCH transmission of larger priority index and a second PUCCH transmission of smaller priority index
-	a first PUCCH transmission of larger priority index and a second PUSCH transmission of smaller priority index when the UE cannot simultaneously transmit the first PUCCH and second PUSCH  
-	a first PUCCH transmission of smaller priority index and a second PUSCH transmission of larger priority index when the UE cannot simultaneously transmit the first PUCCH and second PUSCH
the UE
-	transmits the PUCCH or the PUSCH of the larger priority index subject to the limitations for UE transmissions described in clauses 11.1, 11.1.1, 11.2A, and 15 and 
[bookmark: _Hlk89423117]-	does not transmit a PUCCH or a PUSCH of smaller priority index
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, other than PUCCH transmissions with SL HARQ-ACK reports, before considering limitations for transmissions including with repetitions, if any, as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2, if the UE is not provided uci-MuxWithDiffPrio, the UE first resolves overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clauses 11.1, 11.1.1, 11.2A, 15 and 17.2
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  is determined by a reported UE capability
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pdsch-AggregationFactor]
Number of repefitions for SPS PDSCH (see TS 38.214 [19], clause 5.1.2.1). When the field is absent, the UE applies the value 1 for MBS multicast data and the pdsch-
AggregationFactorin pdsch-Config for other data





image9.png




image10.png
M,




image11.png




image12.png




image13.png




image14.png
ax)




image15.png




image16.png




image17.png




image18.png
k<dlXK)




image19.png
mod [, - K., +1,max(2“** 1]}=0





image20.png




image21.png
n, <max24= 1)




image22.png




image23.png
¢(R)




image24.png




image25.png




image26.png




image27.png
|lon, —k, 22 o,




image28.png
r<¢(R)




image29.png




image30.png




image31.png
R=R'r




image32.png




