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[bookmark: _Ref178064866]After several RAN1 meetings in this agenda item and additional scoping decisions in RAN plenary, the following enhancements to HARQ feedback are planned to be specified as per agreements with most details open at this stage:
· SPS HARQ-ACK deferring
· HARQ-ACK retransmission enhancement
· Sub-slot PUCCH repetitions
· Type 1 HARQ Code Book for sub-slot
· Dynamic PUCCH carrier switching
In this document, we go over each of the topics listed above to provide remaining design considerations. Views on other aspects of Rel.17 URLLC/IIOT are presented in [1]-[4].
SPS HARQ-ACK Deferring
The following agreements were made in the last meeting regarding SPS HARQ-ACK deferral:
	Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the target slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Agreements: For SPS HARQ-ACK deferral, support a limit on the maximum deferral of SPS HARQ in terms of k1def  or k1+ k1def
· FFS: limitation given by a maximum value of k1def or a maximum of k1eff =k1+ k1def
· FFS how the limitation is determined (e.g. by K1 set(s) or RRC configured limit)

Agreements: For SPS HARQ-ACK deferral, there is no lower limit defined for k1def

Agreement: Restrict the further discussions on the initial slot handling for SPS HARQ-ACK deferral to the identified alternatives Alt. 1, Alt. 1A and 2. 
	· Alt. 1: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using the PUCCH by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN is not valid
· Alt. 1A: Deferral only, if the PUCCH resource configured by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN for the HARQ-ACK transmission assuming SPS HARQ-ACK only is not valid in the initial slot/sub-slot
· Alt. 2: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using SPS-PUCCH-AN-List-r16, n1PUCCH-AN or other configured PUCCH resource(s) is not valid



Agreement: For SPS HARQ-ACK deferral, the limit on the maximum deferral of SPS HARQ is defined in terms of k1eff =k1+ k1def.

Working assumption: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· [bookmark: _Hlk79145804]In case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.

Agreement: For SPS HARQ-ACK deferral, the initial HARQ-ACK transmission occasion is considered to determine the out-of-order HARQ condition 



However, there are several aspects to be considered for further detailed discussion.

Deferral activation
Two different options for deferral activation by semi-static configuration were discussed: (1) per PUCCH group, (2) per SPS configuration. At this point, we consider that (2) is more flexible and is a super-set comparing to (1). Moreover, the OoO HARQ situations and HARQ process ID collisions are already being handled by additional agreements made in RAN1#104bis-e, thus there is no other critical issue that needs to be solved for enabling (2).

Proposal 1-1
· SPS HARQ-ACK deferring is enabled/disabled by semi-static signaling per SPS configuration

Deferring process and determination of the PUCCH
Another issue discussed during the last two meetings is how to determine whether the deferral should be performed. In this context, the following options were identified (to the best of our understanding on which alternatives were agreed to be focused on):
· Alt. 1: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using the PUCCH by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN is not valid
· Alt. 1A: Deferral only, if the PUCCH resource configured by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN for the HARQ-ACK transmission assuming SPS HARQ-ACK only is not valid in the initial slot/sub-slot
· Alt. 2: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using SPS-PUCCH-AN-List-r16, n1PUCCH-AN or other configured PUCCH resource(s) is not valid

It is our understanding that the deferral of SPS HARQ-ACK should be known semi-statically. From this assumption, it follows that consideration of multiplexing with other dynamically scheduled UCI should not be used when deciding to defer the feedback. Having this in mind, Alt.1 is not acceptable since the outcome of the deferring evaluation is a function of received dynamic DCI triggers.
To follow the paradigm of ignoring dynamic deferring conditions, the alternative should rely only on checking the possibility to transmit SPS HARQ-ACK w/o explicit multiplexing with other dynamic UCI. From this perspective, Alt. 2 may be a more valuable candidate together with considering SPS-HARQ-AN-List.


Proposal 1-2
· Whether a SPS HARQ feedback should be deferred is determined solely based on semi-static configurations upon reception of SPS activation for any of the PDSCH activated by this DCI
· I.e., dynamic UCI multiplexing/presence is not considered
· Support additional configuration of SPS PUCCH resource with activated deferring, which is used for hypothesis testing on mapping SPS HARQ-ACK bits for a given initial/deferred slot/sub-slot


Maximum k1 value determination
The only open question for this aspect is whether max k1 is separately configured or derived from the k1 tables. At this point, separate max k1 configuration is preferred since it can cover the values derived from the tables containing k1, but can also provide additional flexibility. Note, even when the max k1 is not contained in the HARQ timing tables, the intermediate k1 values, which are not in the tables, also need to be handled in a similar way. Thus, there is no special issue with maximum k1 being separately configured - anyway, every additional hypothesis on deferred k1 needs to be included into Type 1 CB construction.

Proposal 1-3
· For the activated SPS HARQ-ACK deferral, the maximum k1 value is configured by RRC

Collision of SPS HARQ process IDs
In RAN1#104bis-e, it was agreed as a working assumption that “in case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped”.
In general, the working assumption is acceptable, however it may need to be clarified what “receives PDSCH” means, since a UE could not reliably detect presence of an SPS PDSCH. In other words, it is our understanding that skipped SPS PDSCH occasions can also cause HARQ process ID dropping. Note, that special handling of skipped SPS PDSCH is not going to be discussed anymore in R17 due to RAN#92-e plenary decision.


Proposal 1-4
· The working assumption on handling SPS HARQ process ID collision can be confirmed with clarification that “received PDSCH” cover both skipped and transmitted SPS PDSCH

Multiplexing of the deferred HARQ-ACK on a new UCI
When the conditions to defer the SPS HARQ-ACK are satisfied, and a UE finds a new slot/sub-slot/PUCCH resource for SPS HARQ-ACK multiplexing, the exact procedure to multiplex the deferred bits needs to be decided.
There are two cases to consider:
· Case 1: SPS HARQ-ACK only transmission. For this case we do not see big specification changes, since Rel.16 updates introduced a more flexible handling which can be reused for a given set of deferred and non-deferred SPS HARQ-ACK bits.
· Case 2: SPS HARQ-ACK and dynamic HARQ-ACK transmission. The only issue here would be handling of the situations when the resulting deferred k1 is not contained in k1 set used for Type 1 CB construction. As mentioned above, the CB size could be determined in this case by extending k1 set by the actual new k1 for the deferred feedbacks.

Proposal 1-5
· Existing procedures for deferred SPS HARQ-ACK multiplexing on UCI are reused with additional handling of inclusion of a non-contained k1 value to the k1 set for Type 1 CB construction

HARQ-ACK Retransmission
	Working Assumption: For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities



Enhanced Type 3 HARQ-ACK codebook
First, it may need to be decided whether Type 3 CB and eType 3 CB can be triggered by compact DCI format 1_2. In our understanding since the agreed eType 3 CB targets to improve URLLC scenarios performance, then it needs to be able to be triggered by DCI format 1_2, which was designed for URLLC scenarios. There is no challenge to define the triggering in a new DCI format, the mechanisms can be fully reused from 1_1.

Proposal 2-1
· Support triggering of Type 3 CB additionally by DCI format 1_2
· Support triggering of eType 3 CB by DCI formats 1_1 and 1_2

Another issue is how the enhanced Type 3 CB is triggered. Obviously, the Rel-16 design should be reused as much as possible, and only necessary deviations would be acceptable. Having this in mind, the “One-shot HARQ-ACK request” field in DCI is expected to be reused from regular Type 3 CB, and both options of DCI scheduling PDSCH and DCI not scheduling PDSCH (with FDRA field set to reserved values) should be supported.

Proposal 2-2
· Support triggering of enhanced Type 3 CB transmission by both
· DCI scheduling other PDSCH
· DCI not scheduling other PDSCH

One main design question of the enhanced Type (eType) 3 CB is whether the payload size and mapping are dependent only on RRC configuration, or also dependent on dynamic conditions or indication in the DCI. In our view, semi-static reduction of the payload size is helpful, but is less usable comparing to more intelligent dynamic CB construction rules, which can transform it in a desirable shape without loss of flexibility, but at the cost of additional DCI overhead.
Nevertheless, it is important to understand which dimensioning parameters are inputted semi-statically through RRC and which are dynamically indicated in DCI. In Table 1 below, we analyse potential combinations.

[bookmark: _Ref71540626]Table 1. RRC or DCI based enhanced Type 3 CB construction parameters
	
	RRC-based switching/configuration
	DCI-based switching/configuration

	SPS or
non-SPS or
SPS + non-SPS

	Yes
If the eType3CB is used for SPS HARQ-ACK only, then it could be semi-statically associated with SPS HARQ-ACK. The maximum number of HARQ processes could be derived from SPS configurations.
	Potentially Yes
If the eType3CB is used to restore dynamic feedbacks, then distinguishing SPS vs non-SPS HARQ processes in DCI provides the desired possibility to trigger the more relevant sub-set of HARQ processes for retransmission.

	Configured carriers or
Activated carriers or
Sub-set of activated carriers
	Yes
The operation over activated carriers does not limit the flexibility and could be adopted directly. It could be either a fixed assumption for eType3CB, or could be configurable through RRC.
	Rather No
The utilization of carriers is usually planned by gNB in longer term manner, thus the flexibility of DCI signalling may not bring many benefits

	HP or
LP or
HP&LP
	Yes/No
Implicitly, the presence of priority indication in DCI already impacts the eType3CB construction
	Yes/No
It is uncertain how many HARQ processes are of LP or HP due to missed DCI. A more general mechanism, e.g. of grouping HARQ processes, may be needed to avoid these issues.

	Other grouping, e.g. in a time window
	Since for URLLC use cases the relevance of the HARQ feedback may expire quickly due to the tight latency constraints, additional filtering of actual HARQ-ACK feedbacks may be needed.



A potentially generalized mechanism of RRC + DCI configuration may be introduced, with RRC providing a table of attributes for Type 3 CB construction and DCI indicating the index to the table.
From the analysis above, the following proposal is made.

Proposal 2-3
· Support combination of RRC configuration and triggering DCI content for constructing enhanced Type 3 CB, i.e. support multiple Type 3 CB sizes
· The different CB sizes are resulted from different assumption on
· cells to be reported
· SPS-only or all HARQ processes
· priority
· etc.

As for the priority indication, as discussed in Table 1, there is the potential issue of reusing the priority fields in DCI for eType 3 CB construction, since the priority in DCI characterizes the PDSCH and the corresponding PUCCH carrying HARQ feedback. Reusing it for both eType 3 CB and for scheduled PDSCH/HARQ-ACK does not make much sense. At the same time, it can be used to determine the priority of PUCCH carrying the triggered eType 3 CB.

Proposal 2-4
· When Type 3 or eType 3 CB is triggered by a DCI, the priority field in the DCI, if present, is used to determine PUCCH priority carrying the CB

There is also the issue of determining the subset of HARQ processes for a given priority, since a UE may not know the total number of HARQ processes of a given priority due to missed DCI. From that perspective, a mechanism to simply report a subset of HARQ processes w/o priority consideration may work as efficiently as a complicated procedure of counting HARQ processes per priority.
Based on the analysis above, the following is proposed:

Proposal 2-5
· Support enhanced Type 3 CB construction from a subset of HARQ processes based dynamic indication in DCI triggering the enhanced Type 3 CB
· FFS details

To indicate SPS vs non-SPS processes, either semi-static RRC configuration or dynamic switching is possible. In case only SPS processes are reported, the maximum CB size is determined from analysis of the configured or activated SPS configurations, which are provided with maximum number of HARQ processes per configuration and the HARQ process ID.
Lastly, it needs to be discussed how to handle new HARQ processes for the feedback which is generated together with the retransmission of other HARQ processes. If the subset of feedbacks is requested and it does not contain the new feedback HARQ ID, then potential issue of dropping the new feedback is expected. To avoid such situations, the gNB may ensure it does not request eType3 CB which does not include the new feedback, that is always possible based on scheduling decisions. Even in this case, it may be fine to allow the UE to drop the new feedback since there is no opportunity for transmission. There is another option, that the new bits are appended to the CB, that however may experience ambiguity issues if DCI is missed.

Proposal 2-6
· For handling HARQ feedbacks which process IDs are not included into the sub-set requested by a eType 3 CB trigger
· Option 1: a UE is not expected the sub-set of HARQ IDs to not contain the new HARQ feedback
· Option 2: a UE drops the HARQ feedback if the corresponding process ID is not contained in the triggered sub-set

PUCCH Repetitions Enhancements
During the RAN1#103-e meeting, repetition of PUCCH carrying HARQ-ACK, e.g. sub-slot repetitions, was agreed for further consideration. During the last RAN1#104-e meeting, the following additional agreements were made:
	Agreements: Support sub-slot based PUCCH repetition for HARQ-ACK based on the Rel-16 PUCCH procedure for slot-based PUCCH applied to sub-slot based PUCCH
· Note: the intention is to take the Rel-16 slot-based PUCCH by replacing with “sub-slot” appropriately, without further optimization unless necessary
· FFS whether or not there is any restriction for the applicability of sub-slot based PUCCH repetition for HARQ-ACK
· Dynamic repetition indication is supported also for sub-slot based PUCCH in Rel-17
· FFS: if the method to be specified in Cov. Enh WI for slot-based PUCCH repetition can be directly applied to sub-slot PUCCH or if changes are needed

Agreements: Support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot based PUCCH repetition. 
· FFS: Support for slot-based PUCCH repetition


In RAN1#104bis-e no additional progress was made, and in RAN1#105-e this topic was out of agenda.
It was noted that the minimum specification impact is expected, however there are several aspects which need to be resolved:
· Aspect 1: Ensuring transient gaps for sub-slot repetition cases of interest
· Aspect 2: UCI multiplexing for overlap of multiple sub-slot PUCCH with one PUSCH
· Aspect 3: Prioritization

For the Aspect 1, as we highlighted during previous discussions, when sub-slot configuration of 2 symbols {2,2,2,2,2,2,2} is used, there is a limitation in terms of ensuring transient period gaps when transmission parameters change from repetition to repetition. As indicated in RAN4 reply LS [R1-2102297], in FR1 and FR2, at least one symbol transient is required with beam/allocation/power change. Having this in mind, for current sub-slot configuration of 2 symbols it is only possible to use 1-symbol short PUCCH in order to have 1-symbol gap between repetitions. In order to enhance this and allow 2-symbol short PUCCH to be repeated as well, a mechanism of invalid symbols is required.
In Figure 1, it is illustrated how 2-symbol short PUCCH repetition over 2-symbol sub-slots can be repeated w/o gaps (top-left), with inserted gaps (top-right), and with falling back to 1-symbol short PUCCH (bottom).


[bookmark: _Ref47736410][bookmark: _Hlk68598871]Figure 1. Illustration of enhanced PUCCH repetitions

How the gaps are inserted may be further considered:
· Alt. 1: X-symbol gap
· Alt. 2: Y-sub-slot gap
· Alt. 3: Invalid symbols pattern
When a hypothetical/nominal PUCCH repetition overlaps with an invalid/gap symbol, it may either be dropped or postponed to a next sub-slot.

Proposal 3-1
· For sub-slot PUCCH repetition, introduce a mechanism of skipping UL symbols during repetitions mapping
· Alt.1: X-symbol gap
· Alt.2: Y-sub-slot gap
· Alt.3: Invalid symbol pattern

As for the Aspects 2 of UCI multiplexing, there could be many different details, however it is important to make PUCCH link budget consistent before multiplexing on PUSCH and after multiplexing on PUSCH. As illustrated in Figure 2, when two repetitions of a PUCCH collide with a PUSCH, the RE calculation formula could be updated to directly scale the number of REs two times. However, further discussion is needed to define specifically how to modify the UCI RE calculation formula, e.g. alpha or beta part, etc.



[bookmark: _Ref68598978]Figure 2. RE re-calculation for UCI multiplexing

Proposal 3-2
· The number of REs for UCI carrying HARQ-ACK on PUSCH is scaled with the number of PUCCH repetitions overlapped with a PUSCH
· FFS details

The aspect of prioritization also needs discussion together with intra-UE multiplexing in AI 8.3.3.
Lastly, it can be agreed that dynamic indication of number of sub-slot repetitions can be reused from the mechanism defined by CovEnh’s group for slot-based repetitions.

Proposal 3-3
· RAN1 uses the same mechanism for dynamic indication of the number of PUCCH repetitions for slot-based and sub-slot-based operation, by aligning with decisions made in CovEnh

PUCCH Carrier Switching
Agreements:
	Agreement: Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral

Agreement: For PUCCH carrier switching, the PUCCH resource configuration is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell). 

Agreement: For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.


One important issue for dynamic DCI based PUCCH carrier switching is how to indicate the target carrier. The following high-level options were discussed:
· Reuse PRI field
· Reuse an extended PRI field
· Introduce a new PUCCH carrier ID field
In our understanding there is no need for a separate DCI field. This approach introduces the largest overhead since it does not consider unusable PUCCH carrier ID + PRI combinations. In fact, PRI field size needs to be the largest among different configured carriers.
Therefore, reusing PRI field or extended PRI field is preferred for the sake of keeping the compactness of the DCI size. Making the PRI field size more flexible than just 3 bits may introduce additional flexibility. Moreover, the needed functionality may be achieved in many cases by <= 3-bit indication by optimization of the viable PUCCH carrier ID + PUCCH resource combinations.

Proposal 4-1
· For dynamic PUCCH carrier indication in DCI, the definition of PUCCH Resource ID (PRI) is extended by indicating a pair of {PUCCH resource, PUCCH carrier}

Further, the feature of dynamic PUCCH carrier switching should be limited to HARQ-ACK UCI and SR UCI, when SR is multiplexed with HARQ. There is no motivation for CSI carrier switching other than potential simplification of multiplexing cases when both CSI and HARQ are triggered. Note, in AI 8.3.3 the simultaneous PUCCH transmission on different carriers is also agreed and being discussed, which can help to handle the cases of different carriers for CSI and HARQ.

Proposal 4-2
· For dynamic PUCCH carrier indication in DCI, limit the UCI information for switching to HARQ-ACK and SR (when multiplexed with HARQ-ACK)

When dynamic HARQ-ACK is multiplexed with SPS HARQ-ACK, the switching may also be applied to SPS HARQ-ACK. Alternatively, the SPS HARQ-ACK may be subject to dropping, or a UE may not expect such combinations to happen.

Proposal 4-3
· If a time pattern for PUCCH for semi-static HARQ-ACK is not provided, the semi-static HARQ-ACK is multiplexed with dynamic HARQ-ACK on the carrier indicated for dynamic HARQ-ACK
· FFS if a time pattern for PCCH for semi-static HARQ is provided

Conclusions
In this contribution the UE HARQ feedback enhancements targeting URLLC/IIOT scenarios in Release 17 have been presented. Based on analysis and discussion, the following observations and proposals have been made:
Proposal 1-1
· SPS HARQ-ACK deferring is enabled/disabled by semi-static signaling per SPS configuration
Proposal 1-2
· Whether a SPS HARQ feedback should be deferred is determined solely based on semi-static configurations upon reception of SPS activation for any of the PDSCH activated by this DCI
· I.e., dynamic UCI multiplexing/presence is not considered
· Support additional configuration of SPS PUCCH resource with activated deferring, which is used for hypothesis testing on mapping SPS HARQ-ACK bits for a given initial/deferred slot/sub-slot
Proposal 1-3
· For the activated SPS HARQ-ACK deferral, the maximum k1 value is configured by RRC
Proposal 1-4
· The working assumption on handling SPS HARQ process ID collision can be confirmed with clarification that “received PDSCH” cover both skipped and transmitted SPS PDSCH
Proposal 1-5
· Existing procedures for deferred SPS HARQ-ACK multiplexing on UCI are reused with additional handling of inclusion of a non-contained k1 value to the k1 set for Type 1 CB construction

Proposal 2-1
· Support triggering of Type 3 CB additionally by DCI format 1_2
· Support triggering of eType 3 CB by DCI formats 1_1 and 1_2
Proposal 2-2
· Support triggering of enhanced Type 3 CB transmission by both
· DCI scheduling other PDSCH
· DCI not scheduling other PDSCH
Proposal 2-3
· Support combination of RRC configuration and triggering DCI content for constructing enhanced Type 3 CB, i.e. support multiple Type 3 CB sizes
· The different CB sizes are resulted from different assumption on
· cells to be reported
· SPS-only or all HARQ processes
· priority
· etc.
Proposal 2-4
· When Type 3 or eType 3 CB is triggered by a DCI, the priority field in the DCI, if present, is used to determine PUCCH priority carrying the CB
Proposal 2-5
· Support enhanced Type 3 CB construction from a subset of HARQ processes based dynamic indication in DCI triggering the enhanced Type 3 CB
· FFS details
Proposal 2-6
· For handling HARQ feedbacks which process IDs are not included into the sub-set requested by a eType 3 CB trigger
· Option 1: a UE is not expected the sub-set of HARQ IDs to not contain the new HARQ feedback
· Option 2: a UE drops the HARQ feedback if the corresponding process ID is not contained in the triggered sub-set

Proposal 3-1
· For sub-slot PUCCH repetition, introduce a mechanism of skipping UL symbols during repetitions mapping
· Alt.1: X-symbol gap
· Alt.2: Y-sub-slot gap
· Alt.3: Invalid symbol pattern
Proposal 3-2
· The number of REs for UCI carrying HARQ-ACK on PUSCH is scaled with the number of PUCCH repetitions overlapped with a PUSCH
· FFS details
Proposal 3-3
· RAN1 uses the same mechanism for dynamic indication of the number of PUCCH repetitions for slot-based and sub-slot-based operation, by aligning with decisions made in CovEnh

Proposal 4-1
· For dynamic PUCCH carrier indication in DCI, the definition of PUCCH Resource ID (PRI) is extended by indicating a pair of {PUCCH resource, PUCCH carrier}
Proposal 4-2
· For dynamic PUCCH carrier indication in DCI, limit the UCI information for switching to HARQ-ACK and SR (when multiplexed with HARQ-ACK)
Proposal 4-3
· If a time pattern for PUCCH for semi-static HARQ-ACK is not provided, the semi-static HARQ-ACK is multiplexed with dynamic HARQ-ACK on the carrier indicated for dynamic HARQ-ACK
· FFS if a time pattern for PCCH for semi-static HARQ is provided
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