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Introduction
A work items on NR coverage enhancement was approved [1]. One of objectives of this work item is PUCCH enhancements such as
· Specify signalling mechanism to support dynamic PUCCH repetition factor indication
· Specify mechanism to support DMRS bundling across PUCCH repetitions
This document provides our view on PUCCH enhancement.
Discussion
Dynamic PUCCH repetition factor indication
In RAN1#106e, following working assumption was confirmed.
Working assumption: (Confirmed in RAN1#106e)
· In Rel.17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication.
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel.16 PUCCH resource indication mechanism based on “PUCCH resource indicator (PRI) field and starting CCE index (when applicable based on Rel.16 specification) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details
One of remaining issues is RRC signaling enhancement details. The IE PUCCH-Config is used to configure UE-specific PUCCH parameters. PUCCH-Config information element in Rel.16 is described in Appendix A. In Rel.16, repetition factor (nrofSlots) is included in PUCCH-FormatConfig field, which are parameters common for all PUCCH resources of each PUCCH format. In order to enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource, potential enhancement would be to include repetition factor in PUCCH-Resource field as follows.
	PUCCH-Resource ::=                      SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    startingPRB                             PRB-Id,
    intraSlotFrequencyHopping               ENUMERATED { enabled }                                                OPTIONAL, -- Need R
    secondHopPRB                            PRB-Id                                                                OPTIONAL, -- Need R
nrofSlots-r17                           ENUMERATED {n2,n4,n8}
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2,
        format3                                 PUCCH-format3,
        format4                                 PUCCH-format4
    }
}


In Rel.17 IIoT/URLLC WI, there is following agreements and conclusion.
Agreement:
· 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 CovEnh WI for slot-based PUCCH repetition can be directly applied to sub-slot PUCCH or if changes are needed.
Agreement:
· Support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot-based PUCCH repetition.
· FFS: Support for slot-based PUCCH repetition
Conclusion:
· The dynamic repetition indication solution for slot-based PUCCH repetition from the RAN1#105e working assumption from CovEnh WI can be directly applied for dynamic repetition indication for sub-slot based PUCCH repetition.
Agreement:
· Support slot-based PUCCH repetition for PUCCH format 0 and format 2 also for single TRP operation.
· The support is subject to independent UE capability indication.

According to above agreements, dynamic repetition factor indication is also applied to short PUCCH formats. Therefore, the parameter for the dynamic repetition factor indication (e.g., nrofSlots-r17) is needed for all PUCCH formats. If the value range of the repetition factor is same among PUCCH formats, e.g., {2, 4, 8}, including repetition factor for Rel.17 (nrofSlots-r17) in PUCCH-Resource field is sufficient. If the value range of the repetition factor is different among PUCCH formats, e.g., {2, 4, 8} for PUCCH format 1/3/4, and {2, 3, 4, 7} for PUCCH format 0/2, repetition factor for Rel.17 (nrofSlots-r17) should be included in formatX description as follows.
	PUCCH-format3 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10)
nrofSlots-r17                           ENUMERATED {n2,n4,n8}
}


In our view, in spite of the actual performance difference among PUCCH formats, different PUCCH formats without repetitions are used in normal coverage (i.e., no coverage enhancement) conditions. For coverage enhancement conditions, the similar amount of the repetition can be applied regardless of PUCCH formats. Therefore, common range for repetition factor can be sufficient.
Proposal 1: Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, and 4.
Proposal 2: Common parameter (e.g., nrofSlots-r17) among PUCCH formats is introduced for dynamic repetition factor indication.
Proposal 3: Repetition factor is included in PUCCH-Resource description. The detailed RRC structure is up to RAN2.

On dynamic repetition factor indication, there was discussion on whether dynamic PUCCH repetition factor indication should be applied to semi-static PUCCH. In RAN1#106e, the following agreement was made.
Agreement:
· Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel.17.
The remaining issue is whether dynamic (by activation DCI) PUCCH repetition factor indication for HARQ-ACK for SPS PDSCH is supported or not. In our view, to introduce PRI like indication to activation DCI is one of possibility if the motivation to introduce dynamic indication is clarified since it would be relatively less specification impact to introduce dynamic repetition factor indication for HARQ-ACK for SPS PDSCH.
Proposal 4: Dynamic PUCCH repetition factor indication for HARQ-ACK for SPS PDSCH can be considered. If supported, dynamic PUCCH repetition factor indication should be based on PRI in activation DCI.

Support DMRS bundling across PUCCH repetitions
A UE shall not change a transmission power over a period to allow a joint channel estimation at gNB. This condition shall be satisfied even if a change of pathloss measurements or the reception of TPC command. The period to keep the transmission power was agreed to call as time domain window (TDW) in the context of joint channel estimation for PUSCH. The same mechanism to support DMRS bundling across repetitions discussed in PUSCH enhancement should be applied for PUCCH enhancement. For example, joint channel estimation for PUCCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE. The concept of the configured TDW and actual TDW can also be applied to PUCCH repetition. The length of configured TDW can be explicitly configured. Whether it is semi-statically configured or dynamically indicated is FFS. If dynamic indication of the length of configured TDW is supported, in addition to PUCCH repetition factor indication, length of the configured TDW can be indicated as an additional parameter in the PUCCH resource set and PUCCH resource indicator field can be reused. In this case, in order to allow flexibility, extending the PUCCH resource indicator field would be one possibility.
Proposal 5: Joint channel estimation for PUCCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
Proposal 6: The concept of the configured TDW and actual TDW in the context of joint channel estimation for PUSCH should also be applied to PUCCH repetition.
Proposal 7: If the length of the configured TDW needs dynamic indication, PUCCH resource indicator field can be used to inform UE length of the configured TDW. If dynamic indication is supported, consider extending PUCCH resource indicator field for further flexibility.

A combination of inter-slot frequency hopping with inter-slot bundling for enabling joint channel estimation is also considered. In order to allow joint channel estimation, PRB position should be the same during at least the period of actual TDW. The inter-slot frequency hopping pattern for PUSCH repetition Type A with joint channel estimation is discussed in [2]. In our view, inter-slot frequency hopping pattern for joint channel estimation is per configured or actual TDW which is determined based on configured/indicated TDW length and semi-static TDD configuration. For PUCCH repetition with joint channel estimation, same frequency hopping pattern should be applied.
Proposal 8: The determination of inter-slot frequency hopping pattern and precoder cycling pattern for PUSCH repetition Type A is reused for PUCCH repetition.
· For PUCCH with joint channel estimation, the inter-slot frequency hopping is performed per configured or actual TDW, which is determined based on configured/indicated TDW length and semi-static TDD configuration. The details including configured or actual TDW determination is according to discussion in AI 8.8.1.3.

Conclusion
In this contribution, we provide our view on PUCCH enhancement. We made following proposals.
Proposal 1: Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, and 4.
Proposal 2: Common parameter (e.g., nrofSlots-r17) among PUCCH formats is introduced for dynamic repetition factor indication.
Proposal 3: Repetition factor is included in PUCCH-Resource description. The detailed RRC structure is up to RAN2.
Proposal 4: Dynamic PUCCH repetition factor indication for HARQ-ACK for SPS PDSCH can be considered. If supported, dynamic PUCCH repetition factor indication should be based on PRI in activation DCI.
Proposal 5: Joint channel estimation for PUCCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
Proposal 6: The concept of the configured TDW and actual TDW in the context of joint channel estimation for PUSCH should also be applied to PUCCH repetition.
Proposal 7: If the length of the configured TDW needs dynamic indication, PUCCH resource indicator field can be used to inform UE length of the configured TDW. If dynamic indication is supported, consider extending PUCCH resource indicator field for further flexibility.
Proposal 8: The determination of inter-slot frequency hopping pattern and precoder cycling pattern for PUSCH repetition Type A is reused for PUCCH repetition.
· For PUCCH with joint channel estimation, the inter-slot frequency hopping is performed per configured or actual TDW, which is determined based on configured/indicated TDW length and semi-static TDD configuration. The details including configured or actual TDW determination is according to discussion in AI 8.8.1.3.
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Appendix A: PUCCH-Config information element in Rel.16
	-- ASN1START
-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {
    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet   OPTIONAL, -- Need N
    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId OPTIONAL, -- Need N
    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource         OPTIONAL, -- Need N
    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId       OPTIONAL, -- Need N
    format1                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format2                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format3                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format4                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig
                                                                                                                  OPTIONAL, -- Need N
    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId
                                                                                                                  OPTIONAL, -- Need N
    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                            OPTIONAL, -- Need M
    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M
    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    pucch-PowerControl                      PUCCH-PowerControl                                                    OPTIONAL, -- Need M
    ...,
    [[
    resourceToAddModListExt-r16             SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceExt-r16  OPTIONAL, -- Need N
    dl-DataToUL-ACK-r16                     SetupRelease { DL-DataToUL-ACK-r16 }                                  OPTIONAL, -- Need M
    ul-AccessConfigListDCI-1-1-r16          SetupRelease { UL-AccessConfigListDCI-1-1-r16 }                       OPTIONAL, -- Need M
    subslotLengthForPUCCH-r16               CHOICE {
            normalCP-r16                        ENUMERATED {n2,n7},
            extendedCP-r16                      ENUMERATED {n2,n6}
    }                                                                                                             OPTIONAL, -- Need R
    dl-DataToUL-ACK-DCI-1-2-r16             SetupRelease { DL-DataToUL-ACK-DCI-1-2-r16}                           OPTIONAL, -- Need M
    numberOfBitsForPUCCH-ResourceIndicatorDCI-1-2-r16  INTEGER (0..3)                                             OPTIONAL, -- Need R
    dmrs-UplinkTransformPrecodingPUCCH-r16  ENUMERATED {enabled}                                                  OPTIONAL,  -- Cond PI2-BPSK
    spatialRelationInfoToAddModListSizeExt-v1610    SEQUENCE (SIZE (1..maxNrofSpatialRelationInfosDiff-r16)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseListSizeExt-v1610   SEQUENCE (SIZE (1..maxNrofSpatialRelationInfosDiff-r16)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToAddModListExt-v1610  SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF PUCCH-SpatialRelationInfoExt-r16
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseListExt-v1610    SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF
                                                                            PUCCH-SpatialRelationInfoId-r16       OPTIONAL, -- Need N
    resourceGroupToAddModList-r16           SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroup-r16
                                                                                                                  OPTIONAL, -- Need N
    resourceGroupToReleaseList-r16          SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroupId-r16
                                                                                                                  OPTIONAL, -- Need N
    sps-PUCCH-AN-List-r16                   SetupRelease { SPS-PUCCH-AN-List-r16 }                                OPTIONAL,  -- Need M
    schedulingRequestResourceToAddModListExt-v1610   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfigExt-v1610
                                                                                                                  OPTIONAL -- Need N
    ]]
}

PUCCH-FormatConfig ::=                  SEQUENCE {
    interslotFrequencyHopping               ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    additionalDMRS                          ENUMERATED {true}                                                     OPTIONAL, -- Need R
    maxCodeRate                             PUCCH-MaxCodeRate                                                     OPTIONAL, -- Need R
    nrofSlots                               ENUMERATED {n2,n4,n8}                                                 OPTIONAL, -- Need S
    pi2BPSK                                 ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    simultaneousHARQ-ACK-CSI                ENUMERATED {true}                                                     OPTIONAL  -- Need R
}

PUCCH-MaxCodeRate ::=                   ENUMERATED {zeroDot08, zeroDot15, zeroDot25, zeroDot35, zeroDot45, zeroDot60, zeroDot80}

-- A set with one or more PUCCH resources
PUCCH-ResourceSet ::=                   SEQUENCE {
    pucch-ResourceSetId                     PUCCH-ResourceSetId,
    resourceList                            SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerSet)) OF PUCCH-ResourceId,
    maxPayloadSize                          INTEGER (4..256)                                                      OPTIONAL  -- Need R
}

PUCCH-ResourceSetId ::=                 INTEGER (0..maxNrofPUCCH-ResourceSets-1)

PUCCH-Resource ::=                      SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    startingPRB                             PRB-Id,
    intraSlotFrequencyHopping               ENUMERATED { enabled }                                                OPTIONAL, -- Need R
    secondHopPRB                            PRB-Id                                                                OPTIONAL, -- Need R
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2,
        format3                                 PUCCH-format3,
        format4                                 PUCCH-format4
    }
}

PUCCH-ResourceExt-r16 ::=               SEQUENCE {
    interlaceAllocation-r16                 SEQUENCE {
        rb-SetIndex                             INTEGER (0..4),
        interlace0                              CHOICE {
            scs15                                   INTEGER (0..9),
            scs30                                   INTEGER (0..4)
        }
    }                                                                                                             OPTIONAL,  --Need R
    formatExt-v1610                         CHOICE {
        interlace1-v1610                            INTEGER (0..9),
        occ-v1610                                   SEQUENCE {
            occ-Length-v1610                                ENUMERATED {n2,n4}                                       OPTIONAL, -- Need M
            occ-Index-v1610                                 ENUMERATED {n0,n1,n2,n3}                                 OPTIONAL  -- Need M
        }
    }                                                                                                            OPTIONAL,  -- Need R
    ...
}

PUCCH-ResourceId ::=                    INTEGER (0..maxNrofPUCCH-Resources-1)


PUCCH-format0 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format1 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10),
    timeDomainOCC                                   INTEGER(0..6)
}

PUCCH-format2 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format3 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10)
}

PUCCH-format4 ::=                               SEQUENCE {
    nrofSymbols                                     INTEGER (4..14),
    occ-Length                                      ENUMERATED {n2,n4},
    occ-Index                                       ENUMERATED {n0,n1,n2,n3},
    startingSymbolIndex                             INTEGER(0..10)
}

PUCCH-ResourceGroup-r16 ::=                SEQUENCE {
    pucch-ResourceGroupId-r16                  PUCCH-ResourceGroupId-r16,
    resourcePerGroupList-r16                   SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerGroup-r16)) OF PUCCH-ResourceId
}

PUCCH-ResourceGroupId-r16 ::=              INTEGER (0..maxNrofPUCCH-ResourceGroups-1-r16)

DL-DataToUL-ACK-r16 ::=                    SEQUENCE (SIZE (1..8)) OF INTEGER (-1..15)

DL-DataToUL-ACK-DCI-1-2-r16 ::=            SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)

UL-AccessConfigListDCI-1-1-r16 ::=         SEQUENCE (SIZE (1..16)) OF INTEGER (0..15)

-- TAG-PUCCH-CONFIG-STOP
-- ASN1STOP



Appendix B: Agreements in previous meetings
RAN1#104e
Agreements:
· Down selection from the following two options to support dynamic PUCCH repetition factor indication.
· Option 1 (without DCI enhancement): Enhance RRC signalling to allow configuration of PUCCH repetition factor per PUCCH resource. PUCCH repetition factor is implicitly indicated by DCI.
· FFS: Details, e.g., via reusing the “PUCCH resource indicator” field (without increasing the number of bits of it), starting CCE index (when applicable) of DCI, by PDCCH aggregation level, etc.
· FFS: RRC signalling enhancement details
· Option 2 (with DCI enhancement): PUCCH repetition factor is explicitly indicated by DCI.
· E.g., introduce a new field or increase the number of bits of an existing field (e.g., PRI) in DCI for PUCCH repetition factor indication
· FFS: Whether there is a need for RRC update

Agreements:
· Subject to the prerequisite of DMRS bundling for PUCCH repetitions, enhance inter-slot frequency hopping pattern for PUCCH repetitions with DMRS bundling.
· FFS: Details in inter-slot frequency hopping pattern enhancement, e.g., additional frequency hopping patterns than Rel.16
· Strive for common design for PUSCH / PUCCH with DMRS bundling as much as possible

Conclusion:
· For the study of enhancing inter-slot frequency hopping pattern for PUCCH repetitions with DMRS bundling, at least the following aspects can be considered.
· Performance trade-off between maximizing the number of consecutive UL slots in one frequency hop (to achieve more DMRS bundling gain) and maximizing the number of hops (to achieve more diversity gain).
· Note: The maximum number of frequency hopping positions is still 2 as in Rel.15/16.
· Interaction between hopping boundary determination and TDD configuration

Conclusion:
· For the simulations to study the enhancement of inter-slot frequency hopping pattern for PUCCH repetitions with DMRS bundling, simulation assumptions in TR38.830 are reused as a starting point.
· Note: Additional simulation scenarios / assumptions are not precluded.

Agreements:
· Subject to prerequisites of DMRS bundling for PUCCH repetitions, support enabling PUCCH repetitions with DMRS bundling via RRC configuration.
· FFS: The configuration is per UE or per PUCCH resource.
· FFS: Whether additional dynamic signalling is needed to enable/disable PUCCH repetitions with DMRS bundling
· FFS: Necessity of additional signalling / configuration of DMRS bundling duration / window and associated size

Conclusion:
· In Rel.17, deprioritize the study of DMRS pattern / location / granularity optimization for PUCCH coverage enhancement in AI 8.8.2. This conclusion could be revisited after the progress on the study of DMRS pattern / location / granularity optimization for PUSCH coverage enhancement in AI 8.8.1.3.

RAN1#105e
Working assumption:
· In Rel.17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication.
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel.16 PUCCH resource indication mechanism based on “PUCCH resource indicator (PRI) field and starting CCE index (when applicable based on Rel.16 specification) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details

Conclusion:
· For PUCCH repetitions, the following use cases are deprioritized in RAN1 work on PUCCH DMRS bundling.
· Use case 1: Back-to-back PUCCH repetitions within one slot
· Use case 2: non-back-to-back PUCCH repetitions within one slot
· Use case 2a: No uplink transmission in the middle of two PUCCH repetitions
· Use case 2b: Other uplink transmissions in the middle of two PUCCH repetitions

Agreement:
· For DMRS bundling for PUCCH repetitions, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUCCH repetitions subject to power consistency and phase continuity requirements.
· Strive for common design of the time domain window for PUSCH / PUCCH with DMRS bundling as much as possible.

RAN1#106e
Agreement:
· Confirm the following working assumption:
· In Rel.17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication.
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel.16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel.16 specification) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details

Agreement:
· For a PUCCH resource, if both a new repetition parameter corresponding to Rel.17 dynamic PUCCH repetition factor indication and the Rel.15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots.

Agreement:
· In Rel.17, reuse the Rel.16 PUCCH repetition factors, 2, 4, 8.
· Do not support PUCCH repetition factor larger than 8 in Rel.17.

Agreement:
· Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel.17.

Agreement:
· For DMRS bundling for PUCCH repetitions, RAN1 at least prioritize use case 3 and 4a in R1-2104119.
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