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Introduction
In this contribution, we discuss the CR and higher layer signaling for endorsed Rel-18 TEI on pathloss RS for Type 1 CG-PUSCH and MC-Enh.  
Rel-18 TEI on pathloss RS for Type 1 CG-PUSCH
In Rel-16 [1], the UE feature of MAC CE based pathloss RS updates for PUSCH/SRS was introduced only for Type 2 CG and dynamic grant PUSCH, but not for Type 1 CG PUSCH.
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Indicates the maximum number of configured pathloss reference RSs for PUSCH/PUCCH/SRS by RRC that the UE can support for MAC-CE based pathloss reference RS update.
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And the corresponding RRC signaling can be seen as below[2]:
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                                OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated                                                    OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                               OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink                         OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                                   OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S
    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M
    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M
    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,
                                                    ms320, ms400, ms480, ms520, ms640, ms720,
                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH
    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                            OPTIONAL,   -- Need M
    tag-Id                              TAG-Id,
    dummy1                              ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {spCell, sCell}                                              OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                                                            OPTIONAL,   -- Cond MeasObject
    ...,
    [[
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                OPTIONAL,   -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N
    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    supplementaryUplinkRelease-r16      ENUMERATED {true}                                                       OPTIONAL,   -- Need N
    tdd-UL-DL-ConfigurationDedicated-IAB-MT-r16    TDD-UL-DL-ConfigDedicated-IAB-MT-r16                         OPTIONAL,   -- Cond TDD_IAB
    dormantBWP-Config-r16               SetupRelease { DormantBWP-Config-r16 }                                  OPTIONAL,   -- Need M
    ca-SlotOffset-r16                   CHOICE {
        refSCS15kHz                         INTEGER (-2..2),
        refSCS30KHz                         INTEGER (-5..5),
        refSCS60KHz                         INTEGER (-10..10),
        refSCS120KHz                        INTEGER (-20..20)
    }                                                                                                           OPTIONAL,   -- Cond AsyncCA
    dummy2                              SetupRelease { DummyJ }                                                 OPTIONAL,   -- Need M
    intraCellGuardBandsDL-List-r16      SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16           OPTIONAL,   -- Need S
    intraCellGuardBandsUL-List-r16      SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16           OPTIONAL,   -- Need S
    csi-RS-ValidationWithDCI-r16        ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    lte-CRS-PatternList1-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    lte-CRS-PatternList2-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    crs-RateMatch-PerCORESETPoolIndex-r16  ENUMERATED {enabled}                                                 OPTIONAL,   -- Need R
    enableTwoDefaultTCI-States-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultTCI-StatePerCoresetPoolIndex-r16 ENUMERATED {enabled}                                          OPTIONAL,   -- Need R
    enableBeamSwitchTiming-r16          ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType1-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType2-r16    ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    [[
    directionalCollisionHandling-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }                                OPTIONAL    -- Need M
    ]],
    [[
    nr-dl-PRS-PDC-Info-r17                 SetupRelease {NR-DL-PRS-PDC-Info-r17}                                OPTIONAL,   -- Need M
    semiStaticChannelAccessConfigUE-r17    SetupRelease {SemiStaticChannelAccessConfigUE-r17}                   OPTIONAL,   -- Need M
    mimoParam-r17                       SetupRelease {MIMOParam-r17}                                            OPTIONAL,   -- Need M
    channelAccessMode2-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    timeDomainHARQ-BundlingType1-r17    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    nrofHARQ-BundlingGroups-r17         ENUMERATED {n1, n2, n4}                                                 OPTIONAL,   -- Need R
    fdmed-ReceptionMulticast-r17        ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    moreThanOneNackOnlyMode-r17         ENUMERATED {mode2}                                                      OPTIONAL,   -- Need S
    tci-ActivatedConfig-r17             TCI-ActivatedConfig-r17                                                 OPTIONAL,   -- Cond TCI_ActivatedConfig
    directionalCollisionHandling-DC-r17 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    lte-NeighCellsCRS-AssistInfoList-r17  SetupRelease { LTE-NeighCellsCRS-AssistInfoList-r17 }                 OPTIONAL    -- Need M
    ]],
    [[
    lte-NeighCellsCRS-Assumptions-r17   ENUMERATED {false}                                                      OPTIONAL    -- Need R
    ]]
}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                                 OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    enablePL-RS-UpdateForPUSCH-SRS-r16  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-0-r16 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL,   -- Need M
    mpr-PowerBoost-FR2-r16              ENUMERATED {true}                                                       OPTIONAL    -- Need R
    ]]
}

DummyJ ::=                          SEQUENCE {
    maxEnergyDetectionThreshold-r16         INTEGER(-85..-52),
    energyDetectionThresholdOffset-r16      INTEGER (-20..-13),
    ul-toDL-COT-SharingED-Threshold-r16     INTEGER (-85..-52)                                                  OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16         ENUMERATED {true}                                                   OPTIONAL    -- Need R
}

ChannelAccessConfig-r16 ::=         SEQUENCE {
    energyDetectionConfig-r16           CHOICE {
        maxEnergyDetectionThreshold-r16         INTEGER (-85..-52),
        energyDetectionThresholdOffset-r16      INTEGER (-13..20)
    }                                                                                                           OPTIONAL,   -- Need R
    ul-toDL-COT-SharingED-Threshold-r16         INTEGER (-85..-52)                                              OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16             ENUMERATED {true}                                               OPTIONAL    -- Need R
}

IntraCellGuardBandsPerSCS-r16 ::=      SEQUENCE {
    guardBandSCS-r16                       SubcarrierSpacing,
    intraCellGuardBands-r16                SEQUENCE (SIZE (1..4)) OF GuardBand-r16
}

GuardBand-r16 ::=                      SEQUENCE {
     startCRB-r16                          INTEGER (0..274),
     nrofCRBs-r16                          INTEGER (0..15)
}

DormancyGroupID-r16 ::=         INTEGER (0..4)

DormantBWP-Config-r16::=               SEQUENCE {
    dormantBWP-Id-r16                      BWP-Id                                                           OPTIONAL,   -- Need M
    withinActiveTimeConfig-r16             SetupRelease { WithinActiveTimeConfig-r16 }                      OPTIONAL,   -- Need M
    outsideActiveTimeConfig-r16            SetupRelease { OutsideActiveTimeConfig-r16 }                     OPTIONAL    -- Need M
}

WithinActiveTimeConfig-r16 ::=         SEQUENCE {
   firstWithinActiveTimeBWP-Id-r16         BWP-Id                                                           OPTIONAL,   -- Need M
   dormancyGroupWithinActiveTime-r16       DormancyGroupID-r16                                              OPTIONAL    -- Need R
}

OutsideActiveTimeConfig-r16 ::=        SEQUENCE {
   firstOutsideActiveTimeBWP-Id-r16        BWP-Id                                                           OPTIONAL,   -- Need M
   dormancyGroupOutsideActiveTime-r16      DormancyGroupID-r16                                              OPTIONAL    -- Need R
}

UplinkTxSwitching-r16 ::=              SEQUENCE {
    uplinkTxSwitchingPeriodLocation-r16    BOOLEAN,
    uplinkTxSwitchingCarrier-r16           ENUMERATED {carrier1, carrier2}
}

MIMOParam-r17 ::= SEQUENCE {
    additionalPCI-ToAddModList-r17     SEQUENCE (SIZE(1..maxNrofAdditionalPCI-r17)) OF SSB-MTC-AdditionalPCI-r17  OPTIONAL,   -- Need N
    additionalPCI-ToReleaseList-r17    SEQUENCE (SIZE(1..maxNrofAdditionalPCI-r17)) OF AdditionalPCIIndex-r17     OPTIONAL,   -- Need N
    unifiedTCI-StateType-r17           ENUMERATED {separate, joint}                                         OPTIONAL,   -- Need R
    uplink-PowerControlToAddModList-r17  SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControl-r17      OPTIONAL,   -- Need N
    uplink-PowerControlToReleaseList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControlId-r17    OPTIONAL,   -- Need N
    sfnSchemePDCCH-r17                 ENUMERATED {sfnSchemeA,sfnSchemeB}                                   OPTIONAL,   -- Need R
    sfnSchemePDSCH-r17                 ENUMERATED {sfnSchemeA,sfnSchemeB}                                   OPTIONAL    -- Need R

}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	enablePL-RS-UpdateForPUSCH-SRS
When this parameter is present, the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS is enabled. Network only configures this parameter when the UE is configured with sri-PUSCH-PowerControl. If this field is not configured, network configures at most 4 pathloss RS resources for PUSCH/PUCCH/SRS transmissions per BWP, not including pathloss RS resources for SRS transmissions for positioning. (See TS 38.213 [13], clause 7).



According to the agreement in RAN1-113 meeting [3], MAC CE based pathloss RS updated for Type 1 CG PUSCH will be supported. 
Agreement
Rel-18 TEI proposal on pathloss RS for Type 1 CG-PUSCH is agreed. Relevant TP for clause 7.1.1 in TS 38.213 is endorsed in principle
· Note: Corresponding UE capability and RRC configuration will be introduced and discussed in future meetings.
	7.1.1 UE behaviour
……
<Unchanged parts are omitted>
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, 
· if the UE is provided [enablePL-RS-UpdateForType1CG-PUSCH-SRS], the UE determines a RS resource index qd from the value of PUSCH-PathlossReferenceRS-Id that is mapped to the sri-PUSCH-PowerControlId indicated by the srs-ResourceIndicator value included in rrc-ConfiguredUplinkGrant
· if the UE is not provided [enablePL-RS-UpdateForType1CG-PUSCH-SRS], a RS resource index qd is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell c or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
· ……
<Unchanged parts are omitted>



Hence, we propose to support the corresponding higher layer signaling and the detail can be seen as below and also in the attached excel sheet.
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                                OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated                                                    OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                               OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink                         OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                                   OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S
    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M
   ……
}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                                 OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
enablePL-RS-UpdateForPUSCH-SRS-r16  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
enablePL-RS-UpdateForType1CG-PUSCH-SRS-r18  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-0-r16 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL,   -- Need M
    mpr-PowerBoost-FR2-r16              ENUMERATED {true}                                                       OPTIONAL    -- Need R
    ]]
}

……

}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	enablePL-RS-UpdateForPUSCH-SRS
When this parameter is present, the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS is enabled. Network only configures this parameter when the UE is configured with sri-PUSCH-PowerControl. If this field is not configured, network configures at most 4 pathloss RS resources for PUSCH/PUCCH/SRS transmissions per BWP, not including pathloss RS resources for SRS transmissions for positioning. (See TS 38.213 [13], clause 7).

	enablePL-RS-UpdateForType1CG-PUSCH-SRS
When this parameter is present, the Rel-18 feature of MAC CE based pathloss RS updates for Type 1 CG-PUSCH is enabled. Network only configures this parameter when the UE is configured with enablePL-RS-UpdateForPUSCH-SRS.


Proposal 1: Endorse the higher layer signalling ‘enablePL-RS-UpdateForType1CG-PUSCH-SRS’ in the attached excel sheet for pathloss RS for Type 1 CG-PUSCH.
MC-Enh
Discussion on RRC signalling for MC enhancement
In RAN1#113 meeting, RRC signalling for MC enhancements was heatedly discussed and the framework was settled. [4] Basically, only the IEs related to Type-1B information fields are unstable. In this section, we provided our views on controversial issues. 
Cell list and scheduled cell combination 
The generic procedure for network and UE to determine the scheduled cell combination can be summarized as below:
	Granularity
	Signalling flow(from top to bottom)

	UL and DL
	Cell set list, i.e. MC-DCI-SetofCellsToAddModList

	UL and DL
	Cell set, i.e. MC-DCI-SetofCells

	UL or DL
	Cell list for DL, i.e. ScheduledCell-ListDCI-1-3
	Cell list for UL, i.e. ScheduledCell-ListDCI-0-3

	UL or DL
	Scheduled cell combination list within DL cell list, i.e. ScheduledCellCombo-ListDCI-1-3
	Scheduled cell combination list within UL cell list, i.e. ScheduledCellCombo-ListDCI-0-3

	UL or DL
	Scheduled cell combination for UL and DL respectively, i.e. ScheduledCellCombo



However, the IEs in red colour are not defined in the latest RRC signalling list, which should be included in the list as well. Actually, in the newest CR for MC, e.g. TR38.212, the aforementioned IEs have already been captured.

Proposal 2: Incorporate ScheduledCell-ListDCI-1-3 and ScheduledCellCombo-ListDCI-0-3 in RRC signalling list for MC.

IE related to type-3 HARQ-ACK codebook 
Depends on the current RRC list, the functionality of row#24 and row#25 is duplicated, which is shown as below:
	pdsch-HARQ-ACK-enhType3DCI-1-3
	Enable the enhanced Type 3 HARQ-ACK codebook triggering using DCI format 1_3
	ENUMERATED {enabled} 

	pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-3
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in DCI format 1_3 if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	ENUMERATED {enabled} 


From our understanding, the intention of the above two IE is to configure/enable one-shot HARQ-ACK request and enhanced Type 3 codebook indicator in DCI format 1_3 respectively. The functionality of each information field can be summarized as below:
· Type 3 codebook indication: Indicate UE to feedback HARQ-ACK information for all the HARQ processes on dedicated serving cells on one shot
· Enhanced Type 3 codebook indication: Indicate the HARQ processes on each target serving cells which need to be feedback on one shot.
On the other hand, we noticed that in the current TS38.212, the above two information fields have been captured as below:
	-	One-shot HARQ-ACK request – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedbackDCI-1-3 or pdsch-HARQ-ACK-enhType3DCI-1-3 is configured;
-	0 bit otherwise.
-	Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits.
-	0 bit if pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-3 is not configured;
-	 bits otherwise, where  is the number of entries in the higher layer parameter pdsch-HARQ-ACK-EnhType3ToAddModList.
	If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-EnhType3ToAddModList is replaced by pdsch-HARQ-ACK-EnhType3SecondaryList for the secondary PUCCH group.



Hence, row#24 and row#25 can be directly updated according to TS38.212.
Proposal 3: Update row#24 and row#25 as below to make it consistent with TS38.212.
	pdsch-HARQ-ACK-enhType3DCI-1-3 pdsch-HARQ-ACK-OneShotFeedbackDCI-1-3
	Enable the enhanced Type 3 HARQ-ACK codebook triggering using DCI format 1_3
Enable the UE to report A/N for all HARQ processes and all CCs configured in the PUCCH group using DCI format 1_3.
	ENUMERATED {enabled} 

	pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-3
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in DCI format 1_3 if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	ENUMERATED {enabled} 



TDRA table configuration for UL and DL scheduling
The RRC signalling structure of TDRA for MC scheduling was heatedly discussed in previous two meetings. There are several alternatives on the table as shown below:
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.1a: single joint table with increased table size
· Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
· Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
· Alt.4: Other approach if any

In theory, each of alternative in the list is workable. However, RAN1 achieved the following agreement in RAN1#112 meeting. It is clearly stated that ‘A’ joint TDRA table is configured by RRC signalling for the set of cells. From our understanding, only a single joint TDRA table should be configured, which is also aligned with spirit of Type-1B information field. 
	Agreement
For a set of cells which is configured for multi-cell scheduling using DCI format 0_X/1_X, a joint TDRA table is configured by RRC signaling for the set of cells with each row in the table containing TDRA indexes for all cells within the set of cells.
· TDRA field in the DCI format 0_X/1_X belongs to Type-1B field.
· TDRA field in the DCI format 0_X/1_X indicates a row from the joint TDRA table.
· TDRA index for a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1/1-1.


Based on the above analyses, we think Alt.2 reverts RAN1 agreement hence is not preferred.
Foremost and first, Type-1B information field is designed for a reasonable trade-off between DCI payload size overhead and scheduling flexibility. Accordingly, we should certainly not pursue that a MC DCI has same level of flexibility as legacy DCI format. If full flexibility and full functionality is the goal, gNB needs to schedule PDSCH/PUSCH with legacy DCI formats. 
Alt.1 introduces a joint TDRA table for all the cells and all the BWPs within a cell set. Each row of the table provides the entry index related to single DCI scheduling for each cell belonging to cell set respectively. On the other words, one column associated with one scheduled cell. No matter which UL/DL BWP is active, one row of the joint table can only indicates the same row index of single TDRA table.
Alt.1a introduce a joint table with larger size so that more combinations of TDRA table row index for the scheduled cell can be included. Hence, the scheduling flexibility is improved. Of course the price is larger bit-length for TDRA indicator information bit field in DCI format 0_3 and DCI format 1_3. 
Alt.1b doesn’t increase the size of joint TDRA table so the maximum bit length of TDRA indicator in DCI format 0_3 and DCI format 1_3 is same as that of legacy DCI format. The key point is to introduce size-matched mechanism to resolve the following problem:
· Different BWP can be configured with different TDRA table, which may have different sizes.
· Row index related to BWP#A may not be suitable to BWP#B if the rows within each TDRA table are different. 
· Out of range issue occurs if the indicated row index is larger than the maximum row index associated with the target BWP.
We agree that out of range issue may occur if improper configuration is applied for TDRA table across carriers. However, we don’t think the mechanism provided by alt.1b is exactly same as that of information field truncation/padding during BWP switching. The truncation/padding operation during BWP switching is applied to information bit field, which is purely for interpretation. In contrary, the mechanism proposed by alt.1b is applied after information field interpretation. Actually the out of range issue can be resolved by either of the following options:
· Option 1: provide more TDRA row index combinations for the scheduled cells, i.e. alt 1a or alt 3. It is gNB’s responsibility to guarantee there is suitable TDRA assignment for each scheduled cell.
· Option 2: the TDRA table size across BWPs with same BWP ID on different cells is same. Consequently, there is no out of range issue.
All in all, we think out of range issue is a kind of error configuration or error indication. It can be leave to gNB implementation.

Alt.3 configures each column in each BWP of each cell, and DCI code point is interpreted per cell. Hence, TDRA indication in DCI format 0_3 and DCI format 1_3 can be perfectly matched for the target BWP, not matter the target BWP is newly indicated by DCI or remains the same as before. As we announced in the first place, loss of flexibility on scheduling is the price of Type 1B information field, which is common to all the listed alternatives. However, alt.3 can provide reasonable flexibility with relative smaller overhead. 

Technically, we think both alt.1a and alt.3 are workable and outperforms the others. Alt.1a is simpler while 1 or 2 additional bits are required depending on the table size. Alt.3 doesn’t need additional bits for TDRA indicator in MC DCI while the configuration of joint TDRA table is a bit complicated. We slightly prefer alt.3. On the other hand, considering the situation in the last meeting, i.e. majority of companies are fine with alt. 1a, and the current design of RRC signalling for TDRA table is actually based on alt.1a, we can also live with alt.1a.

Proposal 4: For TDRA table configuration, adopt alt.1a, i.e. single joint table with increased table size.

For PDSCH TDRA table, the maximum table size is 16 and 64 respectively, depending on whether multi-PDSCH scheduling is supported or not. Considering it was agreed that multi-PDSCH scheduling on the same serving cell is not applicable to multi-carrier scheduling, 16 should be the starting point of defining the maximum table size for MC PDSCH scheduling. In order to relax the restrictions on scheduling, 32 or 64 rows can be considered as the upper bound of joint PDSCH TDRA table. For PUSCH TDRA table, the maximum table size is 64 if Rel-17 repetition mechanism is enabled. As Type-A repetition is an important approach to guarantee uplink coverage, it should be taken into account for MC scheduling. Hence, 128 rows can be considered as the upper bound of joint PUSCH TDRA table.

Proposal 5: For TDRA table configuration, if alt.1a is adopted, the maximum number of rows for PDSCH TDRA table and PUSCH TDRA table can be 32 and 128 respectively.

Configuration for other Type 1B information field

Similar to TDRA configuration, same principle should be applied to the other Type 1B information fields, including rate matching indication, ZP CSI-RS indication, TCI indication, SRS request indication and SRS offset indication.
· A joint table is configured for cell list.
· For each row of the joint table, the number of column is determined by the number of cells within cell list for DL and UL respectively.
· The number of rows is determined up to the required or expected flexibility.
Based on the listed principles, we think the current IE structure for the aforementioned information fields are acceptable.
Proposal 6: Adopt the current version of row#32-row#43 in the RRC signalling list.

Text proposal for MC enhancement
Text proposals for TS38.212
Clarification on Type-1A field
In previous meeting, Type-1A field is defined as a single field indicating common information to all the co-scheduled cells and the size of a Type-1A field is determined as the maximum field size of active BWPs among all cells within the set of cells. However, how to interpret Type-1A field for each scheduled serving cell has not been discussed. Taking the field ChannelAccess-Cpext-CAPC in DCI format 0_3 as an example, the corresponding definition is shown as below [5]:
	[bookmark: _Hlk142051441]ChannelAccess-CPext-CAPC –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
· 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 or Table 7.3.1.1.2-35A are configured by the higher layer parameter ul-AccessConfigListDCI-0-1


For a scenario where the scheduled cell set includes {Cell#1, Cell#2, Cell#3, Cell#4}, and where the corresponding  for cell  is summarized in Table 1, the bitwidth for the field ChannelAccess-CPext-CAPC is 3 bits according to the aforementioned definition.
[bookmark: _Ref142403470][bookmark: _Hlk142400983]Table 1 The occupied bits  of cell r
	Cell#r
	

	1
	         2

	2
	         3

	3
	         3

	4
	         1


If the DCI format 0_3 schedules {Cell#1, Cell#2} and if the field ChannelAccess-CPext-CAPC indicates “101”, it is unclear on how a MC UE interpret this field for Cell#1 as “101” exceeds the configured value range for this cell. To solve this problem, the UE can derive information of channel access type and CP extension via the 2 least significant bits of “101”, i.e., “01”for the scheduled cells.
[bookmark: _Hlk142404567]Proposal 7: MC UE interprets Type-1A field with  LSB of bits if the configured bit width for cell#r is smaller than   .

Clarification on ChannelAccess-CPext field
ChannelAccess-CPext in DCI format 1_3 is captured in the latest CR of TS38.212 as below [5]:
	[bookmark: _Hlk142057521]ChannelAccess-CPext – 0, 1, 2, 3 or 4 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 or Table 7.3.1.2.2-6A are configured by the higher layer parameter ul-AccessConfigListDCI-1-1.


However, ChannelAccess-CPext field in DCI format 1_3 was agreed to be Type-1A field in RAN1#112 meeting [6]. 
	Agreement
· ChannelAccess-Cpext in DCI format 1_X belongs to Type-1A field. 
· The indicated channel access information is applied to the PUCCH and/or SRS (whichever is first).
· ChannelAccess-Cpext-CAPC in DCI format 0_X belongs to Type-1A field. 
· The indicated code point is applied to all the co-scheduled PUSCHs and/or SRS (whichever is first) by DCI format 0_X.



Hence, the current wording in TS38.212 does not reflect the intention of the above agreement. In the other word, the bit width of ChannelAccess-Cpext should be determined by the largest value among the bit width for each cell belonging to the same cell set.  Accordingly, we have the following text proposal so as to better reflect the spirit of Type-1 field:
	· [bookmark: _Hlk142554914]ChannelAccess-CPext –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
· 0, 1, 2, 3 or 4 bits. The bitwidth of  for this field is determined as ⌈log2(𝐼)⌉ bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 or Table 7.3.1.2.2-6A are configured by the higher layer parameter ul-AccessConfigListDCI-1-1.


Proposal 8: Adopt the following text proposal in order correct the procedure of determining the bit length for ChannelAccess-CPext field in DCI format 0_3:
	7.3.1.2.4	 Format 1_3
-----------------------omitted text-----------------------
· ChannelAccess-CPext –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
· 0, 1, 2, 3 or 4 bits. The bitwidth of  for this field is determined as ⌈log2(𝐼)⌉ bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 or Table 7.3.1.2.2-6A are configured by the higher layer parameter ul-AccessConfigListDCI-1-1.
-----------------------omitted text-----------------------


[bookmark: _Hlk142406074]
Clarification on CSI request field
CSI request field is Type-1C field. It is captured in TS38.212 as below[5]:
	[bookmark: _Hlk141110275][bookmark: _Hlk141108543]CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize. This field is applied to the cell with the smallest serving cell index among the scheduled cells indicated by Scheduled cells indicator field or Frequency domain resource assignment field.


[bookmark: _Hlk142572084]Based on the aforementioned definition, the size of CSI request field is determined by higher layer parameter reportTriggerSize. Currently, the reportTriggerSize is configured per DCI format, i.e. DCI format 0_1 or DCI format 0_2. It is unclear which reportTriggerSize should be used to determine the bit width of CSI request field in DCI format 0_3. To fix that problem, the following potential solutions can be considered:
· Option 1: Similar to Type-1A field, the size of CSI request is determined as maximum field size of active BWPs among the cells within the set of cells. To be specific, the size of CSI request is equal to:  bits, where is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set,   is mapped to the cells according to an ascending order of a serving cell index with corresponding to the cell with the smallest serving cell index, and   is 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize of serving cell .
· Option 2: Introduce a new higher layer parameter, e.g., reportTriggerSizeDCI-0-3. The parameter is configured per set of cells. To be specific, the bit width of CSI request field is determined by higher layer parameter reportTriggerSizeDCI-0-3, which can be 0, 1, 2, 3, 4, 5, or 6 bits.
· Option 3: Determine the size of CSI request via reportTriggerSize configured for the cell with the smallest serving cell index among the scheduled cells.
Proposal 9: The following options can be considered to determine the bit width of CSI request field:
· Option 1: It is the maximum field size of active BWPs among the cells within the set of cells.
· Option 2: It is configured by the higher layer parameter reportTriggerSizeDCI-0-3.
· Option 3: It is determined by the reportTriggerSize configured for the cell with the smallest serving cell index among the scheduled cells.

Clarification on the DCI size alignment on the reference cell
In the latest CR for TS38.212 [5], if the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3, the UE applies zero padding to whichever of DCI format 0_3 or 1_3 that has a smaller size until it equals to the larger one. However, step 4D is to align the payload size between DCI format 0_3 and DCI format 1_3. If only one MC DCI is counted on reference cell, i.e. DCI format 0_3 or DCI format 1_3, there is no need to conduct alignment procedure between DCI format 0_3 and DCI format 1_3. Besides, it was agreed that the size of both DCI format 0_3 and DCI format 1_3 are counted on the same reference cell in RAN1#111 meeting as below:
	[bookmark: _Hlk142667120]Agreement
Confirm the RAN1#110bis-e working assumption with the following changes: 
Working Assumption
For a set of cells which is configured for multi-cell scheduling, 
· Existing DCI size budget is maintained on each cell of the set of cells.
· DCI size of DCI format 0_X/1_X is counted on one cell among the set of cells.
· FFS which cell DCI size of the DCI format 0_X/1_X is counted on the reference cell.
· BD/CCE of DCI format 0_X/1_X is counted on one cell among the set of cells.
· FFS which cell BD/CCE of the DCI format 0_X/1_X is counted on the reference cell.
· Same reference cell is used for both DCI format 0_X and DCI format 1_X.
· The reference cell is
· the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
· one cell of the set of cells which Ssearch space of DCI format 0_X/1_X is configured on one cell of the set of cells and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.
· FFS It is up to gNB on which cell the SS of the DCI format 0_X/1_X is configured on.
· FFS: How tTo address Rel-17 BD/CCE limit for any given cell (operating the feature under Rel-17 BD/CCE limit)
· For the reference cell, a total number of configured BD/CCEs for both DCI formats 0_X/1_X and legacy DCI formats (if configured) does not exceed the Rel-17 limits. 
· For other cells in the sets of cells, Rel-17 limits for PDCCH/DCI monitoring and BD/CCE counting rules for legacy DCI formats (not including DCI formats 0_X/1_X) apply
· Note: This does not mean a UE is required to support number of BDs/CCEs beyond the Rel-17 limits (i.e.,  and ) for PDCCH candidates for each scheduled cell.


Hence, step 4D should be applied to the case wherein both DCI format 0_3 and DCI format 1_3 are counted on reference cell.
Proposal 10: Adopt the following TP for clause 7.3.1.0 of TS 38.212:
	7.3.1.0   DCI size alignment
-----------------------omitted text-----------------------
Step 4D:
· If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213], or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213]
-----------------------omitted text-----------------------



Text proposals for TS38.213
Correction for Type-2 HARQ-ACK codebook generation
It was agreed that the Type-2 HARQ-ACK codebook should be separately generated for PDSCH(s) scheduled by DCI(s) with each scheduling more than one cell. Hence, new pseudo code for generating Type-2 HARQ-ACK codebook is provided in the latest CR for TS38.213. Compared with legacy Type-2 HARQ-ACK codebook generation, MC UE needs to guarantee each HARQ-ACK bit corresponding to each scheduled cell within the same cell set can be correctly placed in the codebook with same counting DAI and total DAI for the cell set. Hence, the following procedure is specially considered and captured in the pseudo code:
· Cell set circling under monitoring occasion circles
· Cell circling under cell set circles
· Zero padding to the HARQ-ACK bits for each cell set so that gNB and UE can have common understanding on the number of HARQ-ACK bits for each cell set once DCI missing happens.
Although the current CR reflect the spirit of the agreements pretty well, there are several issues needs to be discussed/resolved.
Issue#1: The parameter  denotes the maximum number of cells within a cell set. It is used to determine the number of cell circles within a cell set in the pseudo code. However, it is defined as the maximum number of serving cells across cell sets. Hence, we propose to adopt the following text proposal to correct the definition of .

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
-----------------------omitted text-----------------------
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
Set  to the maximum total number of TBs in PDSCH receptions that can be scheduled by a DCI format 1_3 over more than one serving cells in a set of serving cells across the number of sets of serving cells
Set  to the number of sets of serving cells MC-DCI-SetofCells in a PUCCH group
Set  – index of sets of serving cells, 
Set  to the index of a serving cell, in a set of indexes of serving cells arranged in ascending order, from the set of  serving cells, 
Set  – PDCCH monitoring occasion index for detection of a DCI format 1_3 scheduling PDSCH receptions on serving cells from a set of serving cells: lower index corresponds to earlier PDCCH monitoring occasion
Set  
Set 
Set 
Set 
Set  to the number of PDCCH monitoring occasions
-----------------------omitted text-----------------------



Issue#2: In RAN1#110bis meeting, the following agreement was achieved. 
	Agreement
· UE does not expect to be configured both multi-PDSCH scheduling and multi-cell PDSCH scheduling on the same or different cells within a same PUCCH group.


According to the above agreement, multi-PDSCH scheduling on any cell from the more than one cell scheduled by DCI format 1_3 is not supported. Furthermore, UE only needs to generate HARQ-ACK bits for PDSCH with enabled HARQ-ACK information, which is missing if harq-ACK-spatialBundlingPUCCH is not provided. Hence, we propose the following text proposal
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
-----------------------omitted text-----------------------
Set  to the number of PDCCH monitoring occasions
while 
[bookmark: OLE_LINK2]if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
; 
; 
-----------------------omitted text-----------------------
end if
; 
while   
end while
end while
;
Else 
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
-----------------------omitted text-----------------------
end if
;
while  
= NACK;
;
end while
end while
;
end if 
; 
end while
-----------------------omitted text-----------------------



Issue#3: The value set Vs is the cardinality of index for ACK/NACK bits associated with received PDCCH in the codebook. Therefore, it needs to be updated once counter DAI value is changed or counter DAI circle is changed. The current operation only takes the last j and DAI value into account, which is not correct.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
-----------------------omitted text-----------------------
Set  to the number of PDCCH monitoring occasions
while 
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
; 
; 
while 
if the UE is scheduled PDSCH reception on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, of set 
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if 
end 
;
end while 
end if
; 
while   
= NACK;
;
end while
;
end while
;
Else 
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell  
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
				else
 = HARQ-ACK information bit corresponding to the first transport block of this cell
				end if
else
	= HARQ-ACK information bit of this cell
end if
;
end if
;
end while
end if
;
while  
= NACK;
;
end while
;
end while
;
end if 
; 
end while
-----------------------omitted text-----------------------


 
Proposal 11: Adopt the following text proposal for section 9.1.3.1 in TS38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
-----------------------omitted text-----------------------
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
Set  to the maximum total number of TBs in PDSCH receptions that can be scheduled by a DCI format 1_3 over more than one serving cells in a set of serving cells across the number of sets of serving cells
Set  to the number of sets of serving cells MC-DCI-SetofCells in a PUCCH group
Set  – index of sets of serving cells, 
Set  to the index of a serving cell, in a set of indexes of serving cells arranged in ascending order, from the set of  serving cells, 
Set  – PDCCH monitoring occasion index for detection of a DCI format 1_3 scheduling PDSCH receptions on serving cells from a set of serving cells: lower index corresponds to earlier PDCCH monitoring occasion
Set  
Set 
Set 
Set 
Set  to the number of PDCCH monitoring occasions
while 
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
; 
; 
while 
if the UE is scheduled PDSCH reception on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, of set 
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if 
end 
;
end while 
end if
; 
while   
= NACK;
;
end while
;
end while
;
Else 
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell  
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
				else
 = HARQ-ACK information bit corresponding to the first transport block of this cell
				end if
else
	= HARQ-ACK information bit of this cell
end if
;
end if
;
end while
end if
;
while  
= NACK;
;
end while
;
end while
;
end if 
; 
end while
-----------------------omitted text-----------------------



Text proposals for TS38.214
Uplink switching 
In RAN1#111 meeting, the following agreement is achieved.
	Agreement
For dual UL, if UE supports concurrent transmission on all band pairs and supports up to 2 ports UL transmission on all the bands in the band combination, all possible switching cases with 1T-1T and 2T are assumed
· In case of 3 bands, 6 switching cases ({2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}, {1T, 1T, 0T}, {1T, 0T, 1T}, {0T, 1T, 1T}) are assumed.
· In case of 4 bands, 10 switching cases ({2T,0T,0T,0T}, {0T,2T,0T,0T}, {0T,0T,2T,0T}, {0T,0T,0T,2T}, {1T,1T,0T,0T}, {1T,0T,1T,0T}, {1T,0T,0T,1T}, {0T,1T,1T,0T}, {0T,1T,0T,1T}, {0T,0T,1T,1T}) are assumed.


When uplink Tx switching for a UE involves 3 bands, any operation state from {2T,0T,0T}, {0T,2T,0T}, {0T,0T,2T}, {1T, 1T, 0T}, {1T, 0T, 1T} and {0T, 1T, 1T} is supported. To be specific, the following three switching cases are supported according to the agreement :
· {0T, 1T, 1T} to {2T,0T,0T}
· {1T, 0T, 1T} to {0T,2T,0T}
· {1T, 1T, 0T} to {0T,0T,2T}
In the current draft CR, the case wherein UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band is captured. However, the case wherein UE is to transmit a 1-port transmission on one uplink carrier on the 1st band while the current operation state in which 1-port transmission can be supported in the 2nd and 3rd band is missing. Hence, we have the following proposal to fix the hole in the current TR.
Proposal 12: The uplink Tx switching case for at least three bands should be modified as follows:
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-----------------------omitted text-----------------------




Conclusion 
Based on the above discussion on pathloss RS for Type 1 CG PUSCH, and MC-Enh, we propose the following proposal:
Rel-18 TEI on pathloss RS for Type 1 CG-PUSCH
Proposal 1: Endorse the higher layer signalling ‘enablePL-RS-UpdateForType1CG-PUSCH-SRS’ in the attached excel sheet for pathloss RS for Type 1 CG-PUSCH.
MC-Enh
Proposal 2: Incorporate ScheduledCell-ListDCI-1-3 and ScheduledCellCombo-ListDCI-0-3 in RRC signalling list for MC.
Proposal 3: Update row#24 and row#25 as below to make it consistent with TS38.212.
	pdsch-HARQ-ACK-enhType3DCI-1-3 pdsch-HARQ-ACK-OneShotFeedbackDCI-1-3
	Enable the enhanced Type 3 HARQ-ACK codebook triggering using DCI format 1_3
Enable the UE to report A/N for all HARQ processes and all CCs configured in the PUCCH group using DCI format 1_3.
	ENUMERATED {enabled} 

	pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-3
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in DCI format 1_3 if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group. 
	ENUMERATED {enabled} 


Proposal 4: For TDRA table configuration, adopt alt.1a, i.e. single joint table with increased table size.
Proposal 5: For TDRA table configuration, if alt.1a is adopted, the maximum number of rows for PDSCH TDRA table and PUSCH TDRA table can be 32 and 128 respectively.
Proposal 6: Adopt the current version of row#32-row#43 in the RRC signalling list.
Proposal 7: MC UE interprets Type-1A field with  LSB of bits if the configured bit width for cell#r is smaller than   .
Proposal 8: Adopt the following text proposal in order correct the procedure of determining the bit length for ChannelAccess-CPext field in DCI format 0_3:
	7.3.1.2.4	 Format 1_3
-----------------------omitted text-----------------------
· ChannelAccess-CPext –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-1-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
· 0, 1, 2, 3 or 4 bits. The bitwidth of  for this field is determined as ⌈log2(𝐼)⌉ bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-1 or in Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 or Table 7.3.1.2.2-6A are configured by the higher layer parameter ul-AccessConfigListDCI-1-1.
-----------------------omitted text-----------------------


Proposal 9: The following options can be considered to determine the bit width of CSI request field:
· Option 1: It is the maximum field size of active BWPs among the cells within the set of cells.
· Option 2: It is configured by the higher layer parameter reportTriggerSizeDCI-0-3.
· Option 3: It is determined by the reportTriggerSize configured for the cell with the smallest serving cell index among the scheduled cells.
Proposal 10: Adopt the following TP for clause 7.3.1.0 of TS 38.212:
	7.3.1.0   DCI size alignment
-----------------------omitted text-----------------------
Step 4D:
· If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213], or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213]
-----------------------omitted text-----------------------



Proposal 11: Adopt the following text proposal for section 9.1.3.1 in TS38.213.
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
-----------------------omitted text-----------------------
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
Set  to the maximum total number of TBs in PDSCH receptions that can be scheduled by a DCI format 1_3 over more than one serving cells in a set of serving cells across the number of sets of serving cells
Set  to the number of sets of serving cells MC-DCI-SetofCells in a PUCCH group
Set  – index of sets of serving cells, 
Set  to the index of a serving cell, in a set of indexes of serving cells arranged in ascending order, from the set of  serving cells, 
Set  – PDCCH monitoring occasion index for detection of a DCI format 1_3 scheduling PDSCH receptions on serving cells from a set of serving cells: lower index corresponds to earlier PDCCH monitoring occasion
Set  
Set 
Set 
Set 
Set  to the number of PDCCH monitoring occasions
while 
if harq-ACK-SpatialBundlingPUCCH is not provided,
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
; 
; 
while 
if the UE is scheduled PDSCH reception on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, of set 
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if 
end 
;
end while 
end if
; 
while   
= NACK;
;
end while
;
end while
;
Else 
while 
if there is more than one PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on a more than one serving cell from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell  
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
				else
 = HARQ-ACK information bit corresponding to the first transport block of this cell
				end if
else
	= HARQ-ACK information bit of this cell
end if
;
end if
;
end while
end if
;
while  
= NACK;
;
end while
;
end while
;
end if 
; 
end while
-----------------------omitted text-----------------------


Proposal 12: The uplink Tx switching case for at least three bands should be modified as follows:
	6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
-----------------------omitted text-----------------------
-	When the UE is to transmit a 1-port or 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-----------------------omitted text-----------------------
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