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START OF CHANGES

6.3.2
Radio resource control information elements
–
BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP.

BWP-UplinkDedicated information element

-- ASN1START

-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {

    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M

    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M

    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M

    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M

    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly

    ...

    pucch-Config-r16                 
SetupRelease { PUCCH-Config-r16 }                               OPTIONAL,   -- Need M

}

PUCCH-Config-r16 ::=                SEQUENCE {

pucch-ConfigurationList-r16          SEQUENCE (SIZE (1..2)) OF PUCCH-Config
 




        OPTIONAL,   -- Need M

...
}
-- TAG-BWP-UPLINKDEDICATED-STOP

-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).

In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.

The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.

If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	srs-Config
Uplink sounding reference signal configuration.

	pucch-ConfigurationList
Configure PUCCH configurations for two simultaneously constructed HARQ-ACK codebooks.   


	Conditional Presence
	Explanation

	SpCellOnly
	The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise. 





NEXT CHANGES
–
ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2).

ConfiguredGrantConfig information element

-- ASN1START

-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {

    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S

    cg-DMRS-Configuration               DMRS-UplinkConfig,

    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S

    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M

    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },

    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S

    powerControlLoopToUse               ENUMERATED {n0, n1},

    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,

    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S

    nrofHARQ-Processes                  INTEGER(1..16),

    repK                                ENUMERATED {n1, n2, n4, n8},

    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R

    periodicity                         ENUMERATED {

                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,

                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,

                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,

                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,

                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,

                                                sym1280x12, sym2560x12

    },

    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R

    rrc-ConfiguredUplinkGrant               SEQUENCE {

        timeDomainOffset                        INTEGER (0..5119),

        timeDomainAllocation                    INTEGER  (0..15),

        frequencyDomainAllocation               BIT STRING (SIZE(18)),

        antennaPort                             INTEGER (0..31),

        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R

        precodingAndNumberOfLayers              INTEGER (0..63),

        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R

        mcsAndTBS                               INTEGER (0..31),

        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R

        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),

        ...

  
pusch-TransmissionSchemeIndicatorForType1ConfiguredGrant 
ENUMERATED {rel-15,rel-16}
    }                                                                                                           OPTIONAL,   -- Need R

    ...

}

CG-UCI-OnPUSCH ::= CHOICE {

    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,

    semiStatic                              BetaOffsets

}

-- TAG-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

	ConfiguredGrantConfig field descriptions

	antennaPort
Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1.

	cg-DMRS-Configuration
DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. 

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled. Otherwise the field is absent.

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured.

	frequencyHoppingOffset
Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause 6.1.2 and clause 6.3).

	mcs-Table
Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value qam64.

	mcs-TableTransformPrecoder
Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value qam64.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1.

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60 kHz with normal CP
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

60 kHz with ECP:
2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

120 kHz:
2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



	powerControlLoopToUse
Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

	repK-RV
The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8. Otherwise, the field is absent.

	repK
The number of repetitions of K.

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously.

	srs-ResourceIndicator
Indicates the SRS resource to be used. 

	timeDomainAllocation
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

	timeDomainOffset
Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2.

	transformPrecoder
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3.

	uci-OnPUSCH
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic.

	pusch-TransmissionSchemeIndicatorForType1ConfiguredGrant

Indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme” for each Type 1 configured grant configuration





NEXT CHANGES
–
ControlResourceSet
The IE ControlResourceSet is used to configure a time/frequency control resource set (CORESET) in which to search for downlink control information (see TS 38.213 [13], clause 10.1).

ControlResourceSet information element

-- ASN1START

-- TAG-CONTROLRESOURCESET-START

ControlResourceSet ::=              SEQUENCE {

    controlResourceSetId                ControlResourceSetId,

    frequencyDomainResources            BIT STRING (SIZE (45)),

    duration                            INTEGER (1..maxCoReSetDuration),

    cce-REG-MappingType                 CHOICE {

        interleaved                         SEQUENCE {

            reg-BundleSize                      ENUMERATED {n2, n3, n6},

            interleaverSize                     ENUMERATED {n2, n3, n6},

            shiftIndex                          INTEGER(0..maxNrofPhysicalResourceBlocks-1)       OPTIONAL -- Need S

        },

        nonInterleaved                      NULL
    },

    precoderGranularity                 ENUMERATED {sameAsREG-bundle, allContiguousRBs},

    tci-StatesPDCCH-ToAddList           SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Cond NotSIB1-initialBWP

    tci-StatesPDCCH-ToReleaseList       SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Cond NotSIB1-initialBWP

    tci-PresentInDCI                        ENUMERATED {enabled}                                  OPTIONAL, -- Need S

    pdcch-DMRS-ScramblingID                 INTEGER (0..65535)                                    OPTIONAL, -- Need S

    ...

    tci-PresentInDCI-ForDCI-Format1-2-r16 
ENUMERATED {enabled}                                  OPTIONAL, -- Need S

}

-- TAG-CONTROLRESOURCESET-STOP

-- ASN1STOP

	ControlResourceSet field descriptions

	cce-REG-MappingType
Mapping of Control Channel Elements (CCE) to Resource Element Groups (REG) (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

	controlResourceSetId
Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the ControlResourceSet IE. Values 1..maxNrofControlResourceSets-1 identify CORESETs configured by dedicated signalling or in SIB1. The controlResourceSetId is unique among the BWPs of a serving cell.

	duration
Contiguous time duration of the CORESET in number of symbols (see TS 38.211 [16], clause 7.3.2.2).

	frequencyDomainResources
Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group (see TS 38.213 [13], clause 10.1) in the BWP. The first (left-most / most significant) bit corresponds to the first RB group in the BWP, and so on. A bit that is set to 1 indicates that this RB group belongs to the frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set to zero (see TS 38.211 [16], clause 7.3.2.2).

	interleaverSize
Interleaver-size (see TS 38.211 [16], clause 7.3.2.2).

	pdcch-DMRS-ScramblingID
PDCCH DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.3.1). When the field is absent the UE applies the value of the physCellId configured for this serving cell.

	precoderGranularity
Precoder granularity in frequency domain (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

	reg-BundleSize
Resource Element Groups (REGs) can be bundled to create REG bundles. This parameter defines the size of such bundles (see TS 38.211 [16], clause 7.3.2.2).

	shiftIndex
When the field is absent the UE applies the value of the physCellIdconfigured for this serving cell (see TS 38.211 [16], clause 7.3.2.2).

	tci-PresentInDCI
This field indicates if TCI field is present or absent in DL-related DCI. When the field is absent the UE considers the TCI to be absent/disabled. In case of cross carrier scheduling, the network sets this field to enabled for the ControlResourceSet used for cross carrier scheduling in the scheduling cell (see TS 38.214 [19], clause 5.1.5).

	tci-StatesPDCCH-ToAddList
A subset of the TCI states defined in pdsch-Config included in the BWP-DownlinkDedicated corresponding to the serving cell and to the DL BWP to which the ControlResourceSet belong to. They are used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-State) and the PDCCH DMRS ports (see TS 38.213 [13], clause 6.). The network configures at most maxNrofTCI-StatesPDCCH entries.

	tci-PresentInDCI-ForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for tci-PresentInDCI. When the field is absent the UE considers the TCI to be absent/disabled.


	Conditional Presence
	Explanation

	NotSIB1-initialBWP
	The field is absent in SIB1 and in the PDCCH-ConfigCommon of the initial BWP in ServingCellConfigCommon, if SIB1 is broadcasted. Otherwise, it is optionally present, Need N.





NEXT CHANGES
–
CrossCarrierSchedulingConfig
The IE CrossCarrierSchedulingConfig is used to specify the configuration when the cross-carrier scheduling is used in a cell.

CrossCarrierSchedulingConfig information element
-- ASN1START

-- TAG-CrossCarrierSchedulingConfig-START

CrossCarrierSchedulingConfig ::=        SEQUENCE {

    schedulingCellInfo                      CHOICE {

        own                                     SEQUENCE {                  -- Cross carrier scheduling: scheduling cell

            cif-Presence                            BOOLEAN
            [[
            carrierIndicatorSizeForDCI-Format1-2-r16      INTEGER (0..3)
                              OPTIONAL, -- Cond CIF-PRESENCE
            carrierIndicatorSizeForDCI-Format0-2-r16      INTEGER (0..3)                              OPTIONAL, -- Cond CIF-PRESENCE

            ]]
        },

        other                                   SEQUENCE {                  -- Cross carrier scheduling: scheduled cell

            schedulingCellId                        ServCellIndex,

            cif-InSchedulingCell                    INTEGER (1..7)

        }

    },

    ...
}

-- TAG-CrossCarrierSchedulingConfig-STOP

-- ASN1STOP

	CrossCarrierSchedulingConfig field descriptions

	cif-Presence
The field is used to indicate whether carrier indicator field is present (value true) or not (value false) in PDCCH DCI formats, see TS 38.213 [13]. If cif-Presence is set to true, the CIF value indicating a grant or assignment for this cell is 0.

	cif-InSchedulingCell

The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

	other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

	own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

	schedulingCellId

Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled cell.

	carrierIndicatorSizeForDCI-Format1-2
Configure the number of bits for the field "Carrier Indicator" in new DCI format(s) in Rel-16 for DL scheduling.


	carrierIndicatorSizeForDCI-Format0-2
Configure the number of bits for the field "Carrier Indicator" in new DCI format(s) in Rel-16 for UL scheduling.


	Conditional Presence
	Explanation

	CIF-PRESENCE
	The field is mandatory present if the cif-Presence is set to true. The field is absent otherwise.


NEXT CHANGES
–
CSI-MeasConfig
The IE CSI-MeasConfig is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSI-MeasConfig is included, channel state information reports to be transmitted on PUCCH on the serving cell in which CSI-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving cell in which CSI-MeasConfig is included. See also TS 38.214 [19], clause 5.2.

CSI-MeasConfig information element

-- ASN1START

-- TAG-CSI-MEASCONFIG-START

CSI-MeasConfig ::=                  SEQUENCE {

    nzp-CSI-RS-ResourceToAddModList     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource   OPTIONAL, -- Need N

    nzp-CSI-RS-ResourceToReleaseList    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId OPTIONAL, -- Need N

    nzp-CSI-RS-ResourceSetToAddModList  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet

                                                                                                                  OPTIONAL, -- Need N

    nzp-CSI-RS-ResourceSetToReleaseList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId

                                                                                                                  OPTIONAL, -- Need N

    csi-IM-ResourceToAddModList         SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-Resource           OPTIONAL, -- Need N

    csi-IM-ResourceToReleaseList        SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-ResourceId         OPTIONAL, -- Need N

    csi-IM-ResourceSetToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSet     OPTIONAL, -- Need N

    csi-IM-ResourceSetToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSetId   OPTIONAL, -- Need N

    csi-SSB-ResourceSetToAddModList     SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet   OPTIONAL, -- Need N

    csi-SSB-ResourceSetToReleaseList    SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSetId OPTIONAL, -- Need N

    csi-ResourceConfigToAddModList      SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfig

                                                                                                                  OPTIONAL, -- Need N

    csi-ResourceConfigToReleaseList     SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfigId

                                                                                                                  OPTIONAL, -- Need N

    csi-ReportConfigToAddModList        SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfig  OPTIONAL, -- Need N

    csi-ReportConfigToReleaseList       SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfigId

                                                                                                                  OPTIONAL, -- Need N

    reportTriggerSize                   INTEGER (0..6)                                                            OPTIONAL, -- Need M

    aperiodicTriggerStateList           SetupRelease { CSI-AperiodicTriggerStateList }                            OPTIONAL, -- Need M

    semiPersistentOnPUSCH-TriggerStateList    SetupRelease { CSI-SemiPersistentOnPUSCH-TriggerStateList }         OPTIONAL, -- Need M

    ...

    [[

reportTriggerSizeForDCI-Format0-2-r16       INTEGER (0..6)                                                            OPTIONAL, -- Need M

aperiodicTriggerStateListForDCI-Format0-2-r16 SetupRelease { CSI-AperiodicTriggerStateList }                          OPTIONAL, -- Need M


]]
}

-- TAG-CSI-MEASCONFIG-STOP

-- ASN1STOP

	CSI-MeasConfig field descriptions

	aperiodicTriggerStateList
Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource sets for channel and/or interference measurement.

	csi-IM-ResourceSetToAddModList
Pool of CSI-IM-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	csi-IM-ResourceToAddModList
Pool of CSI-IM-Resource which can be referred to from CSI-IM-ResourceSet.

	csi-ReportConfigToAddModList
Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1.

	csi-ResourceConfigToAddModList
Configured CSI resource settings as specified in TS 38.214 [19] clause 5.2.1.2.

	csi-SSB-ResourceSetToAddModList
Pool of CSI-SSB-ResourceSet which can be referred to from CSI-ResourceConfig.

	nzp-CSI-RS-ResourceSetToAddModList
Pool of NZP-CSI-RS-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.

	nzp-CSI-RS-ResourceToAddModList
Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet.

	reportTriggerSize
Size of CSI request field in DCI (bits) (see TS 38.214 [19], clause 5.2.1.5.1).

	reportTriggerSizeForDCI-Format0-2
Configuration for DCI format 0_2, defined in the same way as in section 6.3.2 in 38.331 for reportTriggerSize.

	aperiodicTriggerStateListForDCI-Format0-2
Configuration for DCI format 0_2, defined in the same way as in section 6.3.2 in 38.331 for CSI-AperiodicTriggerStateList.





NEXT CHANGES
–
PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpaceToReleaseList are absent.

PDCCH-Config information element

-- ASN1START

-- TAG-PDCCH-CONFIG-START

PDCCH-Config ::=                    SEQUENCE {

    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                 OPTIONAL,   -- Need N

    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId               OPTIONAL,   -- Need N

    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                       OPTIONAL,   -- Need N

    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                     OPTIONAL,   -- Need N

    downlinkPreemption                  SetupRelease { DownlinkPreemption }                         OPTIONAL,   -- Need M

    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M

    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M

    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                       OPTIONAL,   -- Need M

    ...


[[
uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                         OPTIONAL,   -- Need M


]]
}

-- TAG-PDCCH-CONFIG-STOP

-- ASN1STOP

	PDCCH-Config field descriptions

	controlResourceSetToAddModList
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

	searchSpacesToAddModList
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces).

	tpc-PUCCH
Enable and configure reception of group TPC commands for PUCCH.

	tpc-PUSCH
Enable and configure reception of group TPC commands for PUSCH.

	tpc-SRS

Enable and configure reception of group TPC commands for SRS.

	uplinkCancellation 
Configuration of uplink cancellation siginaling, may include aspects like RNTI, payload size, time and frequency resource, etc. Details to be FFS in RAN1.





NEXT CHANGES
–
PDSCH-Config
The PDSCH-Config IE is used to configure the UE specific PDSCH parameters.

PDSCH-Config information element

-- ASN1START

-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {

    dataScramblingIdentityPDSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S

    dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }                                OPTIONAL,   -- Need M

    dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }                                OPTIONAL,   -- Need M

    tci-StatesToAddModList                  SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-State                  OPTIONAL,   -- Need N

    tci-StatesToReleaseList                 SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-StateId                OPTIONAL,   -- Need N

    vrb-ToPRB-Interleaver                   ENUMERATED {n2, n4}                                                 OPTIONAL,   -- Need S

    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},

    pdsch-TimeDomainAllocationList          SetupRelease { PDSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M

    pdsch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S

    rateMatchPatternToAddModList            SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL,   -- Need N

    rateMatchPatternToReleaseList           SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL,   -- Need N

    rateMatchPatternGroup1                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R

    rateMatchPatternGroup2                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R

    rbg-Size                                ENUMERATED {config1, config2},

    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S

    maxNrofCodeWordsScheduledByDCI          ENUMERATED {n1, n2}                                                 OPTIONAL,   -- Need R

    prb-BundlingType                        CHOICE {

        staticBundling                          SEQUENCE {

            bundleSize                              ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S

        },

        dynamicBundling                     SEQUENCE {

            bundleSizeSet1                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }           OPTIONAL,   -- Need S

            bundleSizeSet2                      ENUMERATED { n4, wideband }                                     OPTIONAL    -- Need S

        }

    },

    zp-CSI-RS-ResourceToAddModList                  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-Resource

                                                                                                                OPTIONAL,   -- Need N

    zp-CSI-RS-ResourceToReleaseList                 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-ResourceId

                                                                                                                OPTIONAL,   -- Need N

    aperiodic-ZP-CSI-RS-ResourceSetsToAddModList    SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet

                                                                                                                OPTIONAL,   -- Need N

    aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId

                                                                                                                OPTIONAL,   -- Need N

    sp-ZP-CSI-RS-ResourceSetsToAddModList   SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet

                                                                                                                OPTIONAL,   -- Need N

    sp-ZP-CSI-RS-ResourceSetsToReleaseList  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId

                                                                                                                OPTIONAL,   -- Need N

    p-ZP-CSI-RS-ResourceSet                 SetupRelease { ZP-CSI-RS-ResourceSet }

                                                                                                                OPTIONAL,   -- Need M

    ... 
    [[

      prb-BundlingTypeForDCI-Format1-2-r16    

CHOICE {

        staticBundling                          SEQUENCE {

            bundleSize                              ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S

        },

        dynamicBundling                     SEQUENCE {

            bundleSizeSet1                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }           OPTIONAL,   -- Need S

            bundleSizeSet2                      ENUMERATED { n4, wideband }                                     OPTIONAL    -- Need S

        }

    },

      rateMatchPatternGroup1ForDCI-Format1-2-r16    RateMatchPatternGroup                                       OPTIONAL,   -- Need R


  rateMatchPatternGroup2ForDCI-Format1-2-r16    RateMatchPatternGroup                                       OPTIONAL,   -- Need R

      aperiodicZP-CSI-RS-ResourceSetsToAddModListForDCI-Format1-2-r16  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet

                                                                                                                OPTIONAL,   -- Need N

      pdsch-TimeDomainAllocationListForDCI-Format1-2-r16         SetupRelease { PDSCH-TimeDomainResourceAllocationList }             
                                                                                                                OPTIONAL,   -- Need M

      harq-ProcessNumberSizeForDCI-Format1-2-r16      INTEGER {0..4}                                             OPTIONAL,   -- Need N

      resourceAllocationType1GranularityForDCI-Format1-2-r16
 ENUMERATED {2,4,8,16}                          OPTIONAL,   -- Need S



  vrb-ToPRB-InterleaverForDCI-Format1-2-r16      ENUMERATED {n2, n4}                                        OPTIONAL,   -- Need S




  numberofbitsforRV-ForDCI-Format1-2-r16          INTEGER {0..2}                                             OPTIONAL,   -- Need N



      dmrs-DownlinkForPDSCH-MappingTypeAForDCI-Format1-2-r16     SetupRelease { DMRS-DownlinkConfig }           OPTIONAL,   -- Need M




  dmrs-DownlinkForPDSCH-MappingTypeBForDCI-Format1-2-r16     SetupRelease { DMRS-DownlinkConfig }           OPTIONAL,   -- Need M




  dmrs-SequenceInitializationForDCI-Format1-2-r16 ENUMERATED {enabled}                                                                           OPTIONAL,   -- Need S


]]

}

RateMatchPatternGroup ::=               SEQUENCE (SIZE (1..maxNrofRateMatchPatternsPerGroup)) OF CHOICE {

    cellLevel                               RateMatchPatternId,

    bwpLevel                                RateMatchPatternId

}

-- TAG-PDSCH-CONFIG-STOP

-- ASN1STOP

	PDSCH-Config field descriptions

	aperiodic-ZP-CSI-RS-ResourceSetsToAddModList
AddMod/Release lists for configuring aperiodically triggered zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetId and the IDs of one or more ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network configures the UE with at most 3 aperiodic ZP-CSI-RS-ResourceSets and it uses only the ZP-CSI-RS-ResourceSetId 1 to 3. The network triggers a set by indicating its ZP-CSI-RS-ResourceSetId in the DCI payload. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetId 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetId 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetId 3 (see TS 38.214 [19], clause 5.1.4.2)

	dataScramblingIdentityPDSCH
Identifier used to initialize data scrambling (c_init) for PDSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 7.3.1.1).

	dmrs-DownlinkForPDSCH-MappingTypeA
DMRS configuration for PDSCH transmissions using PDSCH mapping type A (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	dmrs-DownlinkForPDSCH-MappingTypeB
DMRS configuration for PDSCH transmissions using PDSCH mapping type B (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	maxNrofCodeWordsScheduledByDCI
Maximum number of code words that a single DCI may schedule. This changes the number of MCS/RV/NDI bits in the DCI message from 1 to 2.

	mcs-Table
Indicates which MCS table the UE shall use for PDSCH. (see TS 38.214 [19], clause 5.1.3.1). If the field is absent the UE applies the value 64QAM.

	pdsch-AggregationFactor
Number of repetitions for data (see TS 38.214 [19], clause 5.1.2.1). When the field is absent the UE applies the value 1.

	pdsch-TimeDomainAllocationList
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]).

	prb-BundlingType
Indicates the PRB bundle type and bundle size(s) (see TS 38.214 [19], clause 5.1.2.3). If dynamic is chosen, the actual bundleSizeSet1 or bundleSizeSet2 to use is indicated via DCI. Constraints on bundleSize(Set) setting depending on vrb-ToPRB-Interleaver and rbg-Size settings are described in TS 38.214 [19], clause 5.1.2.3. If a bundleSize(Set) value is absent, the UE applies the value n2. 

	p-ZP-CSI-RS-ResourceSet

A set of periodically occurring ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network uses the ZP-CSI-RS-ResourceSetId=0 for this set.

	rateMatchPatternGroup1
The IDs of a first group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig ->rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

	rateMatchPatternGroup2
The IDs of a second group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig ->rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns (see TS 38.214 [19], clause 5.1.4.1).

	rbg-Size
Selection between config 1 and config 2 for RBG size for PDSCH. The UE ignores this field if resourceAllocation is set to resourceAllocationType1 (see TS 38.214 [19], clause 5.1.2.2.1).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 5.1.2.2).

	sp-ZP-CSI-RS-ResourceSetsToAddModList
AddMod/Release lists for configuring semi-persistent zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetId and the IDs of one or more ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList) (see TS 38.214 [19], clause 5.1.4.2).

	tci-StatesToAddModList
A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the PDSCH DMRS ports (see TS 38.214 [19], clause 5.1.5).

	vrb-ToPRB-Interleaver
Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping.

	zp-CSI-RS-ResourceToAddModList
A list of Zero-Power (ZP) CSI-RS resources used for PDSCH rate-matching. Each resource in this list may be referred to from only one type of resource set, i.e., aperiodic, semi-persistent or periodic (see TS 38.214 [19]).

	prb-BundlingTypeForDCI-Format1-2

Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for prb-BundlingType.

	rateMatchPatternGroup1ForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for rateMatchPatternGroup1.

	rateMatchPatternGroup2ForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for rateMatchPatternGroup2.

	aperiodic-ZP-CSI-RS-ResourceSetsToAddModListForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for aperiodic-ZP-CSI-RS-ResourceSetsToAddModListI.

	pdsch-TimeDomainAllocationListForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for pdsch-TimeDomainAllocationList,

	harq-ProcessNumberSizeForDCI-Format1-2
Configure the number of bits for the field “HARQ process number” in new DL DCI format in Rel-16.

	resourceAllocationType1GranularityForDCI-Format1-2
Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2. If this field is absent, the UE assumes the granularity is 1 PRB.

	vrb-ToPRB-InterleaverForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for vrb-ToPRB-Interleaver. When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping.

	numberofbitsforRV-ForDCI-Format1-2
Configure the number of bits for “Redundancy version” in the new DCI format for DL scheduling for Rel-16 URLLC.

	dmrs-DownlinkForPDSCH-MappingTypeAForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for dmrs-DownlinkForPDSCH-MappingTypeA. If both "dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2" and "dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2" are absent, then 0 bit for "Antenna port(s)" in DCI format 1_2.

	dmrs-DownlinkForPDSCH-MappingTypeBForDCI-Format1-2
Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for dmrs-DownlinkForPDSCH-MappingTypeB. If both "dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2" and "dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2" are absent, then 0 bit for "Antenna port(s)" in DCI format 1_2.

	dmrs-SequenceInitializationForDCI-Format1_2 
Configure whether the field "DMRS Sequence Initialization" is present or not in DCI format 1_2 If the field is absent, then 0 bit for the field "DMRS Sequence Initialization" in DCI format 1_2. If the field is present, then 1 bit as in DCI format 1_1.


NEXT CHANGES
–
PDSCH-ConfigCommon
The IE PDSCH-ConfigCommon is used to configure cell specific PDSCH parameters.

PDSCH-ConfigCommon information element

-- ASN1START

-- TAG-PDSCH-CONFIGCOMMON-START

PDSCH-ConfigCommon ::=                  SEQUENCE {

    pdsch-TimeDomainAllocationList                  PDSCH-TimeDomainResourceAllocationList          OPTIONAL,   -- Need R

    ...


[[
    pdsch-TimeDomainAllocationListForDCI-Format1-2-r16    PDSCH-TimeDomainResourceAllocationList    OPTIONAL,   -- Need R


]]
}

-- TAG-PDSCH-CONFIGCOMMON-STOP

-- ASN1STOP

	PDSCH-ConfigCommon field descriptions

	pdsch-TimeDomainAllocationList
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]).

	pdsch-TimeDomainAllocationListForDCI-Format1-2

Configuration for DCI format 1_2, defined in the same way as in section 6.3.2 in 38.331 for pdsch-TimeDomainAllocationList,


NEXT CHANGES
–
PDSCH-ServingCellConfig
The IE PDSCH-ServingCellConfig is used to configure UE specific PDSCH parameters that are common across the UE's BWPs of one serving cell.

PDSCH-ServingCellConfig information element

-- ASN1START

-- TAG-PDSCH-SERVINGCELLCONFIG-START

PDSCH-ServingCellConfig ::=             SEQUENCE {

    codeBlockGroupTransmission              SetupRelease { PDSCH-CodeBlockGroupTransmission }       OPTIONAL,   -- Need M

    xOverhead                               ENUMERATED { xOh6, xOh12, xOh18 }                       OPTIONAL,   -- Need S

    nrofHARQ-ProcessesForPDSCH              ENUMERATED {n2, n4, n6, n10, n12, n16}                  OPTIONAL,   -- Need S

    pucch-Cell                              ServCellIndex                                           OPTIONAL,   -- Cond SCellAddOnly

    ...,

    [[


    maxMIMO-Layers                          INTEGER (1..8)                                          OPTIONAL,  -- Need M

    processingType2Enabled                  BOOLEAN                                                 OPTIONAL   -- Need M

    ]]

    pdsch-CodeBlockGroupTransmissionList-r16    SetupRelease { PDSCH-CodeBlockGroupTransmissionList-r16 }       OPTIONAL,   -- Need M

}

PDSCH-CodeBlockGroupTransmission ::=    SEQUENCE {

    maxCodeBlockGroupsPerTransportBlock     ENUMERATED {n2, n4, n6, n8},

    codeBlockGroupFlushIndicator            BOOLEAN,

    ...

}

PDSCH-CodeBlockGroupTransmissionList-r16 ::=    SEQUENCE (SIZE (1.. 2)) OF PDSCH-CodeBlockGroupTransmission 
   OPTIONAL    -- Need M     
-- TAG-PDSCH-SERVINGCELLCONFIG-STOP

-- ASN1STOP

	PDSCH-CodeBlockGroupTransmission field descriptions

	codeBlockGroupFlushIndicator
Indicates whether CBGFI for CBG based (re)transmission in DL is enabled (true). (see TS 38.212 [17], clause 7.3.1.2.2).

	maxCodeBlockGroupsPerTransportBlock
Maximum number of code-block-groups (CBGs) per TB. In case of multiple CW, the maximum CBG is 4 (see TS 38.213 [13], clause 9.1.1).


	PDSCH-ServingCellConfig field descriptions

	codeBlockGroupTransmission
Enables and configures code-block-group (CBG) based transmission (see TS 38.213 [13], clause 9.1.1).

	maxMIMO-Layers

Indicates the maximum MIMO layer to be used for PDSCH in all BWPs of this serving cell. (see TS 38.212 [17], clause 5.4.2.1).

	nrofHARQ-ProcessesForPDSCH
The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes (see TS 38.214 [19], clause 5.1).

	processingType2Enabled

Enables configuration of advanced processing time capability 2 for PDSCH (see 38.214 [19], clause 5.3).

	pucch-Cell
The ID of the serving cell (of the same cell group) to use for PUCCH. If the field is absent, the UE sends the HARQ feedback on the PUCCH of the SpCell of this cell group, or on this serving cell if it is a PUCCH SCell.

	xOverhead
Accounts for overhead from CSI-RS, CORESET, etc. If the field is absent, the UE applies value xOh0 (see TS 38.214 [19], clause 5.1.3.2).

	pdsch-CodeBlockGroupTransmissionList

A list of configuration for at least two simultaneously constructed HARQ-ACK codebooks, each configuration in the list is defined in the same way as in section 6.3.2 in 38.331 for pdsch-HARQ-ACK-Codebook.


	Conditional Presence
	Explanation

	SCellAddOnly
	It is optionally present, Need S, for (non-PUCCH) SCells when adding a new SCell. The field is absent, Need M, when reconfiguring SCells. The field is also absent for the SpCells as well as for a PUCCH SCell.





NEXT CHANGES
–
PhysicalCellGroupConfig
The IE PhysicalCellGroupConfig is used to configure cell-group specific L1 parameters.

PhysicalCellGroupConfig information element

-- ASN1START

-- TAG-PHYSICALCELLGROUPCONFIG-START

PhysicalCellGroupConfig ::=         SEQUENCE {

    harq-ACK-SpatialBundlingPUCCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S

    harq-ACK-SpatialBundlingPUSCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S

    p-NR-FR1                            P-Max                                                           OPTIONAL,   -- Need R

    pdsch-HARQ-ACK-Codebook             ENUMERATED {semiStatic, dynamic},

    tpc-SRS-RNTI                        RNTI-Value                                                      OPTIONAL,   -- Need R

    tpc-PUCCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R

    tpc-PUSCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R

    sp-CSI-RNTI                         RNTI-Value                                                      OPTIONAL,   -- Need R

    cs-RNTI                             SetupRelease { RNTI-Value }                                     OPTIONAL,   -- Need M

    ...,

    [[

    mcs-C-RNTI                          RNTI-Value                                                      OPTIONAL,   -- Need R

    p-UE-FR1                            P-Max                                                           OPTIONAL    -- Cond MCG-Only

    ]],

    [[

    xScale                              ENUMERATED {dB0, dB6, spare2, spare1}                           OPTIONAL    -- Cond SCG-Only

    ]],

    [[

    pdcch-BlindDetection                SetupRelease { PDCCH-BlindDetection }                           OPTIONAL    -- Need M

    ]]

downlinkAssignmentIndexForDCI-Format0-2-r16    ENUMERATED {true}                                               
OPTIONAL,   -- Need S
    downlinkAssignmentIndexForDCI-Format1-2-r16    ENUMERATED {1, 2, 4}                                            OPTIONAL,   -- Need S

pdsch-HARQ-ACK-CodebookList-r16               SetupRelease {PDSCH-HARQ-ACK-Codebook-List-r16}                 OPTIONAL    -- Need M
}

PDCCH-BlindDetection ::=                INTEGER (1..15)

PDSCH-HARQ-ACK-CodebookList-r16 ::=    SEQUENCE (SIZE (1.. 2)) OF pdsch-HARQ-ACK-Codebook         OPTIONAL    -- Need M     

-- TAG-PHYSICALCELLGROUPCONFIG-STOP

-- ASN1STOP
	PhysicalCellGroupConfig field descriptions

	cs-RNTI
RNTI value for downlink SPS (see SPS-Config) and uplink configured grant (see ConfiguredGrantConfig).

	harq-ACK-SpatialBundlingPUCCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clause 9.1.2.1).

	harq-ACK-SpatialBundlingPUSCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2). 

	mcs-C-RNTI
RNTI to indicate use of qam64LowSE for grant-based transmissions. When the mcs-C-RNTI is configured, RNTI scrambling of DCI CRC is used to choose the corresponding MCS table.

	pdcch-BlindDetection

Indicates the reference number of cells for PDCCH blind detection for the CG. Network configures the field for each CG when the UE is in NR DC and sets the value in accordance with the constraints specified in TS 38.213 [13]. The network configures pdcch-BlindDetection only if the UE is in NR-DC.

	p-NR-FR1
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).

	p-UE-FR1
The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-NR-FR1 (configured for the cell group).

	pdsch-HARQ-ACK-Codebook
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3).

	sp-CSI-RNTI

RNTI for Semi-Persistent CSI reporting on PUSCH (see CSI-ReportConfig) (see TS 38.214 [19], clause 5.2.1.5.2). Network always configures the UE with a value for this field when at least one CSI-ReportConfig with reportConfigType set to semiPersistentOnPUSCH is configured.

	tpc-PUCCH-RNTI
RNTI used for PUCCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	tpc-PUSCH-RNTI
RNTI used for PUSCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	tpc-SRS-RNTI
RNTI used for SRS TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	xScale

The UE is allowed to drop NR only if the power scaling applied to NR results in a difference between scaled and unscaled NR UL of more than xScale dB (see TS 38.101-3 [34]). If the value is not configured for dynamic power sharing, the UE assumes default value of 6 dB. This field is only used in EN-DC.

	downlinkAssignmentIndexForDCI-Format0-2

Indicate if "Downlink assignment index" is present or absent in DCI format 0_2.  If the field "Downlinkassignmentindex-ForDCIFormat0_2" is absent, then 0 bit for "Downlink assignment index" in DCI format 0_2. If the field "Downlinkassignmentindex-ForDCIFormat0_2" is present, then the bitwidth of "Downlink assignment index" in DCI format 0_2 is determined in the same way as that in DCI format 0_1.

	downlinkAssignmentIndexForDCI-Format1-2

Configure the number of bits for "Downlink assignment index" is present or absent in DCI format 1_2. If the field is absent, then 0 bit for "Downlink assignment index" in DCI foramt 1_2. Note that 1 bit and 2 bits are applied if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic. 4 bits is applied if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic.

	pdsch-HARQ-ACK-CodebookList

A list of configuration for at least two simultaneously constructed HARQ-ACK codebooks, each configuration in the list is defined in the same way as in section 6.3.2 in 38.331 for pdsch-HARQ-ACK-Codebook.


	Conditional Presence
	Explanation

	MCG-Only
	This field is optionally present, Need R, in the PhysicalCellGroupConfig of the MCG. It is absent otherwise. 

	SCG-Only
	This field is optionally present, Need S, in the PhysicalCellGroupConfig of the SCG in EN-DC as defined in TS 38.101-3 [34]. It is absent otherwise.





NEXT CHANGES
–
PUCCH-Config
The IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).

PUCCH-Config information element

-- 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

    ...

    subslotLengthForPUCCH-r16              ENUMERATED {2,7}                                                      OPTIONAL, -- Need M

    dl-DataToUL-ACK-ForDCI-Format1-2-r16     FFS


numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2-r16
INTEGER (0..3)                                    OPTIONAL  -- Need M

}

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-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)

}

-- TAG-PUCCH-CONFIG-STOP

-- ASN1STOP

	PUCCH-Config field descriptions

	dl-DataToUL-ACK
List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2).

	format1
Parameters that are common for all PUCCH resources of format 1.

	format2
Parameters that are common for all PUCCH resources of format 2.

	format3
Parameters that are common for all PUCCH resources of format 3.

	format4.
Parameters that are common for all PUCCH resources of format 4

	resourceSetToAddModList, resourceSetToReleaseList
Lists for adding and releasing PUCCH resource sets (see TS 38.213 [13], clause 9.2).

	resourceToAddModList, resourceToReleaseList
Lists for adding and releasing PUCCH resources applicable for the UL BWP and serving cell in which the PUCCH-Config is defined. The resources defined herein are referred to from other parts of the configuration to determine which resource the UE shall use for which report.

	spatialRelationInfoToAddModList
Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a single element (see TS 38.321 [3], clause 5.18.8 and TS 38.213 [13], clause 9.2.2).

	subslotLengthForPUCCH 
Indicate the subslot Length for subslot based PUCCH feedback.

	dl-DataToUL-ACK-ForDCI-Format1-2
FFS

	numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2
Configuration of the number of bits for "PUCCH resource indicator" in DCI format 1_2.


	PUCCH-format3 field descriptions

	nrofPRBs
The supported values are 1,2,3,4,5,6,8,9,10,12,15 and 16.


	PUCCH-FormatConfig field descriptions

	additionalDMRS
If the field is present, the UE enables 2 DMRS symbols per hop of a PUCCH Format 3 or 4 if both hops are more than X symbols when FH is enabled (X=4). And it enables 4 DMRS symbols for a PUCCH Format 3 or 4 with more than 2X+1 symbols when FH is disabled (X=4). The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.2.

	interslotFrequencyHopping
If the field is present, the UE enables inter-slot frequency hopping when PUCCH Format 1, 3 or 4 is repeated over multiple slots. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

	maxCodeRate
Max coding rate to determine how to feedback UCI on PUCCH for format 2, 3 or 4. The field is not applicable for format 1. See TS 38.213 [13], clause 9.2.5.

	nrofSlots
Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value n1. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

	pi2BPSK
If the field is present, the UE uses pi/2 BPSK for UCI symbols instead of QPSK for PUCCH. The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.5.

	simultaneousHARQ-ACK-CSI
If the field is present, the UE uses simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213 [13], clause 9.2.5. When the field is absent the UE applies the value off. The field is not applicable for format 1.


	PUCCH-Resource field descriptions

	format
Selection of the PUCCH format (format 0 – 4) and format-specific parameters, see TS 38.213 [13], clause 9.2. format0 and format1 are only allowed for a resource in a first PUCCH resource set. format2, format3 and format4 are only allowed for a resource in non-first PUCCH resource set.

	intraSlotFrequencyHopping

Enabling intra-slot frequency hopping, applicable for all types of PUCCH formats. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE. See TS 38.213 [13], clause 9.2.1.

	pucch-ResourceId
Identifier of the PUCCH resource.

	secondHopPRB

Index of first PRB after frequency hopping of PUCCH. This value is applicable for intra-slot frequency hopping (see TS 38.213 [13], clause 9.2.1) or inter-slot frequency hopping (see TS 38.213 [13], clause 9.2.6).


	PUCCH-ResourceSet field descriptions

	maxPayloadSize
Maximum number of UCI information bits that the UE may transmit using this PUCCH resource set (see TS 38.213 [13], clause 9.2.1). In a PUCCH occurrence, the UE chooses the first of its PUCCH-ResourceSet which supports the number of bits that the UE wants to transmit. The field is absent in the first set (Set0) and in the last configured set since the UE derives the maximum number of UCI information bits as specified in TS 38.213 [13], clause 9.2.1. This field can take integer values that are multiples of 4.

	resourceList
PUCCH resources of format0 and format1 are only allowed in the first PUCCH resource set, i.e., in a PUCCH-ResourceSet with pucch-ResourceSetId = 0. This set may contain between 1 and 32 resources. PUCCH resources of format2, format3 and format4 are only allowed in a PUCCH-ResourceSet with pucch-ResourceSetId > 0. If present, these sets contain between 1 and 8 resources each. The UE chooses a PUCCH-Resource from this list as specified in TS 38.213 [13], clause 9.2.3. Note that this list contains only a list of resource IDs. The actual resources are configured in PUCCH-Config.





NEXT CHANGES
–
PUSCH-Config
The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.

PUSCH-Config information element

-- ASN1START

-- TAG-PUSCH-CONFIG-START

PUSCH-Config ::=                        SEQUENCE {

    dataScramblingIdentityPUSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S

    txConfig                                ENUMERATED {codebook, nonCodebook}                                  OPTIONAL,   -- Need S

    dmrs-UplinkForPUSCH-MappingTypeA        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M

    dmrs-UplinkForPUSCH-MappingTypeB        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M

    pusch-PowerControl                      PUSCH-PowerControl                                                  OPTIONAL,   -- Need M

    frequencyHopping                        ENUMERATED {intraSlot, interSlot}                                   OPTIONAL,   -- Need S

    frequencyHoppingOffsetLists             SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)

                                                                                                                OPTIONAL,   -- Need M

    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},

    pusch-TimeDomainAllocationList          SetupRelease { PUSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M

    pusch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S

    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S

    mcs-TableTransformPrecoder              ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S

    transformPrecoder                       ENUMERATED {enabled, disabled}                                      OPTIONAL,   -- Need S

    codebookSubset                          ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,nonCoherent}

                                                                                                      OPTIONAL, -- Cond codebookBased

    maxRank                                 INTEGER (1..4)                                            OPTIONAL, -- Cond codebookBased

    rbg-Size                                ENUMERATED { config2}                                     OPTIONAL, -- Need S

    uci-OnPUSCH                             SetupRelease { UCI-OnPUSCH}                               OPTIONAL, -- Need M

    tp-pi2BPSK                              ENUMERATED {enabled}                                      OPTIONAL, -- Need S

    ...
    [[

      harq-ProcessNumberSizeForDCI-Format0-2-r16  
INTEGER {0..4}                                   



OPTIONAL,   -- Need N

      resourceAllocationType1GranularityForDCI-Format0-2-r16
 ENUMERATED {2,4,8,16}    







OPTIONAL,   -- Need S


  dmrs-SequenceInitializationForDCI-Format0-2-r16 
ENUMERATED {enabled}                                      






OPTIONAL,   -- Need S


  frequencyHoppingForDCI-Format0-2-r16



ENUMERATED {intraSlot, interSlot}                       
OPTIONAL,   -- Need S


  frequencyHoppingOffsetListsForDCI-Format0-2-r16
SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)

                                                                                                                
OPTIONAL,   -- Need M

      uci-OnPUSCH-List-r16






    SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH 






OPTIONAL,   -- Need M

      pusch-TimeDomainAllocationListForDCI-Format0-2-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2-r16 }





























   OPTIONAL,   -- Need M

      pusch-TimeDomainAllocationListForDCI-Format0-1-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1-r16 }
                                                                                                                
OPTIONAL,   -- Need M


  pusch-TransmissionSchemeIndicatorForDCI-Format0-2-r16 
ENUMERATED {rel-15,rel-16}


  pusch-TransmissionSchemeIndicatorForDCI-Format0-1-r16 
ENUMERATED {rel-15,rel-16}


]]
}

UCI-OnPUSCH ::=                         SEQUENCE {

    betaOffsets                             CHOICE {

            dynamic                             SEQUENCE (SIZE (4)) OF BetaOffsets,

            semiStatic                          BetaOffsets

    }                                                                                                             OPTIONAL, -- Need M

    scaling                                 ENUMERATED { f0p5, f0p65, f0p8, f1 }


dynamicForDCI-Format0-2-r16



FFS

}

-- TAG-PUSCH-CONFIG-STOP

-- ASN1STOP

	PUSCH-Config field descriptions

	codebookSubset
Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities (see TS 38.214 [19], clause 6.1.1.1).

	dataScramblingIdentityPUSCH
Identifier used to initalite data scrambling (c_init) for PUSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 6.3.1.1).

	dmrs-UplinkForPUSCH-MappingTypeA
DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	dmrs-UplinkForPUSCH-MappingTypeB
DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured (see TS 38.214 [19], clause 6.3).

	frequencyHoppingOffsetLists
Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 (see TS 38.214 [19], clause 6.3).

	maxRank
Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1).

	mcs-Table
Indicates which MCS table the UE shall use for PUSCH without transform precoder (see TS 38.214 [19], clause 6.1.4.1). If the field is absent the UE applies the value 64QAM

	mcs-TableTransformPrecoder
Indicates which MCS table the UE shall use for PUSCH with transform precoding (see TS 38.214 [19], clause 6.1.4.1) If the field is absent the UE applies the value 64QAM

	pusch-AggregationFactor
Number of repetitions for data (see TS 38.214 [19], clause 6.1.2.1). If the field is absent the UE applies the value 1.

	pusch-TimeDomainAllocationList
List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent (see TS 38.214 [19], clause 6.1.2.2.1).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 6.1.2).

	tp-pi2BPSK
Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise. 

	transformPrecoder
The UE specific selection of transformer precoder for PUSCH (see TS 38.214 [19], clause 6.1.3). When the field is absent the UE applies the value of the field msg3-transformPrecoder.

	txConfig
Whether UE uses codebook based or non-codebook based transmission (see TS 38.214 [19], clause 6.1.1). If the field is absent, the UE transmits PUSCH on one antenna port, see TS 38.214 [19], clause 6.1.1.

	harq-ProcessNumberSizeForDCI-Format0-2
Configure the number of bits for the field “HARQ process number” in new UL DCI format in Rel-16.

	resourceAllocationType1GranularityForDCI-Format0-2
Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 0_2. If this field is absent, the UE assumes the granularity is 1 PRB.

	dmrs-SequenceInitializationForDCI-Format0-2
Configure whether the field "DMRS Sequence Initialization" is present or not in DCI format 0_2. If the field is absent, then 0 bit for the field "DMRS Sequence Initialization" in DCI format 0_2. If the field is present, then the number of bits is determined in the same way as in Rel-15 DCI format 0_1.  

	frequencyHoppingForDCI-Format0-2
Configuration for DCI format 0_2, defined in the same way as in section 6.3.2 in 38.331 for frequencyHopping. If the field is absent, frequency hopping is not configured (see TS 38.214 [19], clause 6.3).

	frequencyHoppingOffsetListsForDCI-Format0-2
Configuration for DCI format 0_2, defined in the same way as in section 6.3.2 in 38.331 for frequencyHoppingOffsetLists.

	uci-OnPUSCH-List 
Configuration for up to 2 HARQ-ACK codebooks. For the configuration for each HARQ-ACK codebook, defined in the similar way as in section 6.3.2 in 38.331 for UCI-OnPUSCH.

	pusch-TimeDomainAllocationListForDCI-Format0-2
Configuration of the time domain resource allocation (TDRA) table for DCIformat 0_2.

	pusch-TimeDomainAllocationListForDCI-Format0-1
Configuration of the time domain resource allocation (TDRA) table for DCI format 0_1.

	pusch-TransmissionSchemeIndicatorForDCI-Format0-2
Indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme” for the PUSCH scheduled by DCI format 0_2 and for Type 2 CG associated with the activating DCI format 0_2.

	pusch-TransmissionSchemeIndicatorForDCI-Format0-1
Indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme” for the PUSCH scheduled by DCI format 0_1 and for Type 2 CG associated with the activating DCI format 0_1.


	UCI-OnPUSCH field descriptions

	betaOffsets

Selection between and configuration of dynamic and semi-static beta-offset. If the field is not configured, the UE applies the value 'semiStatic' (see TS 38.213 [13], clause 9.3).

	scaling
Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on. The value configured herein is applicable for PUSCH with configured grant (see TS 38.212 [17], clause 6.3).

	dynamicForDCI-Format0-2
FFS


	Conditional Presence
	Explanation

	codebookBased
	The field is mandatory present if txConfig is set to codebook and absent otherwise.





NEXT CHANGES
–
PUSCH-PowerControl
The IE PUSCH-PowerControl is used to configure UE specific power control parameter for PUSCH.

PUSCH-PowerControl information element

-- ASN1START

-- TAG-PUSCH-POWERCONTROL-START

PUSCH-PowerControl ::=              SEQUENCE {

    tpc-Accumulation                    ENUMERATED { disabled }                                                 OPTIONAL, -- Need S

    msg3-Alpha                          Alpha                                                                   OPTIONAL, -- Need S

    p0-NominalWithoutGrant              INTEGER (-202..24)                                                      OPTIONAL, -- Need M

    p0-AlphaSets                        SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF P0-PUSCH-AlphaSet     OPTIONAL, -- Need M

    pathlossReferenceRSToAddModList     SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS

                                                                                                                OPTIONAL, -- Need N

    pathlossReferenceRSToReleaseList    SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS-Id

                                                                                                                OPTIONAL,  -- Need N

    twoPUSCH-PC-AdjustmentStates        ENUMERATED {twoStates}                                                  OPTIONAL, -- Need S

    deltaMCS                            ENUMERATED {enabled}                                                    OPTIONAL, -- Need S

    sri-PUSCH-MappingToAddModList       SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControl

                                                                                                                OPTIONAL, -- Need N

    sri-PUSCH-MappingToReleaseList      SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControlId

                                                                                                                OPTIONAL  -- Need N
    p0-PUSCH-SetList-r16               SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF P0-PUSCH-Set-r16       OPTIONAL, -- Need M

}

P0-PUSCH-AlphaSet ::=               SEQUENCE {

    p0-PUSCH-AlphaSetId                 P0-PUSCH-AlphaSetId,

    p0                                  INTEGER (-16..15)                                                       OPTIONAL, -- Need S

    alpha                               Alpha                                                                   OPTIONAL  -- Need S

}

P0-PUSCH-AlphaSetId ::=             INTEGER (0..maxNrofP0-PUSCH-AlphaSets-1)

PUSCH-PathlossReferenceRS ::=       SEQUENCE {

    pusch-PathlossReferenceRS-Id        PUSCH-PathlossReferenceRS-Id,

    referenceSignal                     CHOICE {

        ssb-Index                           SSB-Index,

        csi-RS-Index                        NZP-CSI-RS-ResourceId

    }

}

PUSCH-PathlossReferenceRS-Id ::=    INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)

SRI-PUSCH-PowerControl ::=          SEQUENCE {

    sri-PUSCH-PowerControlId            SRI-PUSCH-PowerControlId,

    sri-PUSCH-PathlossReferenceRS-Id    PUSCH-PathlossReferenceRS-Id,

    sri-P0-PUSCH-AlphaSetId             P0-PUSCH-AlphaSetId,

    sri-PUSCH-ClosedLoopIndex           ENUMERATED { i0, i1 }

}

SRI-PUSCH-PowerControlId ::=        INTEGER (0..maxNrofSRI-PUSCH-Mappings-1)

P0-PUSCH-Set-r16 ::=                SEQUENCE {

    p0-PUSCH-SetId-r16                 
P0-PUSCH-SetId-r16,

    p0                                  INTEGER (-16..15)                                                        OPTIONAL, -- Need S

}

P0-PUSCH-SetId-r16 ::=              INTEGER (0..maxNrofSRI-PUSCH-Mappings-1)
-- TAG-PUSCH-POWERCONTROL-STOP

-- ASN1STOP

	P0-PUSCH-AlphaSet field descriptions

	alpha
alpha value for PUSCH with grant (except msg3) (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

	p0
P0 value for PUSCH with grant (except msg3) in steps of 1dB (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 0.


	P0-PUSCH-Set field descriptions

	p0-PUSCH-SetId 
Configure the index of a p0-PUSCH-Set.

	p0
P0 value for PUSCH with grant (except msg3) in steps of 1dB (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 0.


	PUSCH-PowerControl field descriptions

	deltaMCS
Indicates whether to apply delta MCS. When the field is absent, the UE applies Ks = 0 in delta_TFC formula for PUSCH (see TS 38.213 [13], clause 7.1).

	msg3-Alpha
Dedicated alpha value for msg3 PUSCH (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

	p0-AlphaSets
configuration {p0-pusch, alpha} sets for PUSCH (except msg3), i.e., { {p0,alpha,index1}, {p0,alpha,index2},...} (see TS 38.213 [13], clause 7.1). When no set is configured, the UE uses the P0-nominal for msg3 PUSCH, P0-UE is set to 0 and alpha is set according to msg3-Alpha configured for msg3 PUSCH.

	p0-NominalWithoutGrant
P0 value for UL grant-free/SPS based PUSCH. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1).

	pathlossReferenceRSToAddModList
A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUSCH path loss estimation. Up to maxNrofPUSCH-PathlossReferenceRSs may be configured (see TS 38.213 [13], clause 7.1).

	sri-PUSCH-MappingToAddModList
A list of SRI-PUSCH-PowerControl elements among which one is selected by the SRI field in DCI (see TS 38.213 [13], clause 7.1).

	tpc-Accumulation
If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is enabled (see TS 38.213 [13], clause 7.1).

	twoPUSCH-PC-AdjustmentStates
Number of PUSCH power control adjustment states maintained by the UE (i.e., fc(i)). If the field is present (n2) the UE maintains two power control states (i.e., fc(i,0) and fc(i,1)). If the field is absent, it maintains one power control state (i.e., fc(i,0)) (see TS 38.213 [13], clause 7.1).

	p0-PUSCH-SetList
Configure one additional P0-PUSCH-Set per SRI. If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set.


	SRI-PUSCH-PowerControl field descriptions

	sri-P0-PUSCH-AlphaSetId
The ID of a P0-PUSCH-AlphaSet as configured in p0-AlphaSets in PUSCH-PowerControl.

	sri-PUSCH-ClosedLoopIndex
The index of the closed power control loop associated with this SRI-PUSCH-PowerControl.

	sri-PUSCH-PathlossReferenceRS-Id
The ID of PUSCH-PathlossReferenceRS as configured in the pathlossReferenceRSToAddModList in PUSCH-PowerControl.

	sri-PUSCH-PowerControlId
The ID of this SRI-PUSCH-PowerControl configuration. It is used as the codepoint (payload) in the SRI DCI field.





NEXT CHANGES
–
PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1
The IE PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1 is used to configure a time domain relation between PDCCH and PUSCH for DCI format 0-1. PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1 contains one or more of such PUSCH-TimeDomainResourceAllocationsForDCI-Format0-1. The network indicates in the UL grant which of the configured time domain allocations the UE shall apply for that UL grant. The UE determines the bit width of the DCI field based on the number of entries in the PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1. Value 0 in the DCI field refers to the first element in this list, value 1 in the DCI field refers to the second element in this list, and so on.

PUSCH-TimeDomainResourceAllocationForDCI-Format0-1 information element

-- ASN1START

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

PUSCH-TimeDomainResourceAllocationListForDCI-Format0-1-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocationForDCI-Format0-1-r16
PUSCH-TimeDomainResourceAllocationForDCI-Format0-1-r16 ::=  SEQUENCE {

    k2-r16                                      FFS
    mappingType-r16                             FFS
startSymbolAndLength-r16                    FFS

startSymbol-r16                             FFS
length-r16                                  FFS

numberOfRepetitions-r16                     FFS
}

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTFORDCIFORMAT0-2-STOP

-- ASN1STOP



NEXT CHANGES
–
PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2
The IE PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2 is used to configure a time domain relation between PDCCH and PUSCH for DCI format 0-2. PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2 contains one or more of such PUSCH-TimeDomainResourceAllocationsForDCI-Format0-2. The network indicates in the UL grant which of the configured time domain allocations the UE shall apply for that UL grant. The UE determines the bit width of the DCI field based on the number of entries in the PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2. Value 0 in the DCI field refers to the first element in this list, value 1 in the DCI field refers to the second element in this list, and so on.

PUSCH-TimeDomainResourceAllocationForDCI-Format0-2 information element

-- ASN1START

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

PUSCH-TimeDomainResourceAllocationListForDCI-Format0-2-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocationForDCI-format0-2-r16
PUSCH-TimeDomainResourceAllocationForDCI-Format0-2-r16 ::=  SEQUENCE {

    k2-r16                                      FFS
    mappingType-r16                             FFS
startSymbolAndLength-r16                    FFS

startSymbol-r16                             FFS
length-r16                                  FFS

numberOfRepetitions-r16                     FFS
}

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTFORDCIFORMAT0-2-STOP

-- ASN1STOP




NEXT CHANGES
–
SearchSpace
The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet. For a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent.

SearchSpace information element

-- ASN1START

-- TAG-SEARCHSPACE-START

SearchSpace ::=                         SEQUENCE {

    searchSpaceId                           SearchSpaceId,

    controlResourceSetId                    ControlResourceSetId                                        OPTIONAL,   -- Cond SetupOnly

    monitoringSlotPeriodicityAndOffset      CHOICE {

        sl1                                     NULL,

        sl2                                     INTEGER (0..1),

        sl4                                     INTEGER (0..3),

        sl5                                     INTEGER (0..4),

        sl8                                     INTEGER (0..7),

        sl10                                    INTEGER (0..9),

        sl16                                    INTEGER (0..15),

        sl20                                    INTEGER (0..19),

        sl40                                    INTEGER (0..39),

        sl80                                    INTEGER (0..79),

        sl160                                   INTEGER (0..159),

        sl320                                   INTEGER (0..319),

        sl640                                   INTEGER (0..639),

        sl1280                                  INTEGER (0..1279),

        sl2560                                  INTEGER (0..2559)

    }                                                                                                   OPTIONAL,   -- Cond Setup

    duration                                INTEGER (2..2559)                                           OPTIONAL,   -- Need R

    monitoringSymbolsWithinSlot             BIT STRING (SIZE (14))                                      OPTIONAL,   -- Cond Setup

    nrofCandidates                          SEQUENCE {

        aggregationLevel1                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},

        aggregationLevel2                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},

        aggregationLevel4                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},

        aggregationLevel8                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},

        aggregationLevel16                      ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}

    }                                                                                                   OPTIONAL,   -- Cond Setup

    searchSpaceType                         CHOICE {

        common                                  SEQUENCE {

            dci-Format0-0-AndFormat1-0              SEQUENCE {

                ...

            }                                                                                           OPTIONAL,   -- Need R

            dci-Format2-0                           SEQUENCE {

                nrofCandidates-SFI                      SEQUENCE {

                    aggregationLevel1                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R

                    aggregationLevel2                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R

                    aggregationLevel4                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R

                    aggregationLevel8                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R

                    aggregationLevel16                      ENUMERATED {n1, n2}                         OPTIONAL    -- Need R

                },

                ...

            }                                                                                           OPTIONAL,   -- Need R

            dci-Format2-1                           SEQUENCE {

                ...

            }                                                                                           OPTIONAL,   -- Need R

            dci-Format2-2                           SEQUENCE {

                ...

            }                                                                                           OPTIONAL,   -- Need R

            dci-Format2-3                           SEQUENCE {

                dummy1                                  ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20}  OPTIONAL,   -- Cond Setup

                dummy2                                  ENUMERATED {n1, n2},

                ...

            }                                                                                           OPTIONAL    -- Need R
            dci-Format2-4-r16                       SEQUENCE {

                nrofCandidates-CI-r16                      SEQUENCE {





aggregationLevel1                       FFS                                         OPTIONAL,   -- Need R

                    aggregationLevel2                       FFS                         




OPTIONAL,   -- Need R

                    aggregationLevel4                       FFS                         




OPTIONAL,   -- Need R

                    aggregationLevel8                       FFS                         




OPTIONAL,   -- Need R

                    aggregationLevel16                      FFS                         




OPTIONAL    -- Need R

                },








...

            }                                                                                           OPTIONAL,   -- Need R
        },

        ue-Specific                                 SEQUENCE {

            dci-Formats                                 ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},

            ...



dci-Formats-Rel16-r16





   FFS

        }

    }                                                                                                   OPTIONAL    -- Cond Setup

}

-- TAG-SEARCHSPACE-STOP

-- ASN1STOP
	SearchSpace field descriptions

	common
Configures this search space as common search space (CSS) and DCI formats to monitor.

	controlResourceSetId
The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESET#0 configured in MIB and in ServingCellConfigCommon. Values 1..maxNrofControlResourceSets-1 identify CORESETs configured in System Information or by dedicated signalling. The CORESETs with non-zero controResourceSetId locate in the same BWP as this SearchSpace.

	dummy1, dummy2

This field is not used in the specification. If received it shall be ignored by the UE.

	dci-Format0-0-AndFormat1-0
If configured, the UE monitors the DCI formats 0_0 and 1_0 according to TS 38.213 [13], clause 10.1.

	dci-Format2-0
If configured, UE monitors the DCI format 2_0 according to TS 38.213 [13], clause 10.1, 11.1.1.

	dci-Format2-1
If configured, UE monitors the DCI format 2_1 according to TS 38.213 [13], clause 10.1, 11.2.

	dci-Format2-2
If configured, UE monitors the DCI format 2_2 according to TS 38.213 [13], clause 10.1, 11.3.

	dci-Format2-3
If configured, UE monitors the DCI format 2_3 according to TS 38.213 [13], clause 10.1, 11.4

	dci-Formats
Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

	duration
Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the value 1 slot, except for DCI format 2_0. The UE ignores this field for DCI format 2_0. The maximum valid duration is periodicity-1 (periodicity as given in the monitoringSlotPeriodicityAndOffset).

	monitoringSlotPeriodicityAndOffset
Slots for PDCCH Monitoring configured as periodicity and offset. If the UE is configured to monitor DCI format 2_1, only the values 'sl1', 'sl2' or 'sl4' are applicable.  If the UE is configured to monitor DCI format 2_0, only the values ′sl1′, ′sl2′, ′sl4′, ′sl5′, ′sl8′, ′sl10′, ′sl16′, and ′sl20′ are applicable (see TS 38.213 [13], clause 10).

	monitoringSymbolsWithinSlot
The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit represents the first OFDM in a slot, and the second most significant (left) bit represents the second OFDM symbol in a slot and so on. The bit(s) set to one identify the first OFDM symbol(s) of the control resource set within a slot. If the cyclic prefix of the BWP is set to extended CP, the last two bits within the bit string shall be ignored by the UE .

For DCI format 2_0, the first one symbol applies if the duration of CORESET (in the IE ControlResourceSet) identified by controlResourceSetId indicates 3 symbols, the first two symbols apply if the duration of CORESET identified by controlResourceSetId indicates 2 symbols, and the first three symbols apply if the duration of CORESET identified by controlResourceSetId indicates 1 symbol.

See TS 38.213 [13], clause 10.

	nrofCandidates-SFI
The number of PDCCH candidates specifically for format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates with that aggregation level. The network configures only one aggregationLevel and the corresponding number of candidates (see TS 38.213 [13], clause 11.1.1).

	nrofCandidates
Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is specified or a format-specific value is provided (see inside searchSpaceType). If configured in the SearchSpace of a cross carrier scheduled cell, this field determines the number of candidates and aggregation levels to be used on the linked scheduling cell (see TS 38.213 [13], clause 10).

	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.

	searchSpaceType
Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for.

	ue-Specific
Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), and SP-CSI-RNTI (if configured)

	dci-FormatsExt
Indicates whether the UE monitors in this USS for new DCI formats for DL and UL scheduling in Rel-16

	dci-Format2-4
Configure the search space for UL cancellation under searchSpaceType.


	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise.

	SetupOnly
	This field is mandatory present upon creation of a new SearchSpace. It is absent, Need M, otherwise.


NEXT CHANGES
–
SRS-Config
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).

SRS-Config information element

-- ASN1START

-- TAG-SRS-CONFIG-START

SRS-Config ::=                          SEQUENCE {

    srs-ResourceSetToReleaseList            SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId    OPTIONAL,   -- Need N

    srs-ResourceSetToAddModList             SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet      OPTIONAL,   -- Need N

    srs-ResourceToReleaseList               SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId          OPTIONAL,   -- Need N

    srs-ResourceToAddModList                SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource            OPTIONAL,   -- Need N

    tpc-Accumulation                        ENUMERATED {disabled}                                               OPTIONAL,   -- Need S

...

[[
    srs-RequestForDCI-Format1-2-r16          ENUMERATED {enabled}                                                OPTIONAL,   -- Need S


]]
}

SRS-ResourceSet ::=                     SEQUENCE {

    srs-ResourceSetId                       SRS-ResourceSetId,

    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup

    resourceType                            CHOICE {

        aperiodic                               SEQUENCE {

            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),

            csi-RS                                  NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook

            slotOffset                              INTEGER (1..32)                                     OPTIONAL, -- Need S

            ...,

            [[

            aperiodicSRS-ResourceTriggerList-v1530      SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))

                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL  -- Need M

            ]]

        },

        semi-persistent                         SEQUENCE {

            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook

            ...

        },

        periodic                                SEQUENCE {

            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook

            ...

        }

    },

    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},

    alpha                                   Alpha                                                       OPTIONAL, -- Need S

    p0                                      INTEGER (-202..24)                                          OPTIONAL, -- Cond Setup

    pathlossReferenceRS                     CHOICE {

        ssb-Index                               SSB-Index,

        csi-RS-Index                            NZP-CSI-RS-ResourceId

    }                                                                                                   OPTIONAL, -- Need M

    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                OPTIONAL, -- Need S

    ...

}

SRS-ResourceSetId ::=                   INTEGER (0..maxNrofSRS-ResourceSets-1)

SRS-Resource ::=                        SEQUENCE {

    srs-ResourceId                          SRS-ResourceId,

    nrofSRS-Ports                           ENUMERATED {port1, ports2, ports4},

    ptrs-PortIndex                          ENUMERATED {n0, n1 }                                       OPTIONAL,   -- Need R

    transmissionComb                        CHOICE {

        n2                                      SEQUENCE {

            combOffset-n2                           INTEGER (0..1),

            cyclicShift-n2                          INTEGER (0..7)

        },

        n4                                      SEQUENCE {

            combOffset-n4                           INTEGER (0..3),

            cyclicShift-n4                          INTEGER (0..11)

        }

    },

    resourceMapping                         SEQUENCE {

        startPosition                           INTEGER (0..5),

        nrofSymbols                             ENUMERATED {n1, n2, n4},

        repetitionFactor                        ENUMERATED {n1, n2, n4}

    },

    freqDomainPosition                      INTEGER (0..67),

    freqDomainShift                         INTEGER (0..268),

    freqHopping                             SEQUENCE {

        c-SRS                                   INTEGER (0..63),

        b-SRS                                   INTEGER (0..3),

        b-hop                                   INTEGER (0..3)

    },

    groupOrSequenceHopping                  ENUMERATED { neither, groupHopping, sequenceHopping },

    resourceType                            CHOICE {

        aperiodic                               SEQUENCE {

            ...

        },

        semi-persistent                         SEQUENCE {

            periodicityAndOffset-sp                     SRS-PeriodicityAndOffset,

            ...

        },

        periodic                                SEQUENCE {

            periodicityAndOffset-p                      SRS-PeriodicityAndOffset,

            ...

        }

    },

    sequenceId                              INTEGER (0..1023),

    spatialRelationInfo                     SRS-SpatialRelationInfo                                 OPTIONAL,   -- Need R

    ...

}

SRS-SpatialRelationInfo ::=     SEQUENCE {

    servingCellId                       ServCellIndex                                               OPTIONAL,   -- Need S

    referenceSignal                     CHOICE {

        ssb-Index                           SSB-Index,

        csi-RS-Index                        NZP-CSI-RS-ResourceId,

        srs                                 SEQUENCE {

            resourceId                          SRS-ResourceId,

            uplinkBWP                           BWP-Id

        }

    }

}

SRS-ResourceId ::=                      INTEGER (0..maxNrofSRS-Resources-1)

SRS-PeriodicityAndOffset ::=            CHOICE {

    sl1                                     NULL,

    sl2                                     INTEGER(0..1),

    sl4                                     INTEGER(0..3),

    sl5                                     INTEGER(0..4),

    sl8                                     INTEGER(0..7),

    sl10                                    INTEGER(0..9),

    sl16                                    INTEGER(0..15),

    sl20                                    INTEGER(0..19),

    sl32                                    INTEGER(0..31),

    sl40                                    INTEGER(0..39),

    sl64                                    INTEGER(0..63),

    sl80                                    INTEGER(0..79),

    sl160                                   INTEGER(0..159),

    sl320                                   INTEGER(0..319),

    sl640                                   INTEGER(0..639),

    sl1280                                  INTEGER(0..1279),

    sl2560                                  INTEGER(0..2559)

}

-- TAG-SRS-CONFIG-STOP

-- ASN1STOP

	SRS-Config field descriptions

	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) (see TS 38.213 [13], clause 7.3).


	SRS-Resource field descriptions

	cyclicShift-n2
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	cyclicShift-n4
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	freqHopping
Includes parameters capturing SRS frequency hopping (see TS 38.214 [19], clause 6.2.1).

	groupOrSequenceHopping
Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause  6.4.1.4.2).

	periodicityAndOffset-p
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).

	periodicityAndOffset-sp
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).

	ptrs-PortIndex
The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding PTRS-UplinkConfig is set to CP-OFDM. The ptrs-PortIndex configured here must be smaller than the maxNrofPorts configured in the PTRS-UplinkConfig (see TS 38.214 [19], clause 6.2.3.1).

	resourceMapping
OFDM symbol location of the SRS resource within a slot including nrofSymbols (number of OFDM symbols), startPosition (value 0 refers to the last symbol, value 1 refers to the second last symbol, and so on) and repetitionFactor (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4). The configured SRS resource does not exceed the slot boundary.

	resourceType
Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1).

	sequenceId
Sequence ID used to initialize pseudo random group and sequence hopping (see TS 38.214 [19], clause 6.2.1).

	spatialRelationInfo
Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS (see TS 38.214 [19], clause 6.2.1).

	transmissionComb
Comb value (2 or 4) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1).

	srs-RequestForDCI-Format1-2
Indicate if "SRS request" is present or absent in DCI format 1_2. When the field "SRSRequest-ForDCIFormat1_2" is absent in the IE, then 0 bit for "SRS request" in DCI format 1_2. If the field "SRSRequest-ForDCIFormat1_2" is present in the IE, then "SRS request" is present and the bitwidth is determined in the same way as the "SRS request" in DCI format 1_1.


	SRS-ResourceSet field descriptions

	alpha
alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1.

	aperiodicSRS-ResourceTriggerList
An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2). When the field is not included during a reconfiguration of SRS-ResourceSet of resourceType set to aperiodic, UE maintains this value based on the Need M; that is, this list is not considered as an extension of aperiodicSRS-ResourceTrigger for purpose of applying the general rule for extended list in clause 6.1.3.

	aperiodicSRS-ResourceTrigger
The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).

	associatedCSI-RS
ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation (see TS 38.214 [19], clause 6.1.1.2).

	csi-RS
ID of CSI-RS resource associated with this SRS resource set. (see TS 38.214 [19], clause 6.1.1.2).

	p0
P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRS
A reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

	resourceType

Time domain behavior of SRS resource configuration, see TS 38.214 [19], clause 6.2.1. The network configures SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

	slotOffset
An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet. If the field is absent the UE applies no offset (value 0).

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or separate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).

	srs-ResourceIdList
The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceIdList contains at most 2 entries. If this SRS-ResourceSet is configured with usage set to nonCodebook, the srs-ResourceIdList contains at most 4 entries.

	srs-ResourceSetId
The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

	usage
Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause 6.2.1. Reconfiguration between codebook based and non-codebook based transmission is not supported.


	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optionally present, Need M, otherwise.

	NonCodebook
	This field is optionally present, Need M, in case of non-codebook based transmission, otherwise the field is absent.





NEXT CHANGES
–
UplinkCancellation

The IE UplinkCancellation is used to configure the UE to monitor PDCCH for the CI-RNTI (cancellation).

UplinkCancellation information element

-- ASN1START

-- TAG-DOWNLINKPREEMPTION-START

UplinkCancellation-r16 ::=              SEQUENCE {

    ci-RNTI-r16                         
RNTI-Value,

    timeFrequencyRegion-r16                 SEQUENCE {

        timeDurationForCI-r16




FFS,

        timeGranularityForCI-r16



FFS,

        frequencyRegionForCI-r16



FFS,
        ...

    }  
dci-PayloadSizeForCI-r16                     
INTEGER (0..maxCI-DCI-PayloadSize),
ci-PayloadSize-r16                  
FFS
ci-ConfigurationPerServingCell-r16  
SEQUENCE (SIZE (1..maxNrofServingCells)) OF CI-ConfigurationPerServingCell-r16,                                                                                                    
    ...

}

CI-ConfigurationPerServingCell-r16 ::= SEQUENCE {

servingCellId-r16                   
ServCellIndex,

    positionInDCI-r16                   
INTEGER (0..maxINT-DCI-PayloadSize-1)

}

-- TAG-DOWNLINKPREEMPTION-STOP

-- ASN1STOP

	UplinkCancellation field descriptions

	ci-RNTI
RNTI used for indication cancellation in UL.

	ci-PayloadSize
Configure the field size for each UL cancelation indicator per serving cell.

	dci-PayloadSizeForCI
Total length of the DCI payload scrambled with CI-RNTI.

	ci-ConfigurationPerServingCell
Indicates the position of the CI-PaylaodSize bit CI values inside the DCI payload for all serving cells.

	timeFrequencyRegion

Configure the reference time and frequeny region where a detected UL CI is applicable.

	timeDurationForCI

Configure the duration of the reference time region where a detected UL CI is applicable.

	timeGranularityForCI
Configure the time domain granularity for the reference time region.

	frequencyRegionForCI

Configure the reference frequency region where a detected UL CI is applicable.


	CI-ConfigurationPerServingCell field descriptions

	positionInDCI
Starting position (in number of bit) of the CI-PaylaodSize bit CI value applicable for this serving cell (servingCellId) within the DCI payload (see TS 38.213 [13], clause 11.x).
Editor’note: the terminology should be positionCIDCI?





NEXT CHANGES
6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb                             INTEGER ::= 65536   -- Maximum number of DL band combinations

maxCellBlack                            INTEGER ::= 16      -- Maximum number of NR blacklisted cell ranges in SIB3, SIB4

maxCellInter                            INTEGER ::= 16      -- Maximum number of inter-Freq cells listed in SIB4

maxCellIntra                            INTEGER ::= 16      -- Maximum number of intra-Freq cells listed in SIB3

maxCellMeasEUTRA                        INTEGER ::= 32      -- Maximum number of cells in E-UTRAN

maxEARFCN                               INTEGER ::= 262143  -- Maximum value of E-UTRA carrier frequency

maxEUTRA-CellBlack                      INTEGER ::= 16      -- Maximum number of E-UTRA blacklisted physical cell identity ranges

                                                            -- in SIB5

maxEUTRA-NS-Pmax                        INTEGER ::= 8       -- Maximum number of NS and P-Max values per band

maxMultiBands                           INTEGER ::= 8       -- Maximum number of additional frequency bands that a cell belongs to

maxNARFCN                               INTEGER ::= 3279165 -- Maximum value of NR carrier frequency

maxNR-NS-Pmax                           INTEGER ::= 8       -- Maximum number of NS and P-Max values per band

maxNrofServingCells                     INTEGER ::= 32      -- Max number of serving cells (SpCells + SCells)

maxNrofServingCells-1                   INTEGER ::= 31      -- Max number of serving cells (SpCell + SCells) per cell group

maxNrofAggregatedCellsPerCellGroup      INTEGER ::= 16

maxNrofSCells                           INTEGER ::= 31      -- Max number of secondary serving cells per cell group

maxNrofCellMeas                         INTEGER ::= 32      -- Maximum number of entries in each of the cell lists in a measurement

                                                            -- object

maxNrofSS-BlocksToAverage               INTEGER ::= 16      -- Max number for the (max) number of SS blocks to average to determine cell

                                                            -- measurement

maxNrofCSI-RS-ResourcesToAverage        INTEGER ::= 16      -- Max number for the (max) number of CSI-RS to average to determine cell

                                                            -- measurement

maxNrofDL-Allocations                   INTEGER ::= 16      -- Maximum number of PDSCH time domain resource allocations

maxNrofSR-ConfigPerCellGroup            INTEGER ::= 8       -- Maximum number of SR configurations per cell group

maxLCG-ID                               INTEGER ::= 7       -- Maximum value of LCG ID

maxLC-ID                                INTEGER ::= 32      -- Maximum value of Logical Channel ID

maxNrofTAGs                             INTEGER ::= 4       -- Maximum number of Timing Advance Groups

maxNrofTAGs-1                           INTEGER ::= 3       -- Maximum number of Timing Advance Groups minus 1

maxNrofBWPs                             INTEGER ::= 4       -- Maximum number of BWPs per serving cell

maxNrofCombIDC                          INTEGER ::= 128     -- Maximum number of reported MR-DC combinations for IDC

maxNrofSymbols-1                        INTEGER ::= 13      -- Maximum index identifying a symbol within a slot (14 symbols, indexed

                                                            -- from 0..13)

maxNrofSlots                            INTEGER ::= 320     -- Maximum number of slots in a 10 ms period

maxNrofSlots-1                          INTEGER ::= 319     -- Maximum number of slots in a 10 ms period minus 1

maxNrofPhysicalResourceBlocks           INTEGER ::= 275     -- Maximum number of PRBs

maxNrofPhysicalResourceBlocks-1         INTEGER ::= 274     -- Maximum number of PRBs minus 1

maxNrofPhysicalResourceBlocksPlus1      INTEGER ::= 276     -- Maximum number of PRBs plus 1

maxNrofControlResourceSets-1            INTEGER ::= 11      -- Max number of CoReSets configurable on a serving cell minus 1

maxCoReSetDuration                      INTEGER ::= 3       -- Max number of OFDM symbols in a control resource set

maxNrofSearchSpaces-1                   INTEGER ::= 39      -- Max number of Search Spaces minus 1

maxSFI-DCI-PayloadSize                  INTEGER ::= 128     -- Max number payload of a DCI scrambled with SFI-RNTI

maxSFI-DCI-PayloadSize-1                INTEGER ::= 127     -- Max number payload of a DCI scrambled with SFI-RNTI minus 1

maxINT-DCI-PayloadSize                  INTEGER ::= 126     -- Max number payload of a DCI scrambled with INT-RNTI

maxINT-DCI-PayloadSize-1                INTEGER ::= 125     -- Max number payload of a DCI scrambled with INT-RNTI minus 1

maxNrofRateMatchPatterns                INTEGER ::= 4       -- Max number of rate matching patterns that may be configured

maxNrofRateMatchPatterns-1              INTEGER ::= 3       -- Max number of rate matching patterns that may be configured minus 1

maxNrofRateMatchPatternsPerGroup        INTEGER ::= 8       -- Max number of rate matching patterns that may be configured in one group

maxNrofCSI-ReportConfigurations         INTEGER ::= 48      -- Maximum number of report configurations

maxNrofCSI-ReportConfigurations-1       INTEGER ::= 47      -- Maximum number of report configurations minus 1

maxNrofCSI-ResourceConfigurations       INTEGER ::= 112     -- Maximum number of resource configurations

maxNrofCSI-ResourceConfigurations-1     INTEGER ::= 111     -- Maximum number of resource configurations minus 1

maxNrofAP-CSI-RS-ResourcesPerSet        INTEGER ::= 16

maxNrOfCSI-AperiodicTriggers            INTEGER ::= 128     -- Maximum number of triggers for aperiodic CSI reporting

maxNrofReportConfigPerAperiodicTrigger  INTEGER ::= 16      -- Maximum number of report configurations per trigger state for aperiodic

                                                            -- reporting

maxNrofNZP-CSI-RS-Resources             INTEGER ::= 192     -- Maximum number of Non-Zero-Power (NZP) CSI-RS resources

maxNrofNZP-CSI-RS-Resources-1           INTEGER ::= 191     -- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1

maxNrofNZP-CSI-RS-ResourcesPerSet       INTEGER ::= 64      -- Maximum number of NZP CSI-RS resources per resource set

maxNrofNZP-CSI-RS-ResourceSets          INTEGER ::= 64      -- Maximum number of NZP CSI-RS resources per cell

maxNrofNZP-CSI-RS-ResourceSets-1        INTEGER ::= 63      -- Maximum number of NZP CSI-RS resources per cell minus 1

maxNrofNZP-CSI-RS-ResourceSetsPerConfig INTEGER ::= 16      -- Maximum number of resource sets per resource configuration

maxNrofNZP-CSI-RS-ResourcesPerConfig    INTEGER ::= 128     -- Maximum number of resources per resource configuration

maxNrofZP-CSI-RS-Resources              INTEGER ::= 32      -- Maximum number of Zero-Power (ZP) CSI-RS resources

maxNrofZP-CSI-RS-Resources-1            INTEGER ::= 31      -- Maximum number of Zero-Power (ZP) CSI-RS resources minus 1

maxNrofZP-CSI-RS-ResourceSets-1         INTEGER ::= 15

maxNrofZP-CSI-RS-ResourcesPerSet        INTEGER ::= 16

maxNrofZP-CSI-RS-ResourceSets           INTEGER ::= 16

maxNrofCSI-IM-Resources                 INTEGER ::= 32      -- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.

maxNrofCSI-IM-Resources-1               INTEGER ::= 31      -- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax

                                                            -- in 38.214.

maxNrofCSI-IM-ResourcesPerSet           INTEGER ::= 8       -- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax

                                                            -- in 38.214

maxNrofCSI-IM-ResourceSets              INTEGER ::= 64      -- Maximum number of NZP CSI-IM resources per cell

maxNrofCSI-IM-ResourceSets-1            INTEGER ::= 63      -- Maximum number of NZP CSI-IM resources per cell minus 1

maxNrofCSI-IM-ResourceSetsPerConfig     INTEGER ::= 16      -- Maximum number of CSI IM resource sets per resource configuration

maxNrofCSI-SSB-ResourcePerSet           INTEGER ::= 64      -- Maximum number of SSB resources in a resource set

maxNrofCSI-SSB-ResourceSets             INTEGER ::= 64      -- Maximum number of CSI SSB resource sets per cell

maxNrofCSI-SSB-ResourceSets-1           INTEGER ::= 63      -- Maximum number of CSI SSB resource sets per cell minus 1

maxNrofCSI-SSB-ResourceSetsPerConfig    INTEGER ::= 1       -- Maximum number of CSI SSB resource sets per resource configuration

maxNrofFailureDetectionResources        INTEGER ::= 10      -- Maximum number of failure detection resources

maxNrofFailureDetectionResources-1      INTEGER ::= 9       -- Maximum number of failure detection resources minus 1

maxNrofObjectId                         INTEGER ::= 64      -- Maximum number of measurement objects

maxNrofPageRec                          INTEGER ::= 32      -- Maximum number of page records

maxNrofPCI-Ranges                       INTEGER ::= 8       -- Maximum number of PCI ranges

maxPLMN                                 INTEGER ::= 12      -- Maximum number of PLMNs broadcast and reported by UE at establisghment

maxNrofCSI-RS-ResourcesRRM              INTEGER ::= 96      -- Maximum number of CSI-RS resources for an RRM measurement object

maxNrofCSI-RS-ResourcesRRM-1            INTEGER ::= 95      -- Maximum number of CSI-RS resources for an RRM measurement object minus 1

maxNrofMeasId                           INTEGER ::= 64      -- Maximum number of configured measurements

maxNrofQuantityConfig                   INTEGER ::= 2       -- Maximum number of quantity configurations

maxNrofCSI-RS-CellsRRM                  INTEGER ::= 96      -- Maximum number of cells with CSI-RS resources for an RRM measurement

                                                            -- object

maxNrofSRS-ResourceSets                 INTEGER ::= 16      -- Maximum number of SRS resource sets in a BWP.

maxNrofSRS-ResourceSets-1               INTEGER ::= 15      -- Maximum number of SRS resource sets in a BWP minus 1.

maxNrofSRS-Resources                    INTEGER ::= 64      -- Maximum number of SRS resources.

maxNrofSRS-Resources-1                  INTEGER ::= 63      -- Maximum number of SRS resources in an SRS resource set minus 1.

maxNrofSRS-ResourcesPerSet              INTEGER ::= 16      -- Maximum number of SRS resources in an SRS resource set

maxNrofSRS-TriggerStates-1              INTEGER ::= 3       -- Maximum number of SRS trigger states minus 1, i.e., the largest code

                                                            -- point.

maxNrofSRS-TriggerStates-2              INTEGER ::= 2       -- Maximum number of SRS trigger states minus 2.

maxRAT-CapabilityContainers             INTEGER ::= 8       -- Maximum number of interworking RAT containers (incl NR and MRDC)

maxSimultaneousBands                    INTEGER ::= 32      -- Maximum number of simultaneously aggregated bands

maxNrofSlotFormatCombinationsPerSet     INTEGER ::= 512     -- Maximum number of Slot Format Combinations in a SF-Set.

maxNrofSlotFormatCombinationsPerSet-1   INTEGER ::= 511     -- Maximum number of Slot Format Combinations in a SF-Set minus 1.

maxNrofPUCCH-Resources                  INTEGER ::= 128

maxNrofPUCCH-Resources-1                INTEGER ::= 127

maxNrofPUCCH-ResourceSets               INTEGER ::= 4       -- Maximum number of PUCCH Resource Sets

maxNrofPUCCH-ResourceSets-1             INTEGER ::= 3       -- Maximum number of PUCCH Resource Sets minus 1.

maxNrofPUCCH-ResourcesPerSet            INTEGER ::= 32      -- Maximum number of PUCCH Resources per PUCCH-ResourceSet

maxNrofPUCCH-P0-PerSet                  INTEGER ::= 8       -- Maximum number of P0-pucch present in a p0-pucch set

maxNrofPUCCH-PathlossReferenceRSs       INTEGER ::= 4       -- Maximum number of RSs used as pathloss reference for PUCCH power control.

maxNrofPUCCH-PathlossReferenceRSs-1     INTEGER ::= 3       -- Maximum number of RSs used as pathloss reference for PUCCH power

                                                            -- control minus 1.

maxNrofP0-PUSCH-AlphaSets               INTEGER ::= 30      -- Maximum number of P0-pusch-alpha-sets (see 38,213, clause 7.1)

maxNrofP0-PUSCH-AlphaSets-1             INTEGER ::= 29      -- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, clause 7.1)

maxNrofPUSCH-PathlossReferenceRSs       INTEGER ::= 4       -- Maximum number of RSs used as pathloss reference for PUSCH power control.

maxNrofPUSCH-PathlossReferenceRSs-1     INTEGER ::= 3       -- Maximum number of RSs used as pathloss reference for PUSCH power

                                                            -- control minus 1.

maxNrofNAICS-Entries                    INTEGER ::= 8       -- Maximum number of supported NAICS capability set

maxBands                                INTEGER ::= 1024    -- Maximum number of supported bands in UE capability.

maxBandsMRDC                            INTEGER ::= 1280

maxBandsEUTRA                           INTEGER ::= 256

maxCellReport                           INTEGER ::= 8

maxDRB                                  INTEGER ::= 29      -- Maximum number of DRBs (that can be added in DRB-ToAddModLIst).

maxFreq                                 INTEGER ::= 8       -- Max number of frequencies.

maxFreqIDC-MRDC                         INTEGER ::= 32      -- Maximum number of candidate NR frequencies for MR-DC IDC indication

maxNrofCandidateBeams                   INTEGER ::= 16      -- Max number of PRACH-ResourceDedicatedBFR that in BFR config.

maxNrofPCIsPerSMTC                      INTEGER ::= 64      -- Maximun number of PCIs per SMTC.

maxNrofQFIs                             INTEGER ::= 64

maxNrOfSemiPersistentPUSCH-Triggers     INTEGER ::= 64      -- Maximum number of triggers for semi persistent reporting on PUSCH

maxNrofSR-Resources                     INTEGER ::= 8       -- Maximum number of SR resources per BWP in a cell.

maxNrofSlotFormatsPerCombination        INTEGER ::= 256

maxNrofSpatialRelationInfos             INTEGER ::= 8

maxNrofIndexesToReport                  INTEGER ::= 32

maxNrofIndexesToReport2                 INTEGER ::= 64

maxNrofSSBs-1                           INTEGER ::= 63      -- Maximum number of SSB resources in a resource set minus 1.

maxNrofS-NSSAI                          INTEGER ::= 8       -- Maximum number of S-NSSAI.

maxNrofTCI-StatesPDCCH                  INTEGER ::= 64

maxNrofTCI-States                       INTEGER ::= 128     -- Maximum number of TCI states.

maxNrofTCI-States-1                     INTEGER ::= 127     -- Maximum number of TCI states minus 1.

maxNrofUL-Allocations                   INTEGER ::= 16      -- Maximum number of PUSCH time domain resource allocations.

maxQFI                                  INTEGER ::= 63

maxRA-CSIRS-Resources                   INTEGER ::= 96

maxRA-OccasionsPerCSIRS                 INTEGER ::= 64      -- Maximum number of RA occasions for one CSI-RS

maxRA-Occasions-1                       INTEGER ::= 511     -- Maximum number of RA occasions in the system

maxRA-SSB-Resources                     INTEGER ::= 64

maxSCSs                                 INTEGER ::= 5

maxSecondaryCellGroups                  INTEGER ::= 3

maxNrofServingCellsEUTRA                INTEGER ::= 32

maxMBSFN-Allocations                    INTEGER ::= 8

maxNrofMultiBands                       INTEGER ::= 8

maxCellSFTD                             INTEGER ::= 3       -- Maximum number of cells for SFTD reporting

maxReportConfigId                       INTEGER ::= 64

maxNrofCodebooks                        INTEGER ::= 16      -- Maximum number of codebooks suppoted by the UE

maxNrofCSI-RS-Resources                 INTEGER ::= 7       -- Maximum number of codebook resources supported by the UE

maxNrofSRI-PUSCH-Mappings               INTEGER ::= 16

maxNrofSRI-PUSCH-Mappings-1             INTEGER ::= 15

maxSIB                                  INTEGER::= 32       -- Maximum number of SIBs

maxSI-Message                           INTEGER::= 32       -- Maximum number of SI messages

maxPO-perPF                             INTEGER ::= 4       -- Maximum number of paging occasion per paging frame

maxAccessCat-1                          INTEGER ::= 63      -- Maximum number of Access Categories minus 1

maxBarringInfoSet                       INTEGER ::= 8       -- Maximum number of Access Categories

maxCellEUTRA                            INTEGER ::= 8       -- Maximum number of E-UTRA cells in SIB list

maxEUTRA-Carrier                        INTEGER ::= 8       -- Maximum number of E-UTRA carriers in SIB list

maxPLMNIdentities                       INTEGER ::= 8       -- Maximum number of PLMN identites in RAN area configurations

maxDownlinkFeatureSets                  INTEGER ::= 1024    -- (for NR DL) Total number of FeatureSets (size of the pool)

maxUplinkFeatureSets                    INTEGER ::= 1024    -- (for NR UL) Total number of FeatureSets (size of the pool)

maxEUTRA-DL-FeatureSets                 INTEGER ::= 256     -- (for E-UTRA) Total number of FeatureSets (size of the pool)

maxEUTRA-UL-FeatureSets                 INTEGER ::= 256     -- (for E-UTRA) Total number of FeatureSets (size of the pool)

maxFeatureSetsPerBand                   INTEGER ::= 128     -- (for NR) The number of feature sets associated with one band.

maxPerCC-FeatureSets                    INTEGER ::= 1024    -- (for NR) Total number of CC-specific FeatureSets (size of the pool)

maxFeatureSetCombinations               INTEGER ::= 1024    -- (for MR-DC/NR)Total number of Feature set combinations (size of the

                                                            -- pool)

maxInterRAT-RSTD-Freq                   INTEGER ::= 3

maxNrofUL-Allocations-r16 



INTEGER ::= 64

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP

-- ASN1STOP
END OF CHANGES
�Agreements:


• When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,  all Rel-16 parameters in PUCCH configuration related to HARQ-ACK feedback can be separately configured for different HARQ-ACK codebooks except for following:


o FFS: For PUCCH-SpatialRelationInfo


o Note: SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList are not related to HARQ-ACK feedback.


• FFS: For other UCI types, e.g. SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList.


• FFS: At least one HARQ-ACK codebook follows R15 PUCCH configuration.





Agreements:


When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:


• PUCCH-SpatialRelationInfo


• Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)


 FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations





Rapporteure Note: We don't have agreement on whether to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList yet. However, we agreed to do separate configuration for all the remaining RRC parameter. From RRC parameter implementation perspective, it seems easier to introduce separate PUCCH-Confi for different HARQ-ACK codebooks. If there is no need to do separate configuration for schedulingRequestResourceToAddModList and multi-CSI-PUCCH-ResourceList, the corrsponding configuration can not include these two optional parameters and then in RAN1 spec can indicate that SR PUCCH resource and multi-CSI PUCCH resource can just follow the configuration in one of the PUCCH configurations.     





Agreements:


R16 supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed, including: 


• One is slot-based and one is sub-slot-based.


• Both are slot-based.


• Both are sub-slot-based


�Agreements:


For the new DCI format for DL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• Antenna port(s) (0 or 4/5/6 bits)


o New RRC configuration parameters are introduced for this configuration


• Transmission configuration indication (0 or 3 bits)


o FFS 1 or 2 bits


• SRS request (0 or 2 or 3 bits)


o FFS 1 bit


• DMRS sequence initialization (0 or 1 bit)


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)








Agreements:


• Support configurable number of bits (0 or 1 or 2 or 3 bits) for “Carrier indicator” for the new DCI formats scheduling Rel-16 URLLC.


• The number of bits for “carrier indicator” in the new DCI format for DL scheduling and the new DCI format for UL scheduling can be separately configured.


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)








Agreements:


• Support configurable number of bits (0 or 1 or 2 or 3 bits) for “Carrier indicator” for the new DCI formats scheduling Rel-16 URLLC.


• The number of bits for “carrier indicator” in the new DCI format for DL scheduling and the new DCI format for UL scheduling can be separately configured.


�Agreements:


For the new DCI format for UL scheduling for Rel-16 URLLC, support new RRC configuration for CSI Request and the corresponding table:


• #of bits: 0 or 1 or 2 or 3 or 4 or 5 or 6 bits, derived the same way as that of Rel-15 non-fallback DCI


�Agreements:


For the new DCI format for UL scheduling for Rel-16 URLLC, support new RRC configuration for CSI Request and the corresponding table:


• #of bits: 0 or 1 or 2 or 3 or 4 or 5 or 6 bits, derived the same way as that of Rel-15 non-fallback DCI


�Agreements:


• Support at least group common DCI for cancelation indication


o FFS whether or not to additionally support UE-specific DCI for cancelation indication





Agreements:


• Regarding UL CI monitoring, support the following:


o A new RNTI (e.g. CI-RNTI) is used for UL CI


o FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI


o The aggregation level(s) and the number of PDCCH candidates configured by RRC 


• FFS possible restrictions, e.g., the ones associated with SFI


o The DCI payload size for UL CI  is configured by RRC


• FFS possible values


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)





Note: The parameter is used to determine the number of bits for the field "PRB bundling size indicator" in new DCI format for DL scheduling as in Rel-15.


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)





Note: The parameter is used to determine the number of bits for the field "Rate matching indicatorr" in DCI format 1_2 in Rel-16 for DL scheduling, according to the higher layer parameter rateMatchPatternGroup1 as in Rel-15


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)





Note: The parameter is used to determine the number of bits for the field "Rate matching indicator" in DCI format 1_2 in Rel-16 for DL scheduling, according to the higher layer parameter rateMatchPatternGroup2 as in Rel-15


�Agreements:


Support configurable number of bits for the following fields for DL DCI format scheduling Rel-16 URLLC.


• Carrier indicator (0 bit or at least one non-zero bit)


• PRB bundling size indicator (0 or 1 bit)


• Rate matching indicator (0, 1 or 2 bits)


• ZP CSI-RS trigger (0, 1 or 2 bits)





Note: The parameter is used to determine the number of bits for the field "ZP CSI-RS trigger" in new DCI format for DL scheduling as in Rel-15.


�Agreements:


• Support configurable TDRA table as in Rel-15 DCI format 1_1 (i.e. 0, 1, 2, 3 or 4 bits for time domain resource assignment) for the DL DCI format scheduling Rel-16 URLLC





Note: The parameter is used to determine the number of bits for the field "Time domain resource assignment" in new DCI format for DL scheduling as in Rel-15.


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2


�Agreements:


Support configurable number of bits (0 or 1 bit) for “VRB-to-PRB mapping” in the new DCI format for DL scheduling for Rel-16 URLLC. 


• If 0 bit is configured, non-interleaved VRB-to-PRB mapping as in Rel-15 is applied.  


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2


�Agreements:


Support configurable number of bits (0 or 1 or 2 bits) for “Redundancy version” in the new DCI format for DL scheduling for Rel-16 URLLC.


• If 0 bit is configured, RV0 is used. 


• If 1 bit is configured, RV0 and RV3 are indicated dynamically


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2


�Agreements:


For the new DCI format for DL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• Antenna port(s) (0 or 4/5/6 bits)


o New RRC configuration parameters are introduced for this configuration


• Transmission configuration indication (0 or 3 bits)


o FFS 1 or 2 bits


• SRS request (0 or 2 or 3 bits)


o FFS 1 bit


• DMRS sequence initialization (0 or 1 bit)


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�Configure the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 1_2


�Agreements:


For the new DCI format for DL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• Antenna port(s) (0 or 4/5/6 bits)


o New RRC configuration parameters are introduced for this configuration


• Transmission configuration indication (0 or 3 bits)


o FFS 1 or 2 bits


• SRS request (0 or 2 or 3 bits)


o FFS 1 bit


• DMRS sequence initialization (0 or 1 bit)


�Agreements:


For the new DCI format for DL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• Antenna port(s) (0 or 4/5/6 bits)


o New RRC configuration parameters are introduced for this configuration


• Transmission configuration indication (0 or 3 bits)


o FFS 1 or 2 bits


• SRS request (0 or 2 or 3 bits)


o FFS 1 bit


• DMRS sequence initialization (0 or 1 bit)


��Agreements:


• Support configurable TDRA table as in Rel-15 DCI format 1_1 (i.e. 0, 1, 2, 3 or 4 bits for time domain resource assignment) for the DL DCI format scheduling Rel-16 URLLC





Note: The parameter is used to determine the number of bits for the field "Time domain resource assignment" in new DCI format for DL scheduling as in Rel-15.





�Agreements:


When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.


• For DG


 UCI-OnPUSCH


• For CG


 FFS


• codeBlockGroupTransmission


• FFS K1


�Agreements:


Support configurable size for “Downlink assignment index (0 or 1 or 2 or 4 bits)” for the new DCI format for UL scheduling.  


• New RRC parameter is introduced to for the configuration


�Agreements:


When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook is separately configured.


�Agreements:


At least one sub-slot configuration for PUCCH can be UE-specifically configured to a UE.


• At least support following two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”.


o FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot.


o For the above two sub-slot configurations (“2-symbol*7” and “7-symbol*2”), support a single configuration for PUCCH resource following R15 applicable for all the sub-slots in a slot.


 FFS whether or not to additionally support that PUCCH resource configuration can be different for different sub-slots


 FFS for other sub-slot configurations, if any.


• FFS: If a PUCCH resource across sub-slot boundary is supported.


�Agreements:


Support configurable size for “PDSCH-to-HARQ_feedback timing indicator (0 or 1 or 2 or 3 bits)” for the new DCI format for DL scheduling.  


• New RRC parameter is introduced to for the configuration





Note: Whether to extend the value for K1 is under discussion. If it is agreed to extend the value of K1, the range value here can be updated accordingly.  


�Agreements:


Support configurable size for “PUCCH resource indicator (0 or 1 or 2 or 3 bits)” for the new DCI format for DL scheduling.  


• New RRC parameter is introduced to for the configuration


�Support separate configurable number of bits (2 or 3 or 4 bits) for “HARQ process number” for new DCI formats for scheduling DL and UL


• FFS 0 or 1 bits





Agreements:


Support the HARQ process number field in the new DCI format in DL and in the new DCI format in UL to be additionally configurable to 0 or 1 bit.


• The values of the HARQ process number field can map from 0 to 2^(the number of bits)-1. 


• Note: no additional specification effort for configuring 0 bit or 1 bit is expected


�• For resource allocation type 1 for frequency domain resource assignment for the DCI format scheduling Rel-16 URLLC, support the following modification compared to Rel-15: 


o A single configurable scheduling granularity applicable for both the starting point and length indication. 


 A new RRC parameter to configure the scheduling granularity





Agreements:


For resource allocation type 1 for frequency domain resource assignment for the new DCI formats scheduling Rel-16 URLLC, the possible configurable values for the scheduling granularity for starting point and length indication is {2, 4, 8, 16}. 


• If not configured, the granularity is 1 PRB. 


• FFS other possible values


�Agreements:


For the new DCI format for UL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• SRS resource indicator (0 or 1 or 2 or 3 or 4 bits)


o FFS details of configuration


• Precoding information and number of layers (0 or 1 or 2 or 3 or 4 or 5 or 6 bits)


o FFS details of configuration


• Antenna port(s) (0 or 2 or 3 or 4 or 5 bits)


o FFS details of configuration


• SRS request (0 or 2 or 3 bits)


o FFS details of configuration


• DMRS sequence initialization (0 or 1 bit) 


o New RRC parameter is introduced to configure whether this field is present in the DCI or not


o If the field is present, then the number of bits is determined in the same way as in Rel-15


• DMRS-PTRS association (0 or 2 bits)


o FFS details of configuration


�Agreements:


In case frequency hopping is enabled for Rel-16 PUSCH, to determine the frequency locations of the two hops, reuse Rel-15 RRC parameters and equations for format 0_1, and introduce new RRC parameters (same as those of Rel-15) for new DCI UL format. 


• FFS time domain hopping pattern


�Agreements:


In case frequency hopping is enabled for Rel-16 PUSCH, to determine the frequency locations of the two hops, reuse Rel-15 RRC parameters and equations for format 0_1, and introduce new RRC parameters (same as those of Rel-15) for new DCI UL format. 


• FFS time domain hopping pattern


�Agreements:


When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.


• For DG


 UCI-OnPUSCH


• For CG


 FFS


• codeBlockGroupTransmission


• FFS K1


�Agreements:


For the dynamic indication of the number of repetitions for dynamic grant:


• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 


o The maximum TDRA table size is increased to 64


o No other spec impact is expected





Conclusion:


Definitions:


• “Rel-16 PUSCH transmission scheme”: Option 4


• “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).


�Agreements:


• Support dynamic indication of the number of repetitions for Rel-15 PUSCH with slot aggregation using DCI formats 0_1 & the new UL DCI format


o The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)





Conclusion:


Definitions:


• “Rel-16 PUSCH transmission scheme”: Option 4


• “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).


�Agreements:


For DG and retransmission of CG, introduce one RRC parameter for each of the DCI format 0_1 and the new UL DCI format, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.


• FFS: whether to restrict that “Rel-16 PUSCH transmission scheme” cannot be enabled for both DCI formats simultaneously 


For Type 1 CG, introduce an RRC parameter per CG configuration to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.





Agreements:


For Type 2 CG, UE uses the PUSCH transmission scheme (“Rel-16 PUSCH transmission scheme” or “Rel-15 PUSCH transmission scheme”) associated with the activating DCI format.


�Agreements:


Support configurable size for “beta offset indicator (0 or 1 or 2 bits)” for the new DCI format for UL scheduling.  


• New RRC parameter is introduced to for the configuration


�Agreements:


• For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 


o FFS number of bits for the indication





Agreements:


• For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 


o Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI


o The one bit indication is present in the UL grant when the above new RRC parameter is configured 


o If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set


�Agreements:


• Support at least group common DCI for cancelation indication


o FFS whether or not to additionally support UE-specific DCI for cancelation indication





Agreements:


• Reuse the existing methods for search space configuration to support UL CI monitoring


o FFS possible restrictions


o Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective





Agreements:


• Regarding UL CI monitoring, support the following:


o A new RNTI (e.g. CI-RNTI) is used for UL CI


o FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI


o The aggregation level(s) and the number of PDCCH candidates configured by RRC 


• FFS possible restrictions, e.g., the ones associated with SFI


o The DCI payload size for UL CI  is configured by RRC


• FFS possible values


�Agreements:


• Introduce one new DCI format  for DL scheduling and one new DCI format for UL scheduling with configurable sizes for some fields in Rel-16.


�Agreements:


For the new DCI format for DL scheduling for Rel-16 URLLC, support configurable number of bits for the following fields:


• Antenna port(s) (0 or 4/5/6 bits)


o New RRC configuration parameters are introduced for this configuration


• Transmission configuration indication (0 or 3 bits)


o FFS 1 or 2 bits


• SRS request (0 or 2 or 3 bits)


o FFS 1 bit


• DMRS sequence initialization (0 or 1 bit)


�Agreements:


• Support at least group common DCI for cancelation indication


o FFS whether or not to additionally support UE-specific DCI for cancelation indication





Agreements:


• Regarding UL CI monitoring, support the following:


o A new RNTI (e.g. CI-RNTI) is used for UL CI


o FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI


o The aggregation level(s) and the number of PDCCH candidates configured by RRC 


• FFS possible restrictions, e.g., the ones associated with SFI


o The DCI payload size for UL CI  is configured by RRC


• FFS possible values


�Agreements:


For the dynamic indication of the number of repetitions for dynamic grant:


• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 


o The maximum TDRA table size is increased to 64


o No other spec impact is expected





