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1 Introduction
In R16 discussions in multiple WIs, at least for NR-U, URLLC, eMIMO, the IE PUSCH-TimeDomainResourceAllocation and PDSCH-TimeDomainResourceAllocation has been adapted. In this discussion, we discuss whether we should have a joint R16 solution for these changes.
2 Background
First, we would like to introduce change proposed by different WIs for time domain resource allocation (TDRA) for PUSCH and PDSCH for different topics
2.1 NR-U for PUSCH TDRA
In NR-U, the change of TDRA was due to the introduction of multi-TTI PUSCH scheduling, which means that the one non-fallback DCI can schedule multiple PUSCHs. Then, for a single PUSCH scheduling, the TDRA for the PUSCHs needs to be adapted. 
There is an email discussion for RRC in NRU,

· [Post109e#38][NR-U] RRC open issues (Qualcomm)
Address known stage-3 remaining open issues from 109e for 38.331 and update E-UTRAN (36.331) with relevant agreements and any open issues that need to be discussed

Capture identified NEW, if any, stage-3 corrections/issues.  Issues that have already been discussed and not pursued should not be brought up again.  

      Intended outcome: Agreable proposals.  CR for 38.331 addressing open issues and CR for 36.331 (including editorials received offline) (Deadline above)


Intended outcome 2: Open Issues list with RRC impact (April 1)
Within the email discussion for RRC in NR-U, the following ASN.1 has been discussed and agreed by most of the companies. 
PUSCH-TimeDomainResourceAllocationList-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF PUSCH-TimeDomainResourceAllocation-r16

PUSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {

   k2-r16                                              INTEGER (0..32)                                    
                           OPTIONAL,   -- Need S

   multiplePUSCH-Allocations-r16            
        SEQUENCE (SIZE(2..maxNrofMultiplePUSCHs-r16)) OF singlePUSCH-TimeDomainResourceAllocation-r16

}

singlePUSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {

    mappingType                             ENUMERATED {typeA, typeB},

    startSymbolAndLength                    INTEGER (0..127)

}

2.2 eMIMO for PDSCH TDRA
In eMIMO, change to TDRA has also be introduced. The change is mainly due to the single-DCI based multi-TRP transmission for eMBB introduced. As illustrated under the figure below, in this scheme, the network schedule two PDSCHs with DCI from one TRP. With this
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PDSCH-TimeDomainResourceAllocationList information element

-- ASN1START

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

PDSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation

PDSCH-TimeDomainResourceAllocation ::=   SEQUENCE {

    k0                                      INTEGER(0..32)                                                     OPTIONAL,   -- Need S

    mappingType                             ENUMERATED {typeA, typeB},

    startSymbolAndLength                    INTEGER (0..127)

}

PDSCH-TimeDomainResourceAllocationList-v16xy ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation-v16

PDSCH-TimeDomainResourceAllocation-v16 ::=   SEQUENCE {

    repetitionNumber-r16                        ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}  OPTIONAL -- Need S

}

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP

-- ASN1STOP

And the following change has been made to PDSCH-Config

-- ASN1START

-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {

====omitted==
    pdsch-TimeDomainAllocationList-v16xy     SetupRelease { PDSCH-TimeDomainResourceAllocationList-v16xy }      OPTIONAL    -- Cond SlotBased

====omitted==

}
-- TAG-PDSCH-CONFIG-STOP

-- ASN1STOP

2.3 URLLC for PUSCH and PDSCH TDRA
In URLLC, the change to TDRA is mainly due to the 

For URLLC, the following new IE has been introduced. 
–
PUSCH-TimeDomainResourceAllocationListNew
The IE PUSCH-TimeDomainResourceAllocationListNew is used to configure a time domain relation between PDCCH and PUSCH for DCI format 01/0-2. PUSCH-TimeDomainResourceAllocationListNew contains one or more of such PUSCH-TimeDomainResourceAllocationNew. 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-TimeDomainResourceAllocationListNew. 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-TimeDomainResourceAllocationNew information element
-- ASN1START

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-START

PUSCH-TimeDomainResourceAllocationListNew-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocationNew-r16

PUSCH-TimeDomainResourceAllocationNew-r16 ::=  SEQUENCE {

    k2-r16                                         INTEGER (0..32)                          OPTIONAL,   -- Need S

    mappingType-r16                                ENUMERATED {typeA, typeB}                OPTIONAL,   -- Cond RepTypeA

    startSymbolAndLength-r16                       INTEGER (0..127)                         OPTIONAL,   -- Cond RepTypeA

    startSymbol-r16                                INTEGER (0..13)                          OPTIONAL,   -- Cond RepTypeB

    length-r16                                     INTEGER (1..14)                          OPTIONAL,   -- Cond RepTypeB

    numberOfRepetitions-r16                        ENUMERATED {n1, n2, n4, n7, n12, n16},

    ...

}

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-STOP

-- ASN1STOP

	PUSCH-TimeDomainResourceAllocationListNew  field descriptions

	k2
Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) for DCI format 0_1/0_2. When the field is absent the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when PUSCH SCS is 60 kHz, and the value 3 when PUSCH SCS is 120KHz.

	length
Indicates the length allocated for PUSCH for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 1 for length.

	mappingType
Mapping type for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

	numberOfRepetitions
Configure the number of repetitions for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 3,6,8 for numberOfRepetitions.

	startSymbol
Indicates the index of start symbol for PUSCH for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 13 for startSymbol.

	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV) for DCI format 0_1/0_2. The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 6.1.2.1).


	Conditional Presence
	Explanation

	RepTypeA
	The field is optionally present if the corresponding pusch-RepTypeIndicatorForDCI-Format0-1 or pusch-RepTypeIndicatorForDCI-Format0-2 is set to pusch-RepTypeA, Need R. It is absent otherwise.

	RepTypeB
	The field is optionally present if pusch-RepTypeIndicatorForDCI-Format0-1 or pusch-RepTypeIndicatorForDCI-Format0-2 is set to pusch-RepTypeB, Need R. It is absent otherwise.


And the following change has been made to PUSCH-Config

-- ASN1START

-- TAG-PUSCH-CONFIG-START

PUSCH-Config ::=                        SEQUENCE {

====omitted==
    pusch-TimeDomainAllocationListForDCI-Format0-2-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListNew-r16 }

                                                                                                      OPTIONAL,   -- Need M

    pusch-TimeDomainAllocationListForDCI-Format0-1-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListNew-r16 }

                                                                                                      OPTIONAL,   -- Need M

=====omitted====

}
And the following change has been made to PDSCH-Config

-- ASN1START

-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {

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

======omitted======

}

-- TAG-PDSCH-CONFIG-STOP

-- ASN1STOP

3 Unified TDRA for R16 WIs

First, for PUSCH TDRA, both NRU and URLLC need to introcude new TDRA table. As can be seen above, there is already an IE created by URLLC with the name, PUSCH-TimeDomainResourceAllocationListNew. Hence, for NRU, the new TDRA table can be merged into this table. For different features
· for NRU, only k2 and multiplePUSCH-Allocations are needed

· for URLLC, only k2, mappingType, startSymbolAndLength, startSymbol, length and numberOfRepetitions are needed. 
Proposal 1: The R16 changes to PUSCH TDRA list from NR-U and URLLC should be merged into a single IE PUSCH-TimeDomainResourceAllocationListNew.
For PUSCH, since the new field pusch-TimeDomainAllocationListNew-r16 has been introduced by URLLC for PUSCH, with a similar change from eMIMO, we should also created a new IE pdsch- TimeDomainAllocationListNew-r16 for eMIMO
Proposal 2: Introduce pdsch-TimeDomainAllocationListNew-r16 for eMIMO. 
Proposal 3: When the field pdsch-TimeDomainAllocationListNew-r16 is present, the fields pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be absent or set to release. 
If the above proposals are agreeable, an LS to RAN1 is needed to inform RAN1 of the above agreements. 
Proposal 4: An LS needs to be sent to RAN1 for the above discussions.
Proposal 5: The TP in Clause 5 should be adopted. 
4 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: The R16 changes to PUSCH TDRA list from NR-U and URLLC should be merged into a single IE PUSCH-TimeDomainResourceAllocationListNew.

Proposal 2: Introduce pdsch-TimeDomainAllocationListNew-r16 for eMIMO. 

Proposal 3: When the field pdsch-TimeDomainAllocationListNew-r16 is present, the fields pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be absent or set to release. 

Proposal 4: An LS needs to be sent to RAN1 for the above discussions.
Proposal 5: The TP in Clause 5 should be adopted. 
5 Text Proposal

5.1 Change to PUSCH-TimeDomainResourceAllocationNew
PUSCH-TimeDomainResourceAllocationNew information element
-- ASN1START

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-START

PUSCH-TimeDomainResourceAllocationListNew-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocationNew-r16

PUSCH-TimeDomainResourceAllocationNew-r16 ::=  SEQUENCE {

    k2-r16                                         INTEGER (0..32)                          OPTIONAL,   -- Need S

    mappingType-r16                                ENUMERATED {typeA, typeB}                OPTIONAL,   -- Cond RepTypeA

    startSymbolAndLength-r16                       INTEGER (0..127)                         OPTIONAL,   -- Cond RepTypeA

    startSymbol-r16                                INTEGER (0..13)                          OPTIONAL,   -- Cond RepTypeB

    length-r16                                     INTEGER (1..14)                          OPTIONAL,   -- Cond RepTypeB

    numberOfRepetitions-r16                        ENUMERATED {n1, n2, n4, n7, n12, n16},
    multiplePUSCH-Allocations-r16                 SEQUENCE (SIZE(2..maxNrofMultiplePUSCHs-r16)) OF singlePUSCH-TimeDomainResourceAllocation-r16                                            OPTIONAL,  -- Need R
    ...

}
singlePUSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {

    mappingType                             ENUMERATED {typeA, typeB},

    startSymbolAndLength                    INTEGER (0..127)

}

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-STOP

-- ASN1STOP

	PUSCH-TimeDomainResourceAllocationListNew  field descriptions

	k2
Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) for DCI format 0_1/0_2. When the field is absent the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when PUSCH SCS is 60 kHz, and the value 3 when PUSCH SCS is 120KHz.

	length
Indicates the length allocated for PUSCH for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 1 for length.

	mappingType
Mapping type for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

	numberOfRepetitions
Configure the number of repetitions for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 3,6,8 for numberOfRepetitions.

	startSymbol
Indicates the index of start symbol for PUSCH for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1).

Editor's note: FFS on 13 for startSymbol.

	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV) for DCI format 0_1/0_2. The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 6.1.2.1).


	Conditional Presence
	Explanation

	RepTypeA
	The field is optionally present if the corresponding pusch-RepTypeIndicatorForDCI-Format0-1 or pusch-RepTypeIndicatorForDCI-Format0-2 is set to pusch-RepTypeA, Need R. It is absent otherwise.

	RepTypeB
	The field is optionally present if pusch-RepTypeIndicatorForDCI-Format0-1 or pusch-RepTypeIndicatorForDCI-Format0-2 is set to pusch-RepTypeB, Need R. It is absent otherwise.


5.2 Change to PDSCH-config

–
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

    ...,

    [[

    maxMIMO-Layers-r16                      INTEGER (1..8)                                                      OPTIONAL,   -- Need M

    minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }                   OPTIONAL,   -- Need M

    prb-BundlingTypeForDCI-Format1-2-r16    CHOICE {

        staticBundling-r16                      SEQUENCE {

            bundleSize-r16                          ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S

        },

        dynamicBundling-r16                     SEQUENCE {

            bundleSizeSet1-r16                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }       OPTIONAL,   -- Need S

            bundleSizeSet2-r16                      ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S

        }

    }                                                                                                           OPTIONAL,   -- Need M

    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

    aperiodicZP-CSI-RS-ResourceSetsToReleaseListForDCI-Format1-2-r16 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId                                                                                                   OPTIONAL,   -- Need N

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

    configurableFieldForDCI-Format1-2               SEQUENCE {

        harq-ProcessNumberSizeForDCI-Format1-2-r16      INTEGER (0..4)                                          OPTIONAL,   -- Need M

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

        numberOfBitsForRV-ForDCI-Format1-2-r16          INTEGER (0..2)                                          OPTIONAL,   -- Need M

        ...

    },

    resourceAllocationType1GranularityForDCI-Format1-2-r16  ENUMERATED {n2,n4,n8,n16}                           OPTIONAL,   -- Need S

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

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

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

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

    mcs-TableForDCI-Format1-2-r16                   ENUMERATED {qam256, qam64LowSE}                             OPTIONAL,   -- Need S

    resourceAllocationForDCI-Format1-2-r16          ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},

    priorityIndicator                               SEQUENCE {

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

        priorityIndicatorForDCI-Format1-1-r16           ENUMERATED {enabled}                                    OPTIONAL    -- Need S

     }                                                                                                          OPTIONAL,   -- Need N

    dataScramblingIdentityPDSCH2-r16         INTEGER (0..1023)                                                  OPTIONAL,   -- Need R

    pdsch-TimeDomainAllocationListNew-r16     SetupRelease { PDSCH-TimeDomainResourceAllocationListNew-r16 }      OPTIONAL,   -- Need M
    repetitionSchemeConfig-r16               SetupRelease { RepetitionSchemeConfig-r16}                         OPTIONAL    -- Need M

    ]]

}

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

    cellLevel                               RateMatchPatternId,

    bwpLevel                                RateMatchPatternId

}

MinSchedulingOffsetK0-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK0-SchedulingOffset-r16)

-- TAG-PDSCH-CONFIG-STOP

-- ASN1STOP

	PDSCH-Config field descriptions

	aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, aperiodic-ZP-CSI-RS-ResourceSetsToAddModListForDCI-Format1-2
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). The field aperiodic-ZP-CSI-RS-ResourceSetsToAddModList refers to DCI format 1_1 and the field aperiodic-ZP-CSI-RS-ResourceSetsToAddModListForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.214 [19], clause 5.1.4.2 and TS 38.212 [17] clause 7.3.1).

	dataScramblingIdentityPDSCH, dataScramblingIdentityPDSCH2
Identifier(s) used to initialize data scrambling (c_init) for PDSCH as specified in TS 38.211 [16], clause 7.3.1.1. The dataScramblingIdentityPDSCH2 is configured if coresetPoolIndex is configured with 1 for at least one CORESET in the same BWP.

	dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeAForDCI-Format1-2
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. The field dmrs-DownlinkForPDSCH-MappingTypeA refers to DCI format 1_1 and the field dmrs-DownlinkForPDSCH-MappingTypeAForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1).

	dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeBForDCI-Format1-2
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. The field dmrs-DownlinkForPDSCH-MappingTypeB refers to DCI format 1_1 and the field dmrs-DownlinkForPDSCH-MappingTypeBForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1).

	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 the UE applies the value of 0 bit for the field "DMRS Sequence Initialization" in DCI format 1_2. If the field is present, then the UE applies the value of 1 bit as in DCI format 1_2 (see TS 38.212 [17], clause 7.3.1).

	harq-ProcessNumberSizeForDCI-Format1-2

Configure the number of bits for the field "HARQ process number" in DCI format 1_2 (see TS 38.212 [17], clause 7.3.1).

	maxMIMO-Layers

Indicates the maximum MIMO layer configuration for a DL BWP. If present, this value overrides the maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig when the UE operates in this BWP. If absent, the UE uses the maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig when the UE operates in this BWP. The value of maxMIMO-Layers for a DL BWP shall be smaller than or equal to the value of maxMIMO-Layers configured in IE PDSCH-ServingCellConfig (if present).

	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, mcs-TableForDCI-Format1-2
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. The field mcs-Table refers to DCI format 1_0 or DCI format 1_1, and the field mcs-TableForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.214 [19], clause 5.1.3.1).

	minimumSchedulingOffsetK0

List of minimum K0 values. Minimum K0 parameter denotes minimum applicable value(s) for the TDRA table for PDSCH and for A-CSI RS triggering Offset(s) (see TS 38.214 [19], clause 5.3.1).

	numberOfBitsForRV-ForDCI-Format1-2

Configures the number of bits for "Redundancy version" in the DCI format 1_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.214 [19], clause 5.1.2.1).

	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, pdsch-TimeDomainAllocationListForDCI-Format1-2, pdsch-TimeDomainAllocationListNew
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]). The field pdsch-TimeDomainAllocationList refers to DCI format 1_0 or DCI format 1_1, and the field pdsch-TimeDomainAllocationListForDCI-Format1-2 refers to DCI format 1_2, respectively (see table 5.1.2.1.1-1A in TS 38.214 [19]). 
When the field pdsch-TimeDomainAllocationListNew-r16 is present, the fields pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 should be absent or set to release.


	prb-BundlingType, prb-BundlingTypeForDCI-Format1-2
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. The field prb-BundlingType refers to DCI format 1_1, and the field prb-BundlingTypeForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.214 [19], clause 5.1.2.3).

	priorityIndicatorForDCI-Format1-1, priorityIndicatorForDCI-Format1-2
Configure the presence of "priority indicator" in DCI format 1_1/1_2. When the field is absent in the IE, then 0 bit for "priority indicator" in DCI format 1_1/1_2. The field priorityIndicatorForDCI-Format1-1 refers to DCI format 1_1 and the field priorityIndicatorForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13] clause 9).

	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, rateMatchPatternGroup1ForDCI-Format1-2
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). The field rateMatchPatternGroup1 refers to DCI format 1_1, and the field rateMatchPatternGroup1ForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.214 [19], clause 5.1.4.1).

	rateMatchPatternGroup2, rateMatchPatternGroup2ForDCI-Format1-2
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). The field rateMatchPatternGroup2 refers to DCI format 1_1, and the field rateMatchPatternGroup2ForDCI-Format1-2 refers to DCI format 1_2, respectively (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).

	referenceOfSLIVForDCI-Format1-2

Enable using the starting symbol of the PDCCH monitoring occasion in which the DL assignment is detected as the reference of the SLIV for DCI format 1_2. When the RRC parameter enables the utilization of the new reference, the new reference is applied for TDRA entries with K0=0. Other entries with K0>0 can also be included in the same TDRA table.  For other entries (if any) in the same TDRA table, the reference is slot boundary as in Rel-15. PDSCH mapping type A is not supported with the new reference. The new reference of SLIV is not configured for a serving cell configured to be scheduled by cross-carrier scheduling on a scheduling cell with different numerology (see TS 38.212 [17] clause 7.3.1 and TS 38.214 [19] clause 5.1.2.1).

	repetitionSchemeConfig

Configure the UE with repetition schemes

	resourceAllocation, resourceAllocationForDCI-Format1-2
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). The field resourceAllocation refers to DCI format 1_1, and the field resourceAllocationForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.214 [19], clause 5.1.2.2).

	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 granularity is 1 PRB (see TS 38.214 [19], clause 5.1.2.2.2).

	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, vrb-ToPRB-InterleaverForDCI-Format1-2
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. The field vrb-ToPRB-Interleaver refers to DCI format 1_1, and the field vrb-ToPRB-InterleaverForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.211 [16], clause 7.3.1.6).

	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]).


5.3 Change to PDSCH-TimeDomainResourceAllocationList

–
PDSCH-TimeDomainResourceAllocationList
The IE PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList contains one or more of such PDSCH-TimeDomainResourceAllocations. The network indicates in the DL assignment which of the configured time domain allocations the UE shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList. 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.

PDSCH-TimeDomainResourceAllocationList information element

-- ASN1START

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

PDSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation

PDSCH-TimeDomainResourceAllocation ::=   SEQUENCE {

    k0                                      INTEGER(0..32)                                                     OPTIONAL,   -- Need S

    mappingType                             ENUMERATED {typeA, typeB},

    startSymbolAndLength                    INTEGER (0..127)

}





-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP

-- ASN1STOP

	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value 0.

	mappingType
PDSCH mapping type. (see TS 38.214 [19], clause 5.3).

	


	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1).


5.4 Addition of PDSCH-TimeDomainResourceAllocationListNew

–
PDSCH-TimeDomainResourceAllocationListNew
The IE PDSCH-TimeDomainResourceAllocationListNew is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationListNew contains one or more of such PDSCH-TimeDomainResourceAllocationsNew. The network indicates in the DL assignment which of the configured time domain allocations the UE shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationListNew. 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.

PDSCH-TimeDomainResourceAllocationListNew information element

-- ASN1START

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-START

PDSCH-TimeDomainResourceAllocationListNew-r16 ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocationNew-r16
PDSCH-TimeDomainResourceAllocationNew-r16 ::=   SEQUENCE {

    k0-r16                                      INTEGER(0..32)                                                     OPTIONAL,   -- Need S

    mappingType-r16                             ENUMERATED {typeA, typeB},

    startSymbolAndLength-r16                    INTEGER (0..127),
    repetitionNumber-r16                         ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}  OPTIONAL, -- Need R
    ...
}

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLISTNEW-STOP

-- ASN1STOP

	PDSCH-TimeDomainResourceAllocationListNew field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value 0.

	mappingType
PDSCH mapping type. (see TS 38.214 [19], clause 5.3).

	repetitionNumber

Indicates the number of PDSCH transmission occations for slot-based repetition scheme in IE RepetitionSchemeConfig. The parameter is used as specified in 38.214 [19].

	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1).
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