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	Reason for change:
	1. In Rel-17, the additionalRACH-ConfigList containing one or more AdditionalRACH-Config IE is used to indicate a list of feature or feature combination-specific RACH configurations. However, it is possible that the RACH configuration provided by the AdditionalRACH-Config IE is not associated with any feature or feature combination as per the current ASN.1 signalling. Therefore, a condition should be added to restrict that the featureCombinationPreamblesList field should be mandatory in RACH-ConfigCommon and MsgA-ConfigCommon included in additionalRACH-ConfigList. 
2. Besides, the featureCombinationPreamblesList field should also be mandatory in the RACH configurations in initialUplinkBWP-RedCap to indicate the associated feature combination explicitly, even when the rach-ConfigCommon (i.e. not included in additionalRACH-ConfigList) is used for RedCap (i.e. without combination with other features).
3. For the RedCap-specific BWP, it should be clarified that all the feature combinations configured in the initialUplinkBWP-RedCap should refer to RedCap, i.e., when the featureCombination is provided in the FeatureCombinationPreambles included in the RACH configuration of initialUplinkBWP-RedCap, the network always sets at least redCap to true within this field. 
4. It has been agreed that for the RedCap-specific BWP, the network configures a RACH partition which is applicable to RedCap (i.e. without combination with other features), similar to “legacy” RACH partition in non-Redcap initial BWP. But this is not captured in any specifications. 
5. In Rel-16, the transformPrecoder field in PUSCH-Config or ConfiguredGrantConfig indicates the transformer precoder and when the field is absent, the UE applies the value of the field msg3-transformPrecoder. In Rel-16, it is clear which msg3-transformPrecoder should be used. But considering several additional RACH configurations can be provided in each BWP in Rel-17, it is not clear which RACH configuration in the active BWP should be used for obtaining msg3-transformPrecoder when the transformPrecoder field is absent. 
6. In the current ASN.1, if the ssb-SharedRO-MaskIndex-r17 field is configured within FeatureCombinationPreambles which is included in RACH-ConfigCommonTwoStepRA, it indicates a subset of ROs configured within this RACH-ConfigCommonTwoStepRA.
However, when the FeatureCombinationPreambles is part of legacy 2-step RA configuration (i.e., rach-ConfigCommonTwoStepRA) and the ROs configured in rach-ConfigCommonTwoStepRA are shared with legacy 4-step RA configuration indicated by msgA-SSB-SharedRO-MaskIndex-r16, the ssb-SharedRO-MaskIndex-r17 field cannot be applied to the subset of ROs configured within this RACH-ConfigCommonTwoStepRA, since we do not extend or change the definition of mask index in TS 38.321.
[image: D:\会议\RAN2\RAN2#119e\RACH partition\提案撰写\画图\RACH资源配置.png]
7. In the current ASN.1, for several parameters configured for 2-step RACH, when each of these parameters is absent, the UE needs to apply the value of the corresponding parameter configured for 4-step RACH for the same feature/feature combination. Currently, the signalling allows to configure 2-step RACH for a specific feature and 4-step RACH for the same feature in two different additional RACH configurations. Such approach makes UE implementation complex as the UE might need to check all other RACH configurations to check the value of a certain parameter. Such cross-RACH-configuration paremeter dependency should be avoided and this can be achieved by providing the 4-step RACH configuration and the 2-step RACH configurations of one feature combination always in the same AdditionalRACH-Config.
8. Alternative to bullet 7: If it cannot be agreed that the 2-step and 4-step RACH configuration of the same feature are always provided in the same AdditionalRACH-Config (which is the preferred solution to the issue), then another approach to simplify UE implementation should be adopted. I.e., when the parameters which are related to the RO/preamble configuration (e.g. msgA-PRACH-ConfigurationIndex, msgA-RO-FDM, msgA-RO-FrequencyStart) in RACH-ConfigCommonTwoStepRA and RACH-ConfigGenericTwoStepRA are absent, UE should apply the values in RACH-ConfigCommon in the same AdditionalRACH-Config.
9. groupBconfigured in FeatureCombinationPreambles IE has Need S code, but there is no field description. groupBconfigured parameter from pre-Rel-17 specifications (in RACH-ConfigCommon) has no field description, but its need code is Need R and we can also apply the same principle for the enwly introduced parameter.
10. In the field description of msgA-RSRP-Threshold in FeatureCombinationPreambles, the parameter is only configured when both 2-step and 4-step RA type are configured for the BWP, which is not captured in the field description properly.

	
	

	Summary of change:
	1. A condition for featureCombinationPreamblesList is added to restrict that the featureCombinationPreamblesList should be mandatory in RACH-ConfigCommon and MsgA-ConfigCommon included in additionalRACH-ConfigList. 
2. The condition also clarifies that featureCombinationPreamblesList field is mandatory in the RACH configurations in initialUplinkBWP-RedCap. 
3. Clarififcaiton is added that when the featureCombination is provided in the FeatureCombinationPreambles included in the RACH configuration of initialUplinkBWP-RedCap, the network always sets at least redCap to true within this field.
4. It is clarified for initialUplinkBWP-RedCap that, if configured, the network should always configure a RACH-ConfigCommon associated with RedCap (i.e. without combination with other features). 
5. Clarified that when the transformPrecoder field is absent in PUSCH-Config or ConfiguredGrantConfig, the UE applies the value of the field msg3-transformPrecoder in rach-ConfigCommon included directly within BWP configuration (i.e. not included in additionalRACH-ConfigList). 
6. Clarified that if the ssb-SharedRO-MaskIndex-r17 field is configured within FeatureCombinationPreambles which is included in RACH-ConfigCommonTwoStepRA, in case of separate ROs for 4-step and 2-step random access, this field indicates a subset of ROs configured for 2-step random access, and in case of shared ROs, it indicates the subset of ROs configured for 4-step random access. 
7. Clarified that the 4-step RACH configuration and the 2-step RACH configurations of one feature combination should be provided in the same AdditionalRACH-Config. 
8. Alternative to Change 7: Clarified that when the parameters which are related to the RO/preamble configuration in RACH-ConfigCommonTwoStepRA and RACH-ConfigGenericTwoStepRA are absent, UE should apply the values in RACH-ConfigCommon in the same AdditionalRACH-Config.
9. The need code of groupBconfigured is changed to Need R, as for the same field in Rel-16 specifications. 
10. Clarified that MsgA-RSRP-Threshold is only present if both 2-step and 4-step RA type for the partition are configured for the BWP.

	
	

	Consequences if not approved:
	1. It is unclear for UE how to handle the RACH configuration provided by the AdditionalRACH-Config IE which is not associated with any feature or feature combination.
2. The network may provide the RACH configurations by the rach-ConfigCommon in initialUplinkBWP-RedCap, which is not associated with any feaure combination while no UE will be able to use it.
3. The network may be allowed to provide RACH configurations not associated with RedCap in the RedCap-specific BWP, and these RACH configurations could never be used.
4. The network may not configure the RACH partition for RedCap-only as the default RACH partition in the RedCap-specific BWP.
5. The UE will not know which msg3-transformPrecoder field should be used and if the understandings between the UE and network is different, the UL transmission failure may occur.
6. The ssb-SharedRO-MaskIndex-r17 cannot be used in some cases.
7. It is complex for UE to identify the parameters to be used.
8. Alternative to Change 7: The UE can not sure whether to use the parameters in the rach-ConfigCommon in the same AdditionalRACH-Config or the rach-ConfigCommon in the AdditionalRACH-Config including the rach-ConfigCommon for the same feature combination.
9. The need code for groupBconfigured parameter is wrong.
10. The field description of msgA-RSRP-Threshold in FeatureCombinationPreambles is not correct.

Impact analysis
Impacted 5G architecture options:
All 5G architectures
Impacted functionality:
Random access
Inter-operability:
For the Change 1,2,3,4 and 7:
If the UE is implemented according to the CR while the network is not, the UE may deem the conifguration as erroneous and discard it.
If the network is implemented according to the CR while the UE is not, there is no Inter-operability issue.
For the Change 5,6,8:
If the UE is implemented according to the CR while the network is not, the the UE and the network will use/assume different parameters settings which may lead to transmission performance degrdation or errors.
If the UE is implemented according to the CR while the network is not, the the UE and the network will use/assume different parameters settings which may lead to transmission performance degradation or errors.
For the Change 9 and 10:
If the UE is implemented according to the CR while the network is not, there is no Inter-operability issue.
If the UE is implemented according to the CR while the network is not, there is no Inter-operability issue.
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[bookmark: _Toc100930042][bookmark: _Toc60777158][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
< Omitted text>
[bookmark: _Toc100930068][bookmark: _Toc60777182]–	BWP-UplinkCommon
The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BWP-UplinkCommon information element
-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    msgA-ConfigCommon-r16               SetupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]],
    [[
    enableRA-PrioritizationForSlicing-r17 BOOLEAN                                                    OPTIONAL, -- Cond RAPrioSliceAI
    additionalRACH-ConfigList-r17       SetupRelease { AdditionalRACH-ConfigList-r17 }               OPTIONAL, -- Cond SpCellOnly2
    rsrp-ThresholdMsg3-r17              RSRP-Range                                                   OPTIONAL, -- Need R
    numberOfMsg3-RepetitionsList-r17    SEQUENCE (SIZE (4)) OF NumberOfMsg3-Repetitions-r17                  OPTIONAL,  -- Cond Msg3Rep
    mcs-Msg3-Repetitions-r17            SEQUENCE (SIZE (8)) OF INTEGER (0..31)                               OPTIONAL   -- Cond Msg3Rep
    ]]
}

AdditionalRACH-ConfigList-r17 ::=       SEQUENCE (SIZE(1..maxAdditionalRACH-r17)) OF AdditionalRACH-Config-r17

AdditionalRACH-Config-r17 ::=       SEQUENCE {
    rach-ConfigCommon-r17               RACH-ConfigCommon                                                   OPTIONAL,  -- Need R
    msgA-ConfigCommon-r17               MsgA-ConfigCommon-r16                                               OPTIONAL,  -- Need R
    ...
}

NumberOfMsg3-Repetitions-r17::=         ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP

	BWP-UplinkCommon field descriptions

	additionalRACH-ConfigList
List of feature or feature combination-specific RACH configurations, i.e. the RACH configurations configured in addition to the one configured by rach-ConfigCommon and by msgA-ConfigCommon. The network associates all possible preambles of an additional RACH configuration to one or morea feature(s) or feature combination(s). If both rach-ConfigCommon and msgA-ConfigCommon are configured for a specific feature or feature combination, the network always provides them in the same additionalRACH-Config.	Comment by Huawei, Hisilicon: Change 7

	enableRA-PrioritizationForSlicing
[bookmark: OLE_LINK5]Indicates whether or not the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep should override the ra-PrioritizationForAccessIdentity. The field is applicable only when the UE is configured by upper layers with both NSAG and Access Identiy 1 or 2. If value TRUE is configured, the UE should only apply the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep. If value FALSE is configured, the UE should only apply ra-PrioritizationForAccessIdentity. If the field is absent, the set of applied parameters is up to UE implementation.

	mcs-Msg3-Repetitions
Configuration of eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {0, 1, 2, 3, 4, 5, 6, 7} (see see TS 38.214 [19], clause 6.1.4).

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure. The NW can configure msgA-ConfigCommon only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial BL BWP

	numberOfMsg3-RepetitionsList
The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. If this field is absent when the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon, the UE shall apply the values {n1, n2, n3, n4} (see see TS 38.214 [19], clause 6.1.2.1).

	pucch-ConfigCommon
Cell specific parameters for the PUCCH of this BWP. 

	pusch-ConfigCommon
Cell specific parameters for the PUSCH of this BWP.

	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP or for RedCap UEs DL BWPs associated with nonCellDefiningSSB. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). 

	rach-ConfigCommonIAB
Configuration of cell specific random access parameters for the IAB-MT. The IAB specific IAB RACH configuration is used by IAB-MT, if configured.

	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for cell-specific PUSCH, e.g., PUSCH scheduled by RAR UL grant (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0 and 1 for cell-specific PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

	Msg3Rep
	This field is optional present, Need S, if the set(s) of Random Access resources with MSG3 repetition indication are configured in the BWP-UplinkCommon. It is absent otherwise.

	RAPrioSliceAI
	The field is optionally present, Need R, if both parameters ra-PrioritizationForAccessIdentity and the ra-PrioritizationForSlicing/ra-PrioritizationForSlicingTwoStep are included, and the field is sent in system information. It is absent otherwise.

	SpCellOnly2
	The field is optionally present, Need M, in the BWP-UplinkCommon of an SpCell. It is absent otherwise.


< Omitted text>
[bookmark: _Toc100930090][bookmark: _Toc60777202]–	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). Multiple Configured Grant configurations may be configured in one BWP of a serving cell.
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-RepTypeIndicator-r16          ENUMERATED {pusch-RepTypeA,pusch-RepTypeB}                             OPTIONAL,   -- Need M
        frequencyHoppingPUSCH-RepTypeB-r16  ENUMERATED {interRepetition, interSlot}                                OPTIONAL,   -- Cond RepTypeB
        timeReferenceSFN-r16                ENUMERATED {sfn512}                                                    OPTIONAL    -- Need S
        ]],
        [[
        pathlossReferenceIndex2-r17        INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)                        OPTIONAL,   -- Need R
        srs-ResourceIndicator2-r17         INTEGER (0..15)                                                         OPTIONAL,   -- Need R
        precodingAndNumberOfLayers2-r17    INTEGER (0..63)                                                         OPTIONAL,   -- Need R
        timeDomainAllocation-v1710         INTEGER (16..63)                                                        OPTIONAL,    -- Need M
        timeDomainOffset-r17               INTEGER (0..40959)                                                      OPTIONAL,   -- Need R
        cg-SDT-Configuration-r17           CG-SDT-Configuration-r17                                                OPTIONAL    -- Need M
        ]]
    }                                                                                                           OPTIONAL,   -- Need R
    ...,
    [[
    cg-RetransmissionTimer-r16              INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    cg-minDFI-Delay-r16                     ENUMERATED
                                                    {sym7, sym1x14, sym2x14, sym3x14, sym4x14, sym5x14, sym6x14, sym7x14, sym8x14,
                                                     sym9x14, sym10x14, sym11x14, sym12x14, sym13x14, sym14x14,sym15x14, sym16x14
                                                    }                                                   OPTIONAL,   -- Need R
    cg-nrofPUSCH-InSlot-r16                 INTEGER (1..7)                                              OPTIONAL,   -- Need R
    cg-nrofSlots-r16                        INTEGER (1..40)                                             OPTIONAL,   -- Need R
    cg-StartingOffsets-r16                  CG-StartingOffsets-r16                                      OPTIONAL,   -- Need R
    cg-UCI-Multiplexing-r16                 ENUMERATED {enabled}                                        OPTIONAL,   -- Need R
    cg-COT-SharingOffset-r16                INTEGER (1..39)                                             OPTIONAL,   -- Need R
    betaOffsetCG-UCI-r16                    INTEGER (0..31)                                            OPTIONAL,   -- Need R
    cg-COT-SharingList-r16                  SEQUENCE (SIZE (1..1709)) OF CG-COT-Sharing-r16             OPTIONAL,   -- Need R
    harq-ProcID-Offset-r16                  INTEGER (0..15)                                             OPTIONAL,   -- Need M
    harq-ProcID-Offset2-r16                 INTEGER (0..15)                                             OPTIONAL,   -- Need M
    configuredGrantConfigIndex-r16          ConfiguredGrantConfigIndex-r16                              OPTIONAL,   -- Cond CG-List
    configuredGrantConfigIndexMAC-r16       ConfiguredGrantConfigIndexMAC-r16                           OPTIONAL,   -- Cond CG-IndexMAC
    periodicityExt-r16                      INTEGER (1..5120)                                           OPTIONAL,   -- Need R
    startingFromRV0-r16                     ENUMERATED {on, off}                                        OPTIONAL,   -- Need R
    phy-PriorityIndex-r16                   ENUMERATED {p0, p1}                                         OPTIONAL,   -- Need R
    autonomousTx-r16                        ENUMERATED {enabled}                                        OPTIONAL    -- Cond LCH-BasedPrioritization
    ]],
    [[
    cg-betaOffsetsCrossPri0-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M
    cg-betaOffsetsCrossPri1-r17             SetupRelease { BetaOffsetsCrossPriSelCG-r17 }               OPTIONAL,   -- Need M
    mappingPattern-r17                      ENUMERATED {cyclicMapping, sequentialMapping}               OPTIONAL,   -- Cond SRSsets
    sequenceOffsetForRV-r17                 INTEGER (0..3)                                              OPTIONAL,   -- Need R
    p0-PUSCH-Alpha2-r17                     P0-PUSCH-AlphaSetId                                         OPTIONAL,   -- Need R
    powerControlLoopToUse2-r17              ENUMERATED {n0, n1}                                         OPTIONAL,   -- Need R
    cg-COT-SharingList-r17                  SEQUENCE (SIZE (1..50722)) OF CG-COT-Sharing-r17             OPTIONAL,   -- Need R
    periodicityExt-r17                      INTEGER (1..40960)                                          OPTIONAL,   -- Need R
    repK-v1710                              ENUMERATED {n12, n16, n24, n32}                             OPTIONAL,   -- Need R
    nrofHARQ-Processes-v1700                INTEGER(17..32)                                             OPTIONAL,   -- Need M
    harq-ProcID-Offset2-v1700               INTEGER (16..31)                                            OPTIONAL,   -- Need R
    configuredGrantTimer-v1700              INTEGER(33..288)                                            OPTIONAL,   -- Need R
    cg-minDFI-Delay-v1710                   INTEGER (238..3584)                                         OPTIONAL    -- Need R
        ]]
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

CG-COT-Sharing-r16 ::= CHOICE {
    noCOT-Sharing-r16                   NULL,
    cot-Sharing-r16                     SEQUENCE {
         duration-r16                       INTEGER (1..39),
         offset-r16                         INTEGER (1..39),
         channelAccessPriority-r16          INTEGER (1..4)
    }
}

CG-COT-Sharing-r17 ::=  CHOICE {
    noCOT-Sharing-r17                   NULL,
    cot-Sharing-r17                     SEQUENCE {
         duration-r17                       INTEGER (1..319),
         offset-r17                         INTEGER (1..319)
    }
}

CG-StartingOffsets-r16 ::= SEQUENCE {
    cg-StartingFullBW-InsideCOT-r16         SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R
    cg-StartingFullBW-OutsideCOT-r16        SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)             OPTIONAL,   -- Need R
    cg-StartingPartialBW-InsideCOT-r16      INTEGER (0..6)                                       OPTIONAL,   -- Need R
    cg-StartingPartialBW-OutsideCOT-r16     INTEGER (0..6)                                       OPTIONAL    -- Need R
}

BetaOffsetsCrossPriSelCG-r17 ::= CHOICE {
    dynamic-r17         SEQUENCE (SIZE (1..4)) OF BetaOffsetsCrossPri-r17,
    semiStatic-r17      BetaOffsetsCrossPri-r17
}

CG-SDT-Configuration-r17 ::= SEQUENCE {
    cg-SDT-RetransmissionTimer   INTEGER (1..64)                                                 OPTIONAL,   -- Need R
    sdt-SSB-Subset-r17       CHOICE {
        shortBitmap-r17          BIT STRING (SIZE (4)),
        mediumBitmap-r17         BIT STRING (SIZE (8)),
        longBitmap-r17           BIT STRING (SIZE (64))
    }                                                                                            OPTIONAL,   -- Need S
    sdt-SSB-PerCG-PUSCH-r17   ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen}  OPTIONAL,   -- Need M
    sdt-P0-PUSCH-r17         INTEGER (-16..15)                                                   OPTIONAL, -- Need M
    sdt-Alpha-r17            ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1} OPTIONAL, -- Need M
    sdt-DMRS-Ports-r17       CHOICE {
        dmrsType1-r17            BIT STRING (SIZE (8)),
        dmrsType2-r17            BIT STRING (SIZE (12))
    }                                                                                            OPTIONAL,  -- Need M
    sdt-NrofDMRS-Sequences-r17  INTEGER (1..2)                                                   OPTIONAL   -- Need M
}

-- 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. The UE ignores this field in case of CG-SDT.

	autonomousTx
If this field is present, the Configured Grant configuration is configured with autonomous transmission, see TS 38.321 [3].

	betaOffsetCG-UCI
Beta offset for CG-UCI in CG-PUSCH, see TS 38.213 [13], clause 9.3

	cg-betaOffsetsCrossPri0, cg-betaOffsetsCrossPri1
Selection between and configuration of dynamic and semi-static beta-offset for multiplexing HARQ-ACK in CG-PUSCH with different priorities.
The field cg-betaOffsetsCrossPri0 indicates multiplexing LP HARQ-ACK in HP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p1.
The field cg-betaOffsetsCrossPri1 indicates multiplexing HP HARQ-ACK in LP CG-PUSCH. This field is configured only if phy-PriorityIndex-r16 is configured with value p0.

	cg-COT-SharingList
Indicates a table for COT sharing combinations (see 37.213 [48], clause 4.1.3). One row of the table can be set to noCOT-Sharing to indicate that there is no channel occupancy sharing. If the cg-RetransmissionTimer-r16 is configured and the UE operates as an initiating device in semi-static channel access mode (see TS 37.213 [48], clause 4.3), then cg-COT-SharingList-r16 is configured.

	cg-COT-SharingOffset
Indicates the offset from the end of the slot where the COT sharing indication in UCI is enabled where the offset in symbols is equal to 14*n, where n is the signaled value for cg-COT-SharingOffset. Applicable when ul-toDL-COT-SharingED-Threshold-r16 is not configured (see 37.213 [48], clause 4.1.3).

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

	cg-minDFI-Delay
Indicates the minimum duration (in unit of symbols) from the ending symbol of the PUSCH to the starting symbol of the PDCCH containing the downlink feedback indication (DFI) carrying HARQ-ACK for this PUSCH. The HARQ-ACK received before this minimum duration is not considered as valid for this PUSCH (see TS 38.213 [13], clause 10.5). The following minimum duration values are supported, depending on the configured subcarrier spacing [symbols]:
15 kHz:	7, m*14, where m = {1, 2, 3, 4}
30 kHz:	7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8}
60 kHz:	7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}
120 kHz:	7, m*14, where m = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32}
480 kHz:	 m*14, where m = {2, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128}
960 kHz:	 m*14, where m = {4, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96, 104, 112, 120, 128, 136, 144, 152, 160, 168, 176, 184, 192, 200, 208, 216, 224, 232, 240, 248, 256}

	cg-nrofPUSCH-InSlot
Indicates the number of consecutive PUSCH configured to CG within a slot where the SLIV indicating the first PUSCH and additional PUSCH appended with the same length (see TS 38.214 [19], clause 6.1.2.3). The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-nrofSlots
Indicates the number of allocated slots in a configured grant periodicity following the time instance of configured grant offset (see TS 38.214 [19], clause 6.1.2.3). The network can only configure this field if cg-RetransmissionTimer is configured.

	cg-RetransmissionTimer
Indicates the initial value of the configured retransmission timer (see TS 38.321 [3]) in multiples of periodicity. The value of cg-RetransmissionTimer is always less than or equal to the value of configuredGrantTimer. This field is always configured together with harq-ProcID-Offset. This field is not configured for operation in licensed spectrum or simultaneously with harq-ProcID-Offset2.

	cg-StartingOffsets
This field is not applicable for a UE which is allowed to operate as an initiating device in semi-static channel access mode, i.e., not applicable for a UE configured with UE FFP parameters (e.g. period, offset) regardless whether the UE would initiate its own COT or would share gNB's COT.

	cg-UCI-Multiplexing
If present, this field indicates that in the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (see TS 38.213 [13], clause 9).

	configuredGrantConfigIndex
Indicates the index of the Configured Grant configurations within the BWP.

	configuredGrantConfigIndexMAC
Indicates the index of the Configured Grant configurations within the MAC entity.

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. When cg-RetransmissonTimer is configured, if HARQ processes are shared among different configured grants on the same BWP, configuredGrantTimer * periodicity is set to the same value for the configurations that share HARQ processes on this BWP. The value of the extension configuredGrantTimer is 2 times the configured value.

	dmrs-SeqInitialization
The network configures this field if transformPrecoder is disabled or when the value of sdt-NrofDMRS-Sequences is set to 1. 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. The field frequencyHopping applies to configured grant for 'pusch-RepTypeA' (see TS 38.214 [19], clause 6.3.1).

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

	frequencyHoppingPUSCH-RepTypeB
Indicates the frequency hopping scheme for Type 1 CG when pusch-RepTypeIndicator is set to 'pusch-RepTypeB' (see TS 38.214 [19], clause 6.1). The value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, the frequency hopping is not enabled for Type 1 CG.

	harq-ProcID-Offset
For operation with shared spectrum channel access configured with cg-RetransmissionTimer-r16, this configures the range of HARQ process IDs which can be used for this configured grant where the UE can select a HARQ process ID within [harq-procID-offset, .., (harq-procID-offset + nrofHARQ-Processes – 1)].

	harq-ProcID-Offset2
Indicates the offset used in deriving the HARQ process IDs, see TS 38.321 [3], clause 5.4.1. This field is not configured together with cg-RetransmissionTimer-r16. If the field harq-ProcID-Offset2-v1700 is present, the UE shall ignore the harq-ProcID-Offset2-r16.

	mappingPattern
Indicates whether the UE should follow Cyclical mapping pattern or Sequential mapping pattern when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission with a Type 1 configured grant and/or a Type 2 configured grant as described in clause 6.1.2.3 of TS 38.214 [19]

	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. If the UE is configured with nrofHARQ-Processes-v1700, the UE shall ignore nrofHARQ-Processes (without suffix).

	pathlossReferenceIndex
Indicates the reference signal index used as PUSCH pathloss reference (see TS 38.213 [13], clause 7.1.1). In case of CG-SDT, the UE does not use this field.

	pathlossReferenceIndex2
Indicates the reference signal used as PUSCH pathloss reference for the second SRS resource set. When this field is present, pathlossReferenceIndex indicates the reference signal used as PUSCH pathloss reference for the first SRS resource set 

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

	p0-PUSCH-Alpha2
Index of the P0-PUSCH-AlphaSet to be used for second SRS resource set. If this field is present, the p0-PUSCH-Alpha provides index for the P0-PUSCH-AlphaSet to be used for first SRS resource set.

	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}
480 and 960 kHz:	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}

	periodicityExt
This field is used to calculate the periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5,8.2). If this field is present, the field periodicity is ignored.
The following periodicites are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 640.
30 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 1280.
60 kHz with normal CP:	periodicityExt*14, where periodicityExt has a value between 1 and 2560.
60 kHz with ECP:	periodicityExt*12, where periodicityExt has a value between 1 and 2560.
120 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 5120.
480 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 20480.
960 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 40960.

	phy-PriorityIndex
Indicates the PHY priority of CG PUSCH at least for PHY-layer collision handling. Value p0 indicates low priority and value p1 indicates high priority. The network does not configure this for CG-SDT.

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

	powerControlLoopToUse2
Closed control loop to apply to second SRS resource set (see TS 38.213 [13], clause 7.1.1). If this field is present, the powerControlLoopToUse applies to the first SRS resource set.

	precodingAndNumberOfLayers
Indicates the precoding and number of layers (see TS 38.212 [17], clause 7.3.1.1.2, and TS 38.214 [19], clause 6.1.2.3). In case of CG-SDT, network sets this field to 1.

	precodingAndNumberOfLayers2
Indicates the precoding and number of layers for the second SRS resource set. When this field is present, precodingAndNumberOfLayers indicated the precoding and number of layers for the first SRS resource set.

	pusch-RepTypeIndicator
Indicates whether UE follows the behavior for PUSCH repetition type A or the behavior for PUSCH repetition type B for each Type 1 configured grant configuration. The value pusch-RepTypeA enables the 'PUSCH repetition type A' and the value pusch-RepTypeB enables the 'PUSCH repetition type B' (see TS 38.214 [19], clause 6.1.2.3). The value pusch-RepTypeB is not configured simultaneously with cg-nrofPUSCH-InSlot-r16 and cg-nrofSlots-r16. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation with shared spectrum channel access.

	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. This field is not configured when cg-RetransmissionTimer is configured. Otherwise, the field is absent.

	repK
Number of repetitions K, see TS 38.214 [19]. If the field repK-v1710 is present, the UE shall ignore the repK (without suffix).

	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).

	sequenceOffsetForRV
Configures the RV offset for the starting RV for the first repetition (first actual repetition in PUSCH repetition Type B) towards the second 'SRS resource set' for PUSCH configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook'.

	srs-ResourceIndicator
Indicates the SRS resource to be used. The network does not configure this for CG-SDT.

	srs-ResourceIndicator2
Indicates the SRS resource to be used for the second SRS resource set. When this field is present, the srs-ResourceIndicator is used for the first SRS resource set.

	startingFromRV0
This field is used to determine the initial transmission occasion of a transport block for a given RV sequence, see TS 38.214 [19], clause 6.1.2.3.1. The network does not configure this field if cg-RetransmissionTimer-r16 is configured for CG operation.

	timeDomainAllocation, timeDomainAllocation-v1710
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.
If the field timeDomainAllocation-v1710 is present, the UE shall ignore timeDomainAllocation field (without suffix).

	timeDomainOffset
Offset related to the reference SFN indicated by timeReferenceSFN, see TS 38.321 [3], clause 5.8.2. timeDomainOffset-r17 is only applicable to 480 kHz and 960 kHz. If timeDomainOffset-r17 is present, the UE shall ignore timeDomainOffset (without suffix).

	timeReferenceSFN
Indicates SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration, see TS 38.321 [3], clause 5.8.2. If the field timeReferenceSFN is not present, the reference SFN is 0.

	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 from rach-ConfigCommon included directly within BWP configuration (i.e. not included in additionalRACH-ConfigList), see TS 38.214 [19], clause 6.1.3.	Comment by Huawei, Hisilicon: Change 5

	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.



	CG-COT-Sharing field descriptions

	channelAccessPriority
Indicates the Channel Access Priority Class that the gNB can assume when sharing the UE initiated COT (see 37.213 [48], clause 4.1.3).

	duration
Indicates the number of DL transmission slots within UE initiated COT (see 37.213 [48], clause 4.1.3).

	offset
Indicates the number of DL transmission slots from the end of the slot where CG-UCI is detected after which COT sharing can be used (see 37.213 [48], clause 4.1.3).



	CG-StartingOffsets field descriptions

	cg-StartingFullBW-InsideCOT
A set of configured grant PUSCH transmission starting offsets which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation includes all interlaces in the allocated RB set(s) and the CG PUSCH resource is inside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingFullBW-OutsideCOT
A set of configured grant PUSCH transmission starting offset indices (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation includes all interlaces in the allocated RB set(s) and the CG PUSCH resource is outside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingPartialBW-InsideCOT
A set of configured grant PUSCH transmission starting offset index (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation does not include all interlaces in the allocated RB set(s) and the CG PUSCH resource is inside gNB COT (see TS 38.214 [19], clause 6.1.2.3).

	cg-StartingPartialBW-OutsideCOT
A set of configured grant PUSCH transmission starting offset index (see TS 38.211[16], Table 5.3.1-2) which indicates the length of a CP extension of the first symbol that is located before the configured resource when frequency domain resource allocation does not include all interlaces in the allocated RB set(s) and the CG PUSCH resource is outside gNB COT (see TS 38.214 [19], clause 6.1.2.3).



	CG-SDT-Configuration field descriptions

	cg-SDT-RetransmissionTimer
Indicates the initial value of the configured grant retransmission timer used for the initial transmission of CG-SDT with CCCH message (see TS 38.321 [3]) in multiples of periodicity.

	sdt-DMRS-Ports
Indicates the set of DMRS ports for SSB to PUSCH mapping (see TS 38.213 [13]).

	sdt-NrofDMRS-Sequences
Indicates the number of DMRS sequences for SSB to PUSCH mapping (see TS 38.213 [13]).

	sdt-SSB-Subset
Indicates SSB subset for SSB to CG PUSCH mapping within one CG configuration. If this field is absent, UE assumes the SSB set includes all actually transmitted SSBs configured by SIB1.

	sdt-SSB-PerCG-PUSCH
The number of SSBs per CG PUSCH (see TS 38.213 [13]). Value one corresponds to 1 SSBs per CG PUSCH, value two corresponds to 2 SSBs per CG PUSCH and so on.

	sdt-P0-PUSCH
Indicates P0 value for PUSCH for CG SDT in steps of 1dB (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.

	sdt-Alpha
Indicates alpha value for PUSCH for CG SDT. alpha0 indicates value 0 is used alpha04 indicates value 4 is used and so on (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.



	Conditional Presence
	Explanation

	LCH-BasedPrioritization
	This field is optionally present, Need R, if lch-BasedPrioritization is configured in the MAC entity. It is absent otherwise.

	RepTypeB
	The field is optionally present if pusch-RepTypeIndicator is set to pusch-RepTypeB, Need S, and absent otherwise.

	CG-List
	The field is mandatory present when included in configuredGrantConfigToAddModList-r16, otherwise the field is absent.

	CG-IndexMAC
	The field is mandatory present if at least one configured grant is configured by configuredGrantConfigToAddModList-r16 in any BWP of this MAC entity, otherwise it is optionally present, need R.

	SRSsets
	This field is mandatory present when UE is configured with two SRS sets configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage codebook or non-codebook. Otherwise it is absent, Need R


< Omitted text>
[bookmark: _Toc100930130]–	FeatureCombinationPreambles
The IE FeatureCombinationPreambles associates a set of preambles with a feature combination. For parameters which can be provided in this IE, the UE applies this field value when performing Random Access using a preamble in this featureCombinationPreambles, otherwise the UE applies the corresponding value as determined by applicable Need Code, e.g. Need S. On a specific BWP, there can be at most one set of preambles associated with a given feature combination per RA Type (i.e. 4-step RACH or 2-step RACH).
FeatureCombinationPreambles information element
-- ASN1START
-- TAG-FEATURECOMBINATIONPREAMBLES-START

FeatureCombinationPreambles-r17 ::=   SEQUENCE {
    featureCombination-r17                FeatureCombination-r17,
    startPreambleForThisPartition-r17     INTEGER (1..64),
    numberOfPreamblesPerSSB-ForThisPartition-r17 INTEGER (1..64),
    ssb-SharedRO-MaskIndex-r17            INTEGER (1..15)                                           OPTIONAL, -- Need S
    groupBconfigured-r17                  SEQUENCE {
        ra-SizeGroupA-r17                     ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB              ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA            INTEGER (1..64)
    }                                                                                               OPTIONAL, -- Need RS	Comment by Huawei, Hisilicon: Change 9
    separateMsgA-PUSCH-Config-r17         MsgA-PUSCH-Config-r16                                     OPTIONAL, -- Cond MsgAConfigCommon
    msgA-RSRP-Threshold-r17               RSRP-Range                                                OPTIONAL, -- Need R
    rsrp-ThresholdSSB-r17                 RSRP-Range                                                OPTIONAL, -- Need R
    deltaPreamble-r17                     INTEGER (-1..6)                                           OPTIONAL, -- Need R
    ...
}

-- TAG-FEATURECOMBINATIONPREAMBLES-STOP
-- ASN1STOP

	FeatureCombinationPreambles field descriptions

	deltaPreamble
Power offset between msg3 or msgA-PUSCH and RACH preamble transmission. If configured, this parameter overrides msg3-DeltaPreamble or msgA-DeltaPreamble, Actual value = field value * 2 [dB] (see TS 38.213 [13], clause 7.1). If msgA-DeltaPreamble is configured in separateMsgA-PUSCH-Config-r17, this field is absent.

	featureCombination
[bookmark: _Hlk103939536]Indicates which combination of features that the preambles indicated by this IE are associated with. When this parameter is provided in FeatureCombinationPreambles included in the RACH configuration of initialUplinkBWP-RedCap, the network always sets at least redCap to true within this field. The UE ignores a RACH resource defined by this FeatureCombinationPreambles if any feature within the featureCombination is not supported by the UE or has an unknown value.	Comment by Huawei, Hisilicon:  Change 3

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on (see TS 38.321 [3], clause 5.1.2).

	msgA-RSRP-Threshold	Comment by Huawei, Hisilicon: Change 10
The UE selects 2-step random access type to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). This field is only present if bothpartition specific RSRP threshold for 2-step and 4-step RA type are configured for the concerned feature combination is configured forin the BWP. If configured, this parameter overrides msgA-RSRP-Threshold-r16. If absent, the UE applies msgA-RSRP-Threshold-r16, if configured

	numberOfPreamblesForThisPartition
It determines how many consecutive preambles are associated to the Feature Combination starting from the starting preamble(s) per SSB.

	numberOfRA-PreamblesGroupA
It determines how many consecutive preambles per SSB are associated to Group A starting from the starting preamble(s). The remaining preambles associated to the Feature Combination are associated to Group B

	ra-SizeGroupA
Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2). If this feature combination preambles are associated to a RACH-ConfigCommon-twostepRA, this field correspond to ra-MsgA-SizeGroupA, otherwise it corresponds to ra-Msg3SizeGroupA.

	rsrp-ThresholdSSB
L1-RSRP threshold used for determining whether a candidate beam may be used by the UE. If this parameter is included in FeatureCombinationPreambles which is included in RACH-ConfigCommonTwoStepRA, it corresponds to msgA-RSRP-ThresholdSSB, as defined in TS 38.321 [3]. If this parameter is included in FeatureCombinationPreambles which is included in RACH-ConfigCommon, it it corresponds to rsrp-ThresholdSSB, as defined in TS 38.321 [3].

	separateMsgA-PUSCH-Config
If present it specifies how the 2-step RACH preambles identified by this FeatureCombinationPreambles are mapped to a PUSCH slot separate from the one defined in MsgA-ConfigCommon-r16. If the field is absent, the UE should apply the corresponding parameter in the RACH-ConfigCommonTwoStepRA of the BWP which includes the FeatureCombinationPreambles IE.

	ssb-SharedRO-MaskIndex
Mask index (see TS 38.321 [3]).
Indicates a subset of ROs where preambles are allocated for this feature combination. If this field is configured within FeatureCombinationPreambles which is included in RACH-ConfigCommonTwoStepRA, in case of separate ROs are configured for 4-step and 2-step random access, this field indicates a subset of ROs configured for 2-step random access, and in case shared ROs are used for 4-step and 2-step random access, it indicates the subset of ROs configured for 4-step random accessit indicates a subset of ROs configured within this RACH-ConfigCommonTwoStepRA. This field is configured when there is more than one RO per SSB. If the field is absent, all ROs configured in RACH-ConfigCommon or RACH-ConfigCommonTwoStepRA containing this FeatureCombinationPreambles are shared.	Comment by Huawei, Hisilicon: Change 6

	startPreambleForThisPartition
It defines the first preamble associated with the Feature Combination. If N<1 the first preamble in each PRACH occasion is the one having the same index indicated by this field. If N>=1 in each PRACH occasion N blocks of preambles associated with the Feature Combination are define, each having start index [image: ]+ startPreambleForThisPartition (see 38.213).



	Conditional Presence
	Explanation

	MsgAConfigCommon
	The field is optionally present, Need S, if FeatureCombinationPreambles is included in RACH-ConfigCommonTwoStepRA. Otherwise, it is absent. If the field is absent in FeatureCombinationPreambles included in RACH-ConfigCommonTwoStepRA, the UE applies MsgA-PUSCH-Config included in the corresponding MsgA-ConfigCommon.


< Omitted text>
[bookmark: _Toc100930234][bookmark: _Toc60777322]–	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
    ...,
    [[
    minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M
    ul-AccessConfigListDCI-0-1-r16          SetupRelease { UL-AccessConfigListDCI-0-1-r16 }               OPTIONAL,  -- Need M
    -- Start of the parameters for DCI format 0_2 introduced in V16.1.0
    harq-ProcessNumberSizeDCI-0-2-r16                       INTEGER (0..4)                                OPTIONAL,   -- Need R
    dmrs-SequenceInitializationDCI-0-2-r16                  ENUMERATED {enabled}                          OPTIONAL,   -- Need S
    numberOfBitsForRV-DCI-0-2-r16                           INTEGER (0..2)                                OPTIONAL,   -- Need R
    antennaPortsFieldPresenceDCI-0-2-r16                    ENUMERATED {enabled}                          OPTIONAL,   -- Need S
    dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2-r16            SetupRelease { DMRS-UplinkConfig }            OPTIONAL,   -- Need M
    dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2-r16            SetupRelease { DMRS-UplinkConfig }            OPTIONAL,   -- Need M
    frequencyHoppingDCI-0-2-r16                             CHOICE {
        pusch-RepTypeA                                          ENUMERATED {intraSlot, interSlot},
        pusch-RepTypeB                                          ENUMERATED {interRepetition, interSlot}
    }                                                                                                     OPTIONAL,   -- Need S
    frequencyHoppingOffsetListsDCI-0-2-r16  SetupRelease { FrequencyHoppingOffsetListsDCI-0-2-r16}        OPTIONAL,  -- Need M
    codebookSubsetDCI-0-2-r16               ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,nonCoherent}
                                                                                                          OPTIONAL,   -- Cond codebookBased
    invalidSymbolPatternIndicatorDCI-0-2-r16                ENUMERATED {enabled}                          OPTIONAL,   -- Need S
    maxRankDCI-0-2-r16                                      INTEGER (1..4)                                OPTIONAL,   -- Cond codebookBased
    mcs-TableDCI-0-2-r16                                    ENUMERATED {qam256, qam64LowSE}               OPTIONAL,   -- Need S
    mcs-TableTransformPrecoderDCI-0-2-r16                   ENUMERATED {qam256, qam64LowSE}               OPTIONAL,   -- Need S
    priorityIndicatorDCI-0-2-r16                            ENUMERATED {enabled}                          OPTIONAL,   -- Need S
    pusch-RepTypeIndicatorDCI-0-2-r16                       ENUMERATED { pusch-RepTypeA, pusch-RepTypeB}  OPTIONAL,  -- Need R
    resourceAllocationDCI-0-2-r16                           ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
                                                                                                          OPTIONAL,   -- Need M
    resourceAllocationType1GranularityDCI-0-2-r16           ENUMERATED { n2,n4,n8,n16 }                   OPTIONAL,   -- Need S
    uci-OnPUSCH-ListDCI-0-2-r16                             SetupRelease { UCI-OnPUSCH-ListDCI-0-2-r16}   OPTIONAL,   -- Need M
    pusch-TimeDomainAllocationListDCI-0-2-r16               SetupRelease { PUSCH-TimeDomainResourceAllocationList-r16 }
                                                                                                          OPTIONAL,   -- Need M
    -- End of the parameters for DCI format 0_2 introduced in V16.1.0
    -- Start of the parameters for DCI format 0_1 introduced in V16.1.0
    pusch-TimeDomainAllocationListDCI-0-1-r16               SetupRelease { PUSCH-TimeDomainResourceAllocationList-r16 }
                                                                                                          OPTIONAL,   -- Need M
    invalidSymbolPatternIndicatorDCI-0-1-r16          ENUMERATED {enabled}                                OPTIONAL,   -- Need S
    priorityIndicatorDCI-0-1-r16                      ENUMERATED {enabled}                                OPTIONAL,   -- Need S
    pusch-RepTypeIndicatorDCI-0-1-r16                 ENUMERATED { pusch-RepTypeA, pusch-RepTypeB}        OPTIONAL,   -- Need R
    frequencyHoppingDCI-0-1-r16                 ENUMERATED {interRepetition, interSlot}                   OPTIONAL,   -- Cond RepTypeB
    uci-OnPUSCH-ListDCI-0-1-r16                 SetupRelease { UCI-OnPUSCH-ListDCI-0-1-r16  }             OPTIONAL,  -- Need M
    -- End of the parameters for DCI format 0_1 introduced in V16.1.0
    invalidSymbolPattern-r16                    InvalidSymbolPattern-r16                                  OPTIONAL,   -- Need S
    pusch-PowerControl-v1610                SetupRelease {PUSCH-PowerControl-v1610}                       OPTIONAL,   -- Need M
    ul-FullPowerTransmission-r16            ENUMERATED {fullpower, fullpowerMode1, fullpowerMode2}         OPTIONAL,   -- Need R
    pusch-TimeDomainAllocationListForMultiPUSCH-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationList-r16 }
                                                                                                          OPTIONAL,  --  Need M
    numberOfInvalidSymbolsForDL-UL-Switching-r16        INTEGER (1..4)                                    OPTIONAL    -- Cond RepTypeB2
    ]],
    [[
    ul-AccessConfigListDCI-0-2-r17          SetupRelease { UL-AccessConfigListDCI-0-2-r17 }               OPTIONAL,  -- Need M
    betaOffsetsCrossPri0-r17                SetupRelease { BetaOffsetsCrossPriSel-r17 }                   OPTIONAL,  -- Need M
    betaOffsetsCrossPri1-r17                SetupRelease { BetaOffsetsCrossPriSel-r17 }                   OPTIONAL,  -- Need M
    betaOffsetsCrossPri0DCI-0-2-r17         SetupRelease { BetaOffsetsCrossPriSelDCI-0-2-r17 }            OPTIONAL,  -- Need M
    betaOffsetsCrossPri1DCI-0-2-r17         SetupRelease { BetaOffsetsCrossPriSelDCI-0-2-r17 }            OPTIONAL,  -- Need M
    mappingPattern-r17                      ENUMERATED {cyclicMapping, sequentialMapping}                 OPTIONAL,  -- Cond SRSsets
    secondTPCFieldDCI-0-1-r17               ENUMERATED {enabled}                                          OPTIONAL,  -- Need R
    secondTPCFieldDCI-0-2-r17               ENUMERATED {enabled}                                          OPTIONAL,  -- Need R
    sequenceOffsetForRV-r17                 INTEGER (0..3)                                                OPTIONAL,  -- Need R
    ul-AccessConfigListDCI-0-1-r17          SetupRelease { UL-AccessConfigListDCI-0-1-r17 }                OPTIONAL,  -- Need M
    minimumSchedulingOffsetK2-r17           SetupRelease { MinSchedulingOffsetK2-Values-r17 }              OPTIONAL,  -- Need M
    availableSlotCounting-r17               ENUMERATED { enabled }                                         OPTIONAL,  -- Need S
    dmrs-BundlingPUSCH-Config-r17           SetupRelease { DMRS-BundlingPUSCH-Config-r17 }                 OPTIONAL,  -- Need M
    harq-ProcessNumberSizeDCI-0-2-v1700     INTEGER (5)                                                    OPTIONAL,  -- Need R
    harq-ProcessNumberSizeDCI-0-1-r17       INTEGER (5)                                                    OPTIONAL,  -- Need R
    mpe-ResourcePoolToAddModList-r17       SEQUENCE (SIZE(1..maxMPE-Resources-r17)) OF MPE-Resource-r17    OPTIONAL,  -- Need N
    mpe-ResourcePoolToReleaseList-r17      SEQUENCE (SIZE(1..maxMPE-Resources-r17)) OF MPE-ResourceId-r17  OPTIONAL   -- Need N
    ]]
}

UCI-OnPUSCH ::=                         SEQUENCE {
    betaOffsets                             CHOICE {
        dynamic                             SEQUENCE (SIZE (4)) OF BetaOffsets,
        semiStatic                          BetaOffsets
    }                                                                                                 OPTIONAL, -- Need M
    scaling                                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
}

MinSchedulingOffsetK2-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r16)

MinSchedulingOffsetK2-Values-r17 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r17)

UCI-OnPUSCH-DCI-0-2-r16 ::=             SEQUENCE {
    betaOffsetsDCI-0-2-r16                  CHOICE {
        dynamicDCI-0-2-r16                      CHOICE {
            oneBit-r16                              SEQUENCE (SIZE (2)) OF BetaOffsets,
            twoBits-r16                             SEQUENCE (SIZE (4)) OF BetaOffsets
        },
        semiStaticDCI-0-2-r16          BetaOffsets
    }                                                                                                 OPTIONAL,   -- Need M
    scalingDCI-0-2-r16                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
}

FrequencyHoppingOffsetListsDCI-0-2-r16 ::=  SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)

UCI-OnPUSCH-ListDCI-0-2-r16 ::=  SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH-DCI-0-2-r16

UCI-OnPUSCH-ListDCI-0-1-r16 ::=  SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH

UL-AccessConfigListDCI-0-1-r16 ::= SEQUENCE (SIZE (1..64)) OF INTEGER (0..63)

UL-AccessConfigListDCI-0-1-r17 ::= SEQUENCE (SIZE (1..3)) OF INTEGER (0..2)

UL-AccessConfigListDCI-0-2-r17 ::= SEQUENCE (SIZE (1..64)) OF INTEGER (0..63)

BetaOffsetsCrossPriSel-r17 ::= CHOICE {
    dynamic-r17         SEQUENCE (SIZE (4)) OF BetaOffsetsCrossPri-r17,
    semiStatic-r17          BetaOffsetsCrossPri-r17
}

BetaOffsetsCrossPriSelDCI-0-2-r17 ::= CHOICE {
    dynamicDCI-0-2-r17      CHOICE {
        oneBit-r17              SEQUENCE (SIZE (2)) OF BetaOffsetsCrossPri-r17,
        twoBits-r17             SEQUENCE (SIZE (4)) OF BetaOffsetsCrossPri-r17
    },
    semiStaticDCI-0-2-r17   BetaOffsetsCrossPri-r17
}

MPE-Resource-r17 ::=        SEQUENCE {
    mpe-ResourceId-r17          MPE-ResourceId-r17,
    cell                        ServCellIndex                                                         OPTIONAL,    -- Need R
    additionalPCI-r17           AdditionalPCIIndex-r17                                                OPTIONAL,    -- Need R
    mpe-ReferenceSignal-r17     CHOICE {
        csi-RS-Resource-r17         NZP-CSI-RS-ResourceId,
        ssb-Resource-r17            SSB-Index
    }
}

MPE-ResourceId-r17 ::=      INTEGER (1..maxMPE-Resources-r17)

-- TAG-PUSCH-CONFIG-STOP
-- ASN1STOP

	PUSCH-Config field descriptions

	antennaPortsFieldPresenceDCI-0-2
Configure the presence of "Antenna ports" field in DCI format 0_2. When the field is configured, then the "Antenna ports" field is present in DCI format 0_2. Otherwise, the field size is set to 0 for DCI format 0_2 (See TS 38.212 [17], clause 7.3.1.1.3). If neither dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 nor dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 is configured, this field is absent.

	availableSlotCounting
Indicate whether PUSCH repetitions counted on the basis of available slots is enabled. If the field is absent, PUSCH repetitions counted on the basis of available slots is disabled.

	betaOffsetsCrossPri0, betaOffsetsCrossPri1, betaOffsetsCrossPri0DCI-0-2, betaOffsetsCrossPri1DCI-0-2
Selection between and configuration of dynamic and semi-static beta-offset for multiplexing HARQ-ACK on dynamically scheduled PUSCH with different priorities, see TS 38.213 [13], clause 9.3.
The field betaOffsetsCrossPrio0 indicates multiplexing low priority (LP) HARQ-ACK on dynamically scheduled high priority (HP) PUSCH.
The field betaOffsetsCrossPrio1 indicates multiplexing HP HARQ-ACK on dynamically scheduled LP PUSCH.
The field betaOffsetsCrossPrio0DCI-0-2 indicates multiplexing LP HARQ-ACK on dynamically scheduled HP PUSCH by DCI format 0_2.
The field betaOffsetsCrossPrio1DCI-0-2 indicates multiplexing HP HARQ-ACK on dynamically scheduled LP PUSCH by DCI format 0_2.

	codebookSubset, codebookSubsetDCI-0-2
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). The field codebookSubset applies to DCI format 0_1 and the field codebookSubsetDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.1.1).

	dataScramblingIdentityPUSCH
Identifier used to initialise 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-BundlingPUSCH-Config
Configure the parameters for DMRS bundling for PUSCH (see TS 38.214 [19], clause 6.1.7).

	dmrs-SequenceInitializationDCI-0-2
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 DCI format 0_1 (see TS 38.212 [17], clause 7.3.1).  

	dmrs-UplinkForPUSCH-MappingTypeA, dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2
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. The field dmrs-UplinkForPUSCH-MappingTypeA applies to DCI format 0_1 and the field dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 applies to DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	dmrs-UplinkForPUSCH-MappingTypeB, dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2
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. The field dmrs-UplinkForPUSCH-MappingTypeB applies to DCI format 0_1 and the field dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2 applies to DCI format 0_2 (see 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 for 'pusch-RepTypeA' (see TS 38.214 [19], clause 6.3). The field frequencyHopping applies to DCI format 0_0 and 0_1 for 'pusch-RepTypeA'.

	frequencyHoppingDCI-0-1
Indicates the frequency hopping scheme for DCI format 0_1 when pusch-RepTypeIndicatorDCI-0-1 is set to 'pusch-RepTypeB', The value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured for DCI format 0_1 (see TS 38.214 [19], clause 6.1).

	frequencyHoppingDCI-0-2
Indicate the frequency hopping scheme for DCI format 0_2. The value intraSlot enables 'intra-slot frequency hopping', and the value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. When pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeA', the frequency hopping scheme can be chosen between 'intra-slot frequency hopping and 'inter-slot frequency hopping' if enabled. When pusch-RepTypeIndicatorDCI-0-2 is set to 'pusch-RepTypeB', the frequency hopping scheme can be chosen between 'inter-repetition frequency hopping' and 'inter-slot frequency hopping' if enabled. If the field is absent, frequency hopping is not configured for DCI format 0_2 for 'pusch-RepTypeB' (see TS 38.214 [19], clause 6.3).

	frequencyHoppingOffsetLists, frequencyHoppingOffsetListsDCI-0-2
Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 configured grant activation (see TS 38.214 [19], clause 6.3). The field frequencyHoppingOffsetLists applies to DCI format 0_0 and DCI format 0_1 and the field frequencyHoppingOffsetListsDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.3).

	harq-ProcessNumberSizeDCI-0-2
Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	invalidSymbolPattern
Indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2. If InvalidSymbolPattern is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols (see TS 38.214 [19] clause 6.1).

	invalidSymbolPatternIndicatorDCI-0-1, invalidSymbolPatternIndicatorDCI-0-2
Indicates the presence of an additional bit in the DCI format 0_1/0_2. If invalidSymbolPattern is absent, then both invalidSymbolPatternIndicatorDCI-0-1 and invalidSymbolPatternIndicatorDCI-0-2 are absent. The field invalidSymbolPatternIndicatorDCI-0-1 applies to the DCI format 0_1 and the field invalidSymbolPatternIndicatorDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19] clause 6.1). If the field is absent, the UE behaviour is specified in TS 38.214 [19], clause 6.1.2.1.

	mappingPattern
Indicates whether the UE should follow Cyclical mapping pattern or Sequential mapping pattern for when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission and the PUSCH transmission occasions are associated with both SRS resource sets.

	maxRank, maxRankDCI-0-2
Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1). The field maxRank applies to DCI format 0_1 and the field maxRankDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.1.1).

	mcs-Table, mcs-TableFormat0-2
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. The field mcs-Table applies to DCI format 0_0 and DCI format 0_1 and the field mcs-TableDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.4.1).

	mcs-TableTransformPrecoder, mcs-TableTransformPrecoderDCI-0-2
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. The field mcs-TableTransformPrecoder applies to DCI format 0_0 and DCI format 0_1 and the field mcs-TableTransformPrecoderDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.4.1).

	minimumSchedulingOffsetK2
List of minimum K2 values. Minimum K2 parameter denotes minimum applicable value(s) for the Time domain resource assignment table for PUSCH (see TS 38.214 [19], clause 6.1.2.1).

	mpe-ResourcePoolToAddModList
List of SSB/CSI-RS resources for P-MPR reporting. Each resource is configured with serving cell index where the resource is configured for the UE. The additionalPCI is configured only if the resource is SSB. For each resource, If neither cell nor additionalPCI is present, the SSB/CSI-RS resource is from the serving cell where the PUSCH-Config is.

	numberOfBitsRV-DCI-0-2
Configures the number of bits for "Redundancy version" in the DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.214 [19], clause 6.1.2.1).

	numberOfInvalidSymbolsForDL-UL-Switching
Indicates the number of symbols after the last semi-static DL symbol that are invalid symbols for PUSCH repetition Type B. If it is absent, no symbol is explicitly defined for DL-to-UL switching (see TS 38.214 [19], clause 6.1).

	priorityIndicatorDCI-0-1, priorityIndicatorDCI-0-2
Configures the presence of "priority indicator" in DCI format 0_1/0_2. When the field is absent in the IE, then the UE shall apply 0 bit for "Priority indicator" in DCI format 0_1/0_2. The field priorityIndicatorDCI-0-1 applies to DCI format 0_1 and the field priorityIndicatorDCI-0-2 applies to DCI format 0_2 (see TS 38.212 [17] clause 7.3.1 and TS 38.213 [13] clause 9).

	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-PowerControl
Configures power control parameters PUSCH transmission. This field is not configured if unifiedTCI-StateType is configured for the serving cell.

	pusch-RepTypeIndicatorDCI-0-1, pusch-RepTypeIndicatorDCI-0-2
Indicates whether UE follows the behavior for "PUSCH repetition type A" or the behavior for "PUSCH repetition type B" for the PUSCH scheduled by DCI format 0_1/0_2 and for Type 2 CG associated with the activating DCI format 0_1/0_2.The value pusch-RepTypeA enables the 'PUSCH repetition type A' and the value pusch-RepTypeB enables the 'PUSCH repetition type B'. The field pusch-RepTypeIndicatorDCI-0-1 applies to DCI format 0_1 and the field pusch-RepTypeIndicatorDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.2.1).

	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). The field pusch-TimeDomainAllocationList applies to DCI formats 0_0 or DCI format 0_1 when the field pusch-TimeDomainAllocationListDCI-0-1 is not configured (see TS 38.214 [19], table 6.1.2.1.1-1 and table 6.1.2.1.1-1A). The network does not configure the pusch-TimeDomainAllocationList (without suffix) simultaneously with the pusch-TimeDomainAllocationListDCI-0-2-r16 or pusch-TimeDomainAllocationListDCI-0-1-r16 or pusch-TimeDomainAllocationListForMultiPUSCH-r16.

	pusch-TimeDomainAllocationListDCI-0-1
Configuration of the time domain resource allocation (TDRA) table for DCI format 0_1 (see TS 38.214 [19], clause 6.1, table 6.1.2.1.1-1A).

	pusch-TimeDomainAllocationListDCI-0-2
Configuration of the time domain resource allocation (TDRA) table for DCI format 0_2 (see TS 38.214 [19], clause 6.1.2, table 6.1.2.1.1-1B).

	pusch-TimeDomainAllocationListForMultiPUSCH
Configuration of the time domain resource allocation (TDRA) table for multiple PUSCH (see TS 38.214 [19], clause 6.1.2). The network configures at most 16 rows in this TDRA table in PUSCH-TimeDomainResourceAllocationList-r16 configured by this field. This field is not configured simultaneously with pusch-AggregationFactor.

	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, resourceAllocationDCI-0-2
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 6.1.2). The field resourceAllocation applies to DCI format 0_1 and the field resourceAllocationDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.2).

	resourceAllocationType1GranularityDCI-0-2
Configures 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 granularity is 1 PRB (see TS 38.214 [19], clause 6.1.2.2.2).

	secondTPCFieldDCI-0-1, secondTPCFieldDCI-0-2
A second TPC field can be configured via RRC for DCI-0-1 and DCI-0-2. Each TPC field is for each closed-loop index value respectively (i.e., 1st /2nd TPC fields correspond to "closedLoopIndex" value = 0 and 1,

	sequenceOffsetForRV
Configures the RV offset for the starting RV for the first repetition (first actual repetition in PUSCH repetition Type B) towards the second 'SRS resource set' for PUSCH configured in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook'.

	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 from rach-ConfigCommon included directly within BWP configuration (i.e. not included in additionalRACH-ConfigList).	Comment by Huawei, Hisilicon: Change 5

	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.

	uci-OnPUSCH-ListDCI-0-1, uci-OnPUSCH-ListDCI-0-2
Configuration for up to 2 HARQ-ACK codebooks specific to DCI format 0_1/0_2. The field uci-OnPUSCH-ListDCI-0-1 applies to DCI format 0_1 and the field uci-OnPUSCH-ListDCI-0-2 applies to DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13] clause 9.3).

	ul-AccessConfigListDCI-0-1, ul-AccessConfigListDCI-0-2
List of the combinations of cyclic prefix extension, channel access priority class (CAPC), and UL channel access type (see TS 38.212 [17], clause 7.3.1) applicable for DCI format 0_1 and DCI format 0_2, respectively. The fields ul-AccessConfigListDCI-0-1-r16 and ul-AccessConfigListDCI-0-2-r17 are only applicable for FR1 (see TS 38.212 [17], Table 7.3.1.1.2-35). The field ul-AccessConfigListDCI-0-1-r17 only contains a list of UL channel access types and is only applicable for FR2-2 (see TS 38.212 [17], Table 7.3.1.1.2-35A).

	ul-FullPowerTransmission
Configures the UE with UL full power transmission mode as specified in TS 38.213. This field is not configured if ul-powerControl is configured in the BWP-UplinkDedicated in which the PUCCH-Config is included.



	UCI-OnPUSCH field descriptions

	betaOffsets
Selection between and configuration of dynamic and semi-static beta-offset for DCI formats other than DCI format 0_2. 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 for DCI formats other than DCI format 0_2. 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).



	UCI-OnPUSCH-DCI-0-2 field descriptions

	betaOffsetsDCI-0-2
Configuration of beta-offset for DCI format 0_2. If semiStaticDCI-0-2 is chosen, the UE shall apply the value of 0 bit for the field of beta offset indicator in DCI format 0_2. If dynamicDCI-0-2 is chosen, the UE shall apply the value of 1 bit or 2 bits for the field of beta offset indicator in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13] clause 9.3).

	dynamicDCI-0-2
Indicates the UE applies the value 'dynamic' for DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.3).

	semiStaticDCI-0-2
Indicates the UE applies the value 'semiStatic' for DCI format 0_2. (see TS 38.212 [17], clause 7.3.1 and see TS 38.213 [13], clause 9.3).

	scalingDCI-0-2
Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH for DCI format 0_2. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on (see TS 38.212 [17], clause 6.3).



	Conditional Presence
	Explanation

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

	RepTypeB
	The field is optionally present, Need S, if pusch-RepTypeIndicatorDCI-0-1 is set to pusch-RepTypeB. It is absent otherwise.

	RepTypeB2
	The field is optionally present, Need S, if pusch-RepTypeIndicatorDCI-0-1 or pusch-RepTypeIndicatorDCI-0-2 is set to pusch-RepTypeB. It is absent otherwise.

	SRSsets
	This field is mandatory present when UE is configured with two SRS sets in either srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage codebook or non-codebook.


< Omitted text>
[bookmark: _Toc100930244][bookmark: _Toc60777332]–	RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.
RACH-ConfigCommon information element
-- ASN1START
-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                  RACH-ConfigGeneric,
    totalNumberOfRA-Preambles           INTEGER (1..63)                                                     OPTIONAL,   -- Need S
    ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {
        oneEighth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                        INTEGER (1..16),
        eight                                       INTEGER (1..8),
        sixteen                                     INTEGER (1..4)
    }                                                                                                       OPTIONAL,   -- Need M

    groupBconfigured                    SEQUENCE {
        ra-Msg3SizeGroupA                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB            ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA          INTEGER (1..64)
    }                                                                                                       OPTIONAL,   -- Need R
    ra-ContentionResolutionTimer            ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
    rsrp-ThresholdSSB                       RSRP-Range                                                      OPTIONAL,   -- Need R
    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                      OPTIONAL,   -- Cond SUL
    prach-RootSequenceIndex                 CHOICE {
        l839                                    INTEGER (0..837),
        l139                                    INTEGER (0..137)
    },
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    ...,
    [[
    ra-PrioritizationForAccessIdentity-r16  SEQUENCE {
        ra-Prioritization-r16                   RA-Prioritization,
        ra-PrioritizationForAI-r16              BIT STRING (SIZE (2))
    }                                                                                                       OPTIONAL,   -- Cond InitialBWP-Only
    prach-RootSequenceIndex-r16             CHOICE {
        l571                                    INTEGER (0..569),
        l1151                                   INTEGER (0..1149)
    }   OPTIONAL   -- Need R
    ]],
    [[
    ra-PrioritizationForSlicing-r17         RA-PrioritizationForSlicing-r17                          OPTIONAL,   -- Cond InitialBWP-Only
    featureCombinationPreamblesList-r17     SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 OPTIONAL -- Need RCond AdditionalRACH-AndRedCap
    ]]
}

-- TAG-RACH-CONFIGCOMMON-STOP
-- ASN1STOP

	RACH-ConfigCommon field descriptions

	featureCombinationPreamblesList
Specifies a series of preamble partitions each associated to a combination of features and 4-step RA. For initialUplinkBWP-RedCap, if configured, the network always configures at least RACH-ConfigCommon associated with RedCap only (i.e. without combination with other features).

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS 38.321 [3], clause 5.1.2)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2).
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz
If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1, Table 6.3.3.1-2, Table 6.3.3.2-2 and Table 6.3.3.2-3, TS 38.211 [16]). The value also applies to contention free random access (RACH-ConfigDedicated), to SI-request and to contention-based beam failure recovery (CB-BFR). But it does not apply for contention free beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).

	msg3-transformPrecoder
Enables the transform precoder for Msg3 transmission according to clause 6.1.3 of TS 38.214 [19]. If the field is absent, the UE disables the transformer precoder (see TS 38.213 [13], clause 8.3).

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see TS 38.321 [3], clause 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

	prach-RootSequenceIndex
PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1). The value range depends on whether L=839 or L=139 or L=571 or L=1151. The length of the root sequence corresponding with the index indicated in this IE should be consistent with the one indicated in prach-ConfigurationIndex in the RACH-ConfigDedicated (if configured). If prach-RootSequenceIndex-r16 is signalled, UE shall ignore the prach-RootSequenceIndex (without suffix).
For FR2-2, only the following values are applicable depending on the used subcarrier spacing:
120 kHz:  L=139, L=571, and L=1151
480 kHz:  L=139, and L=571
960 kHz:  L=139

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so on.

	ra-Msg3SizeGroupA
Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2).

	ra-Prioritization
Parameters which apply for prioritized random access procedure on any UL BWP of SpCell for specific Access Identities (see TS 38.321 [3], clause 5.1.1a).

	ra-PrioritizationForAI
Indicates whether the field ra-Prioritization-r16 applies for Access Identities. The first/leftmost bit corresponds to Access Identity 1, the next bit corresponds to Access Identity 2. Value 1 indicates that the field ra-Prioritization-r16 applies otherwise the field does not apply (see TS 23.501 [32]).

	ra-PrioritizationForSlicing
Parameters which apply to configure prioritized CBRA 4-step random access type for slicing.

	rach-ConfigGeneric
RACH parameters for both regular random access and beam failure recovery.

	restrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets, see TS 38.211 [16], clause 6.3.3.1.

	rsrp-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213 [13]).

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs and all RACH configurations.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEighth corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). See TS 38.213 [13].

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free 4-step or 2-step random access in the RACH resources defined in RACH-ConfigCommon, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.



	Conditional Presence
	Explanation

	L139
	The field is mandatory present if prach-RootSequenceIndex L=139, otherwise the field is absent, Need S.

	SUL
	The field is mandatory present in rach-ConfigCommon in initialUplinkBWP if supplementaryUplink is configured in ServingCellConfigCommonSIB or if supplementaryUplinkConfig is configured in ServingCellConfigCommon; otherwise, the field is absent. This field is not configured in additionalRACH-Config.

	InitialBWP-Only
	This field is optionally present, Need R, if this BWP is the initial BWP of SpCell. Otherwise the field is absent.

	AdditionalRACH-AndRedCap	Comment by Huawei, Hisilicon: Change 1 and 2
	The fied is mandatory present if the RACH-ConfigCommon is included in additionalRACH-ConfigList or included in initialUplinkBWP-RedCap. Otherwise, it is optional, Need R.



[bookmark: _Toc100930245][bookmark: _Toc60777333]–	RACH-ConfigCommonTwoStepRA
The IE RACH-ConfigCommonTwoStepRA is used to specify cell specific 2-step random-access type parameters.
RACH-ConfigCommonTwoStepRA information element
-- ASN1START
-- TAG-RACH-CONFIGCOMMONTWOSTEPRA-START

RACH-ConfigCommonTwoStepRA-r16 ::=                   SEQUENCE {
    rach-ConfigGenericTwoStepRA-r16                      RACH-ConfigGenericTwoStepRA-r16,
    msgA-TotalNumberOfRA-Preambles-r16                   INTEGER (1..63)                                    OPTIONAL, -- Need S
    msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB-r16   CHOICE {
        oneEighth                                            ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                                            ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                              ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                                  ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                                  ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                                 INTEGER (1..16),
        eight                                                INTEGER (1..8),
        sixteen                                              INTEGER (1..4)
    }                                                                                                                   OPTIONAL, -- Cond 2StepOnly
    msgA-CB-PreamblesPerSSB-PerSharedRO-r16              INTEGER (1..60)                                                OPTIONAL, -- Cond SharedRO
    msgA-SSB-SharedRO-MaskIndex-r16                      INTEGER (1..15)                                                OPTIONAL, -- Need S
    groupB-ConfiguredTwoStepRA-r16                       GroupB-ConfiguredTwoStepRA-r16                                 OPTIONAL, -- Need S
    msgA-PRACH-RootSequenceIndex-r16                     CHOICE {
        l839                                                 INTEGER (0..837),
        l139                                                 INTEGER (0..137),
        l571                                                 INTEGER (0..569),
        l1151                                                INTEGER (0..1149)
    }                                                                                                                   OPTIONAL, -- Cond 2StepOnly
    msgA-TransMax-r16                                    ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}     OPTIONAL, -- Need R
    msgA-RSRP-Threshold-r16                              RSRP-Range                                                     OPTIONAL, -- Cond 2Step4Step
    msgA-RSRP-ThresholdSSB-r16                           RSRP-Range                                                     OPTIONAL, -- Need R
    msgA-SubcarrierSpacing-r16                           SubcarrierSpacing                                              OPTIONAL, -- Cond 2StepOnlyL139
    msgA-RestrictedSetConfig-r16                         ENUMERATED {unrestrictedSet, restrictedSetTypeA,
                                                                     restrictedSetTypeB}                                OPTIONAL, -- Cond 2StepOnly
    ra-PrioritizationForAccessIdentityTwoStep-r16        SEQUENCE {
        ra-Prioritization-r16                                RA-Prioritization,
        ra-PrioritizationForAI-r16                           BIT STRING (SIZE (2))
    }                                                                                                                   OPTIONAL, -- Cond InitialBWP-Only
    ra-ContentionResolutionTimer-r16                     ENUMERATED {sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}     OPTIONAL, -- Cond 2StepOnly
    ...,
    [[
    ra-PrioritizationForSlicingTwoStep-r17               RA-PrioritizationForSlicing-r17              OPTIONAL, -- Cond InitialBWP-Only
    featureCombinationPreamblesList-r17 SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 OPTIONAL  -- Cond AdditionalRACH-AndRedCapNeed R
    ]]
}

GroupB-ConfiguredTwoStepRA-r16 ::=                       SEQUENCE {
    ra-MsgA-SizeGroupA                                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800,
                                                                     b1000, b72, spare6, spare5, spare4, spare3, spare2, spare1},
    messagePowerOffsetGroupB                             ENUMERATED {minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
    numberOfRA-PreamblesGroupA                           INTEGER (1..64)
}

-- TAG-RACH-CONFIGCOMMONTWOSTEPRA-STOP
-- ASN1STOP

	RACH-ConfigCommonTwoStepRA field descriptions

	featureCombinationPreamblesList
Specifies a series of preamble partitions each associated to a combination of features and 2-step RA. For initialUplinkBWP-RedCap, if configured, the network always configures at least RACH-ConfigCommon associated with RedCap only (i.e. without combination with other features).

	groupB-ConfiguredTwoStepRA
Preamble grouping for 2-step random access type. If the field is absent then there is only one preamble group configured and only one msgA PUSCH configuration.

	msgA-CB-PreamblesPerSSB-PerSharedRO
Number of contention-based preambles used for 2-step RA type from the non-CBRA 4-step type preambles associated with each SSB for RO shared with 4-step type RA. The number of preambles for 2-step RA type shall not exceed the number of preambles per SSB minus the number of contention-based preambles per SSB for 4-step type RA. The possible value range for this parameter needs to be aligned with value range for the configured SSBs per RACH occasion in ssb-perRACH-OccasionAndCB-PreamblesPerSSB in RACH-ConfigCommon. The field is only applicable for the case of shared ROs with 4-step type random access.

	msgA-PRACH-RootSequenceIndex
PRACH root sequence index. If the field is not configured in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config), the UE applies the value in field prach-RootSequenceIndex in RACH-ConfigCommon in the configured BWP. If the field is absent in RACH-ConfigCommonTwoStepRA in AdditionalRACH-Config, the UE applies the corresponding value of prach-RootSequenceIndex in RACH-ConfigCommon in the same AdditionalRACH-Config. When both 2-step and 4-step type random access is configured, this field is only configured for the case of separate ROs between 2-step and 4-step type random access.	Comment by Huawei, Hisilicon: Change 8 (not needed if change 7 is agreed)
For FR2-2, only the following values are applicable depending on the used subcarrier spacing:
120 kHz:  L=139, L=571, and L=1151
480 kHz:  L=139, and L=571
960 kHz:  L=139

	msgA-RestrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets for 2-step random access type preamble. If the field is not configured in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config), the UE applies the value in field restrictedSetConfig in RACH-ConfigCommon in the configured BWP. If the field is absent in RACH-ConfigCommonTwoStepRA in AdditionalRACH-Config, the UE applies the value of restrictedSetConfig in RACH-ConfigCommon in the same AdditionalRACH-Config. When both 2-step and 4-step type random access is configured, this field is only configured for the case of separate ROs between 2-step and 4-step type random access.

	msgA-RSRP-Threshold
The UE selects 2-step random access type to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). This field is only present if both 2-step and 4-step RA type are configured for the BWP.

	msgA-RSRP-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213 [13]).

	msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). If the field is not configured in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config) and both 2-step and 4-step are configured for the BWP, the UE applies the value in the field ssb-perRACH-OccasionAndCB-PreamblesPerSSB in RACH-ConfigCommon. If the field is not configured in AdditionalRACH-Config and both 2-step and 4-step are configured in AdditionalRACH-Config, the UE applies the value in the field ssb-perRACH-OccasionAndCB-PreamblesPerSSB in RACH-ConfigCommon in the same AdditionalRACH-Config. The field is not present when RACH occasions are shared between 2-step and 4-step type random access in the BWP.

	msgA-SSB-SharedRO-MaskIndex
Indicates the subset of 4-step type ROs shared with 2-step random access type for each SSB. This field is configured when there is more than one RO per SSB. If the field is absent, and 4-step and 2-step has shared ROs, then all ROs are shared.

	msgA-SubcarrierSpacing
Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2).
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz.
If the field is absent, the UE applies the SCS as derived from the msgA-PRACH-ConfigurationIndex in RACH-ConfigGenericTwoStepRA (see tables Table 6.3.3.1-1, Table 6.3.3.1-2, Table 6.3.3.2-2 and Table 6.3.3.2-3, TS 38.211 [16]) in case of 2-step only BWP, otherwise the UE applies the same SCS as Msg1 derived from RACH-ConfigCommon. The value also applies to contention free 2-step random access type (RACH-ConfigDedicated).

	msgA-TotalNumberOfRA-Preambles
Indicates the total number of preambles used for contention-based and contention-free 2-step random access type when ROs for 2-step are not shared with 4-step. If the field is absent, and 2-step and 4-step does not have shared ROs, all 64 preambles are available for 2-step random access type.

	msgA-TransMax
Max number of MsgA preamble transmissions performed before switching to 4-step random access (see TS 38.321 [3], clauses 5.1.1). This field is only applicable when 2-step and 4-step RA type are configured and switching to 4-step type RA is supported. If the field is absent, switching from 2-step RA type to 4-step RA type is not allowed.

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer for fallback RAR in case no 4-step random access type is configured (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so on. If both 2-step and 4-step random access type resources are configured on the BWP, then this field is absent.

	ra-Prioritization
Parameters which apply for prioritized random access procedure on any UL BWP of SpCell for specific Access Identities (see TS 38.321 [3], clause 5.1.1a).

	ra-PrioritizationForAI
Indicates whether the field ra-Prioritization-r16 applies for Access Identities. The first/leftmost bit corresponds to Access Identity 1, the next bit corresponds to Access Identity 2. Value 1 for an Access Identity indicates that the field ra-Prioritization-r16 applies, otherwise the field does not apply.

	ra-PrioritizationForSlicingTwoStep
Parameters which apply to configure prioritized CBRA 2-step random access type for slicing.

	rach-ConfigGenericTwoStepRA
2-step random access type parameters for both regular random access and beam failure recovery.



	GroupB-ConfiguredTwoStepRA field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS 38.321 [3], clause 5.1.1).

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A for idle/inactive or connected mode. The setting of the number of preambles for each group should be consistent with msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB or msgA-CB-PreamblesPerSSB-PerSharedRO if configured.

	ra-MsgA-SizeGroupA
Transport block size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.1).



	Conditional Presence
	Explanation

	2StepOnlyL139
	The field is mandatory present if msgA-PRACH-RootSequenceIndex L=139 and no 4-step random access type is configured, otherwise the field is absent, Need S.

	2StepOnly
	The field is mandatory present in msgA-ConfigCommon field in BWP-UplinkCommon if rach-ConfigCommon field is absent in this BWP-UplinkCommon, otherwise the field is optionally present in msgA-ConfigCommon field in BWP-UplinkCommon, Need S.
The field is mandatory present in msgA-ConfigCommon field in AdditionalRACH-Config if rach-ConfigCommon field is absent in this AdditionalRACH-Config, otherwise the field is optionally present in msgA-ConfigCommon field in AdditionalRACH-Config, Need S.

	SharedRO
	The field is mandatory present if the 2-step random access type occasions are shared with 4-step random access type, otherwise the field is not present.

	2Step4Step
	The field is mandatory present if both 2-step random access type and 4-step random access type are configured in the BWP, otherwise the field is not present.
The field is mandatory present in msgA-ConfigCommon field in AdditionalRACH-Config if both 2-step random access type and 4-step random access type are configured for the same feature combination in the BWP.

	InitialBWP-Only
	This field is optionally present, Need R, if this BWP is the initial BWP of SpCell. Otherwise the field is absent.

	AdditionalRACH-AndRedCap	Comment by Huawei, Hisilicon: Change 1 and 2
	The fied is mandatory present if the msgA-ConfigCommon is included in additionalRACH-ConfigList or included in initialUplinkBWP-RedCap. Otherwise, it is optional, Need R.


< Omitted text>
[bookmark: _Toc100930248][bookmark: _Toc60777336]–	RACH-ConfigGenericTwoStepRA
The IE RACH-ConfigGenericTwoStepRA is used to specify the 2-step random access type parameters.
RACH-ConfigGenericTwoStepRA information element
-- ASN1START
-- TAG-RACH-CONFIGGENERICTWOSTEPRA-START

RACH-ConfigGenericTwoStepRA-r16 ::=     SEQUENCE {
    msgA-PRACH-ConfigurationIndex-r16       INTEGER (0..262)                                                OPTIONAL, -- Cond 2StepOnly
    msgA-RO-FDM-r16                         ENUMERATED {one, two, four, eight}                              OPTIONAL, -- Cond 2StepOnly
    msgA-RO-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)                    OPTIONAL, -- Cond 2StepOnly
    msgA-ZeroCorrelationZoneConfig-r16      INTEGER (0..15)                                                 OPTIONAL, -- Cond 2StepOnly
    msgA-PreamblePowerRampingStep-r16       ENUMERATED {dB0, dB2, dB4, dB6}                                 OPTIONAL, -- Cond 2StepOnlyNoCFRA
    msgA-PreambleReceivedTargetPower-r16    INTEGER (-202..-60)                                             OPTIONAL, -- Cond 2StepOnlyNoCFRA
    msgB-ResponseWindow-r16                 ENUMERATED {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80, sl160, sl320}
                                                                                                            OPTIONAL, -- Cond NoCFRA
    preambleTransMax-r16                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}  OPTIONAL, -- Cond 2StepOnlyNoCFRA
    ...,
    [[
    msgB-ResponseWindow-v1700               ENUMERATED {sl240, sl640, sl960, sl1280, sl1920, sl2560}        OPTIONAL  -- Cond NoCFRA2
    ]]
}

-- TAG-RACH-CONFIGGENERICTWOSTEPRA-STOP
-- ASN1STOP

	RACH-ConfigGenericTwoStepRA field descriptions

	msgA-PreamblePowerRampingStep
Power ramping steps for msgA PRACH. If the field is absent, UE shall use the value of powerRampingStep in RACH-ConfigGeneric in the configured BWP (see TS 38.321 [3], 5.1.3). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of msgA-PreamblePowerRampingStep in RACH-ConfigGenericTwoStepRA configured for CBRA.

	msgA-PreambleReceivedTargetPower
The target power level at the network receiver side (see TS 38.213 [13], clause 7.1.1 and TS 38.321 [3], clause 5.1.1). Only multiples of 2 dBm may be chosen (e.g -202, -200, -198, …). If the field is absent, UE shall use the value of preambleReceivedTargetPower in RACH-ConfigGeneric in the configured BWP. This field may only be present if no 4-step type RA is configured in the BWP. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of msgA-PreambleReceivedTargetPower in RACH-ConfigGenericTwoStepRA configured for CBRA.

	msgA-PRACH-ConfigurationIndex
Cell-specific PRACH configuration index for 2-step RA type. If the field is absent in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config), the UE shall use the value of corresponding 4-step random access parameter in the configured BWP. If the field is absent in RACH-ConfigCommonTwoStepRA in AdditionalRACH-Config, the UE shall apply the corresponding value in RACH-ConfigCommon in the same AdditionalRACH-Config. If the value is in the range of 256 to 262, the field prach-ConfigurationIndex-v1610 should be considered configured (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.	Comment by Huawei, Hisilicon: Change 8 (not needed if change 7 is agreed)

	msgA-RO-FDM
The number of msgA PRACH transmission occasions Frequency-Division Multiplexed in one time instance. If the field is absent in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config), UE shall use value of msg1-FDM in RACH-ConfigGeneric in the configured BWP. If the field is absent in RACH-ConfigCommonTwoStepRA in AdditionalRACH-Config, the UE shall apply the value of msg1-FDM in RACH-ConfigCommon in the same AdditionalRACH-Config (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-RO-FrequencyStart
Offset of lowest PRACH transmissions occasion in frequency domain with respect to PRB 0. If the field is absent in RACH-ConfigCommonTwoStepRA which is configured directly within a BWP (i.e. not within AdditionalRACH-Config), UE shall use value of msg1-FrequencyStart in RACH-ConfigGeneric in the configured BWP. If the field is absent in RACH-ConfigCommonTwoStepRA in AdditionalRACH-Config, the UE shall apply the value of msg1-FrequencyStart in RACH-ConfigCommon in the same AdditionalRACH-Config (see TS 38.211 [16], clauses 5.3.2 and 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-ZeroCorrelationZoneConfig
N-CS configuration for msgA preamble, see Table 6.3.3.1-5 in TS 38.211 [16]. If the field is absent, UE shall use value zeroCorrelationZoneConfig in RACH-ConfigGeneric in the configured BWP. This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgB-ResponseWindow
MsgB monitoring window length in number of slots. The network configures a value lower than or equal to 40ms (see TS 38.321 [3], clause 5.1.1). The network does not configure msgB-ResponseWindow-r16 simultaneously with msgB-ResponseWindow-v1700, and if both fields are absent, the UE uses the value of msgB-ResponseWindow in RACH-ConfigGenericTwoStepRA configured for CBRA.

	preambleTransMax
Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5). If the field is absent, UE shall use the value of preambleTransMax in RACH-ConfigGeneric in the configured BWP. The field is absent if RACH-ConfigGenericTwoStepRA is included in CFRA-TwoStep in RACH-ConfigDedicated and then the UE uses the value of preambleTransMax in RACH-ConfigGenericTwoStepRA configured for CBRA.



	Conditional Presence
	Explanation

	2StepOnly
	The field is mandatory present in msgA-ConfigCommon field in BWP-UplinkCommon if rach-ConfigCommon field is absent in this BWP-UplinkCommon, otherwise the field is optionally present in msgA-ConfigCommon field in BWP-UplinkCommon, Need S.
The field is mandatory present in msgA-ConfigCommon in AdditionalRACH-Config if rach-ConfigCommon field is absent in this AdditionalRACH-Config, otherwise the field is optionally present in msgA-ConfigCommon field in AdditionalRACH-Config, Need S.

	2StepOnlyNoCFRA
	The field is mandatory present if RACH-ConfigGenericTwoStepRA is included in the RACH-ConfigCommonTwoStepRA and there are no 4-step random access configurations configured in the BWP (i.e only 2-step random access type configured in the BWP), otherwise (i.e. 4-step random access configuration also exists in the BWP) the field is optionally present, Need S. When RACH-ConfigGenericTwoStepRA is included in the RACH-ConfigDedicated, this field is absent.

	NoCFRA
	The field is mandatory present if msgB-ResponseWindow-r17 is absent and RACH-ConfigGenericTwoStepRA is not included in CFRA-TwoStep in RACH-ConfigDedicated, otherwise the field is absent, Need S.

	NoCFRA2
	The field is mandatory present if msgB-ResponseWindow-r16 is absent and RACH-ConfigGenericTwoStepRA is not included in CFRA-TwoStep in RACH-ConfigDedicated, otherwise the field is absent, Need S.





END OF CHANGES
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