3GPP TSG RAN WG1 Meeting #94bis                                                             	                  R1-1812054     
Chengdu, China, October 8th – 12th, 2018 

[bookmark: _Hlk527097719]Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	Discussion on remaining issues for UL data transmission procedure 
[bookmark: Source][bookmark: _Hlk495051520]Agenda Item:	7.1.3.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
This document summarizes key points related to UL data transmission procedure.
2. [bookmark: _Hlk495051593]Clarifications for UL transmission with configured grant
2.1. Background
The current situation of RRC parameters are as following. For dynamic grant, parameters used to build a PUSCH are specified in PUSCH-Config, PUSCH-ConfigCommon, PUSCH-ServingCellConfig, PUSCH-PowerControl, and RACH-ConfigCommon. For configured grant, parameters to build a PUSCH are specified iat least n ConfiguredGrantConfig, PUSCH-Config, PUSCH-ConfigCommon, and PUSCH-PowerControl.
	[bookmark: _Hlk527058928]Parameter
	Grant-based PUSCH
	Type 1 Configured-grant PUSCH
	Type 2 Configured-grant PUSCH

	dataScramblingIdentityPUSCH
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	txConfig
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	DMRS-UplinkConfig
	Specified in PUSCH-Config
	Specified as cg-DMRS-Configuration in ConfiguredGrantConfig
	Specified as cg-DMRS-Configuration in ConfiguredGrantConfig

	codebookSubset
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	maxRank
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	rbg-Size
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	frequencyHopping
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	resourceAllocation
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	pusch-TimeDomainAllocationList
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	pusch-AggregationFactor
	Specified in PUSCH-Config
	Specified as repK in ConfiguredGrantConfig
	Specified as repK in ConfiguredGrantConfig

	repK-RV
	Not defined
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	mcs-Table
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	mcs-TableTransformPrecoder
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	transformPrecoder
	Specified in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	Tp-pi2BPSK
	Specified in PUSCH-Config
	Not defined
	Not defined

	uci-OnPUSCH
	Specified in PUSCH-Config
	Specified as CG-UCI-OnPUSCH in ConfiguredGrantConfig
	Specified as CG-UCI-OnPUSCH in ConfiguredGrantConfig

	Scaling 
	Specified in PUSCH-Config
	Not defined, borrow from PUSCH-Config
	Not defined, borrow from PUSCH-Config

	nrofHARQ-Processes
	Not defined in PUSCH-Config
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	periodicity
	Not defined
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	configuredGrantTimer
	Not defined
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	timeDomainOffset
	Not defined, DCI indicates
	Specified in rrc-ConfiguredUplinkGrant
	DCI indicates

	timeDomainAllocation
	Not defined, DCI indicates
	Specified in rrc-ConfiguredUplinkGrant
	DCI indicates

	frequencyDomainAllocation
	Not defined, DCI indicates
	Specified in rrc-ConfiguredUplinkGrant 
	DCI indicates

	antennaPort
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant
	DCI indicates

	dmrs-SeqInitialization
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant 
	DCI indicates

	precodingAndNumberOfLayers
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant 
	DCI indicates

	srs-ResourceIndicator
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant 
	DCI indicates

	mcsAndTBS
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant 
	DCI indicates

	codeBlockGroupTransmission
	Specified in PUSCH-ServingCellConfig
	Not defined
	Not defined

	frequencyHoppingOffsetLists
	Specified in PUSCH-Config and DCI indicates
	Specified as frequencyHoppingOffset  in rrc-ConfiguredUplinkGrant
	Specified in PUSCH-Config and DCI indicates

	msg3-transformPrecoder
	Specified in RACH-ConfigCommon
	Not defined
	Not defined

	tpc-Accumulation
	Specified in PUSCH-PowerControl
	Not defined
	Not defined

	p0-NominalWithoutGrant
	Specified as p0-NominalWithGrant in PUSCH-ConfigCommon
	Specified in PUSCH-PowerControl
	Specified in PUSCH-PowerControl

	P0-PUSCH-Alpha
	Specified as p0-AlphaSets in PUSCH-PowerControl
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	powerControlLoopToUse
	Specified as twoPUSCH-PC-AdjustmentStates in PUSCH-PowerControl
	Specified in ConfiguredGrantConfig
	Specified in ConfiguredGrantConfig

	PUSCH-PathlossReferenceRS
	Specified in PUSCH-PowerControl
	Specified as pathlossReferenceIndex in rrc-ConfiguredUplinkGrant 
	Specified in PUSCH-PowerControl

	deltaMCS
	Specified in PUSCH-PowerControl
	Not defined
	Not defined

	SRI-PUSCH-PowerControl
	Specified in PUSCH-PowerControl and indicates by SRI field in DC
	Indicated by srs-ResourceIndicator Specified in rrc-ConfiguredUplinkGrant
	Specified in PUSCH-PowerControl and indicates by SRI field in DC



During the offline discussion, it was understood that clarifications are necessary for following:
· How a UE transmits a PUSCH based on the activation DCI for Type2 configured grant?
· What if the activation DCI is a DCI format 0_1 with CRC scrambled by CS-RNTI?
· This is a starting point.
· What if the activation DCI is a DCI format 0_0 with CRC scrambled by CS-RNTI?
· Whether the waveform follows transformPrecoder in ConfiguredGrantConfig or msg3-transformPrecoder in RACH-ConfigCommon?
· How a UE re-transmits the PUSCH based on the DCI scheduling re-transmission of a PUSCH triggered by Type2 configured grant?
· What if the activation DCI was a DCI format 0_1 with CRC scrambled by CS-RNTI and the PUSCH re-transmission is scheduled by a DCI format 0_1 with CRC scrambled by CS-RNTI?
· Whether the parameters for this case follows the PUSCH transmission according to the activation DCI scrambled by CS-RNTI or follows the PUSCH transmission according to the DCI format 0_1 with CRC scrambled by C-RNTI?
· What if the activation DCI was a DCI format 0_1 with CRC scrambled by CS-RNTI and the PUSCH re-transmission is scheduled by a DCI format 0_0 with CRC scrambled by CS-RNTI?
· Whether the waveform follows transformPrecoder in ConfiguredGrantConfig or msg3-transformPrecoder in RACH-ConfigCommon?
· What if the activation DCI was a DCI format 0_0 with CRC scrambled by CS-RNTI and the PUSCH re-transmission is scheduled by a DCI format 0_1 with CRC scrambled by CS-RNTI?
· Whether the parameters for this case follows the PUSCH transmission according to the activation DCI or follows the PUSCH transmission according to the DCI format 0_1 with CRC scrambled by C-RNTI?
· What if the activation DCI was a DCI format 0_0 with CRC scrambled by CS-RNTI and the PUSCH re-transmission is scheduled by a DCI format 0_0 with CRC scrambled by CS-RNTI?
· Whether the waveform follows transformPrecoder in ConfiguredGrantConfig or msg3-transformPrecoder in RACH-ConfigCommon?
· How a UE re-transmits the PUSCH based on the DCI scheduling re-transmission of a PUSCH triggered by Type1 configured grant?
· What if the activation DCI is a DCI format 0_1 with CRC scrambled by CS-RNTI?
· What if the activation DCI is a DCI format 0_0 with CRC scrambled by CS-RNTI?
· How to ensure the alignment of DCI size between DCI format 0_0 with CRC scrambled by C-RNTI and CS-RNTI?
· How to ensure the alignment of DCI size between DCI format 0_1 with CRC scrambled by C-RNTI and CS-RNTI?

2.2. Proposal
[bookmark: _GoBack]Option 1: Postpone to the next meeting or email discussion to resolve the above issues
Option 2:
· In Rel.15, all higher-layer parameters for configured grant have the same values with the corresponding higher-layer parameters for dynamic grant except for MCS-table, p0-NominalWithoutGrant, p0-PUSCH-Alpha,  powerControlLoopToUse and parameters specified in rrc-ConfiguredUplinkGrant.
· Eventually, for Type2 configured grant, for both initial transmission and re-transmission, all parameters except for MCS-table, p0-NominalWithoutGrant, p0-PUSCH-Alpha,  powerControlLoopToUse are aligned with dynamic grant. For Type1 configured grant, for re-transmission, all parameters except for MCS-table are aligned with dynamic grant.
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3. Corrections to VRB-to-PRB mapping for PUSCH scheduled by RAR UL grant 
3.1.1. Problem
R1-1810113 proposes some corrections regarding Msg.3 PUSCH frequency-domain resource allocation on subclause 6.3.1.7 of TS38.211 to capture the agreement below.

	TS38.213 Section 8.3:
An active UL BWP, as described in Subclause 12 and in [4, TS 38.211], for an Msg3 PUSCH transmission is indicated by higher layers. For determining the frequency domain resource allocation for the Msg3 PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same subcarrier spacing and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP



3.1.2. Proposal
[bookmark: _Hlk526077727]
Proposal: Adopt following TPs for subclause 6.3.1.7 of TS38.211.

TS 38.211 
== Begin ==

Virtual resource blocks shall be mapped to physical resource blocks according to non-interleaved mapping.


For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for Msg3 PUSCH transmission in active UL bandwidth part  with starting position  which includes all the PRBs of the initial UL bandwidth part with starting position  and has the same subcarrier spacing and the same CP length as the initial UL bandwidth part in which case virtual resource block  is mapped to physical resource block .

== End ==
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4. Appendix


ConfiguredGrantConfig
The IE ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be configured via RRC (type1) or provided via the PDCCH (addressed to CS-RNTI) (type2).
ConfiguredGrantConfig information element
-- ASN1START
-- TAG-CONFIGUREDGRANTCONFIG-START

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                        ENUMERATED {intraSlot, interSlot}                                   OPTIONAL,   -- Need S,
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                 OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                 OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                                ENUMERATED {config2}                                            OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                    ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                      OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                 OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                            INTEGER (0..5119),
        timeDomainAllocation                        INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                          OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                             OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)           OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                   OPTIONAL,       -- Need R
    ...
}

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

-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP

	ConfiguredGrantConfig field descriptions

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

	cg-DMRS-Configuration
DMRS configuration, corresponds to L1 parameter 'UL-TWG-DMRS' (see TS 38.214, section 6.1.2).

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321,) in number of periodicities. 

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

	frequencyDomainAllocation
Indicates the frequency domain resource allocation, see TS 38.214, section 6.1.2, and TS 38.212, section 7.3.1).

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

	frequencyHoppingOffset
Enables intra-slot frequency hopping with the given frequency hopping offset. Frequency hopping offset used when frequency hopping is enabled. Corresponds to L1 parameter 'Frequency-hopping-offset' (see TS 38.214, section 6.1.2).

	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 64QAM.

	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 64QAM.

	mcsAndTBS
The modulation order, target code rate and TB size (see TS38.214, section 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, section 5.4.1.

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

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2. Corresponds to L1 parameter 'UL-TWG-periodicity' (see TS 38.321, section 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15kHz: 					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30kHz: 					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60kHz 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}
60kHz 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}
120kHz: 					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}
(see 38.214, Table 6.1.2.3-1)

	powerControlLoopToUse
Closed control loop to apply. Corresponds to L1 parameter 'PUSCH-closed-loop-index' (see TS 38.213, section 7.7.1).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1. The NW may only set the field to config2 if resourceAllocation is set to resourceAllocationType0 or dynamicSwitch. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

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

	repK
The number or repetitions of K.

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

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

	srs-ResourceIndicator
Indicates the SRS resource to be used. 

	timeDomainAllocation
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214, section 6.1.2 and TS 38.212, section 7.3.1.

	timeDomainOffset
Offset related to SFN=0, see TS 38.321, section 5.8.2.

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

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






[bookmark: _Toc525763473]–	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
    ...
}

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

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

	[bookmark: _Hlk514756726]PUSCH-Config field descriptions

	codebookSubset
Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities Corresponds to L1 parameter 'ULCodebookSubset' (see 38.211, section 6.3.1.5).

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

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

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

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured. Corresponds to L1 parameter 'Frequency-hopping-PUSCH' (see 38.214, section 6).

	frequencyHoppingOffsetLists
Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 Corresponds to L1 parameter 'Frequency-hopping-offsets-set' (see 38.214, section 6.3).

	maxRank
Subset of PMIs addressed by TRIs from 1 to ULmaxRank. Corresponds to L1 parameter 'ULmaxRank' (see 38.211, section 6.3.1.5).

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

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

	pusch-AggregationFactor
Number of repetitions for data. Corresponds to L1 parameter 'aggregation-factor-UL' (see 38.214, section FFS_Section). If the field is absent the UE applies the value 1.

	pusch-TimeDomainAllocationList
List of time domain allocations for timing of UL assignment to UL data. If configured, the values provided herein override the values received in corresponding PUSCH-ConfigCommon for PDCCH scrambled with C-RNTI or CS-RNTI but not for CORESET#0 (see 38.214, table 6.1.2.1.1-1).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1. The NW may only set the field to config2 if resourceAllocation is set to resourceAllocationType0 or dynamicSwitch. Corresponds to L1 parameter 'RBG-size-PUSCH' (see 38.214, section 6.1.2.2.1).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI Corresponds to L1 parameter 'Resouce-allocation-config' (see 38.214, section 6.1.2).

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

	transformPrecoder
The UE specific selection of transformer precoder for PUSCH. When the field is absent the UE applies the value msg3-tp. Corresponds to L1 parameter 'PUSCH-tp' (see 38.211, section 6.3.1.4).

	txConfig
Whether UE uses codebook based or non-codebook based transmission. Corresponds to L1 parameter 'ulTxConfig' (see 38.214, section 6.1.1). If the field is absent, the UE transmits PUSCH on one antenna port, see 38.214, section 6.1.1.

	


	



	UCI-OnPUSCH field descriptions

	betaOffsets
Selection between and configuration of dynamic and semi-static beta-offset. If the field is absent or released, the UE applies the value 'semiStatic' and the BetaOffsets according to FFS [BetaOffsets and/or section 9.x.x). Corresponds to L1 parameter 'UCI-on-PUSCH' (see 38.213, section 9.3).

	scaling
Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on. The value configured herein is applicable for PUCCH with configured grant. Corresponds to L1 parameter 'uci-on-pusch-scaling' (see 38.212, section 6.3).



	Conditional Presence
	Explanation

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





[bookmark: _Toc525763475]–	PUSCH-PowerControl
The IE PUSCH-PowerControl is used to configure UE specific power control parameter for PUSCH.
1) PUSCH-PowerControl information element
-- ASN1START
-- TAG-PUSCH-POWERCONTROL-START

PUSCH-PowerControl ::=              SEQUENCE {
    tpc-Accumulation                    ENUMERATED { disabled }                                                     OPTIONAL,   -- Need S
    msg3-Alpha                          Alpha                                                                       OPTIONAL,   -- Need S
    p0-NominalWithoutGrant              INTEGER (-202..24)                                                          OPTIONAL,   -- Need M,
    p0-AlphaSets                        SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF P0-PUSCH-AlphaSet         OPTIONAL,   -- Need M,
    pathlossReferenceRSToAddModList     SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS
                                                                                                                    OPTIONAL,   -- Need N
    pathlossReferenceRSToReleaseList    SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS-Id
                                                                                                                    OPTIONAL,   -- Need N
    twoPUSCH-PC-AdjustmentStates        ENUMERATED {twoStates}                                                      OPTIONAL, -- Need S
    deltaMCS                            ENUMERATED {enabled}                                                        OPTIONAL, -- Need S
    sri-PUSCH-MappingToAddModList       SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControl    OPTIONAL, -- Need N
    sri-PUSCH-MappingToReleaseList      SEQUENCE (SIZE (1..maxNrofSRI-PUSCH-Mappings)) OF SRI-PUSCH-PowerControlId  OPTIONAL        -- Need N
}

-- A set of p0-pusch and alpha used for PUSCH with grant. 'PUSCH beam indication' (if present) gives the index of the set to
-- be used for a particular PUSCH transmission. (see 38.213, section 7.1.1)
P0-PUSCH-AlphaSet ::=               SEQUENCE {
    p0-PUSCH-AlphaSetId                 P0-PUSCH-AlphaSetId,
    p0                                  INTEGER (-16..15)                                                           OPTIONAL,   -- Need S
    alpha                               Alpha                                                                       OPTIONAL    -- Need S
}

-- ID for a P0-PUSCH-AlphaSet. Corresponds to L1 parameter 'p0alphasetindex' (see 38.213, section 7.1)
P0-PUSCH-AlphaSetId ::=             INTEGER (0..maxNrofP0-PUSCH-AlphaSets-1)

-- A reference signal (RS) configured as pathloss reference signal for PUSCH power control
-- Corresponds to L1 parameter 'pusch-pathlossReference-rs' (see 38.213, section 7.1)
PUSCH-PathlossReferenceRS ::=       SEQUENCE {
    pusch-PathlossReferenceRS-Id        PUSCH-PathlossReferenceRS-Id,
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    }
}

-- ID for a referemce signal (RS) configured as PUSCH pathloss reference
-- Corresponds to L1 parameter 'pathlossreference-index' (see 38.213, section 7.1)
PUSCH-PathlossReferenceRS-Id ::=    INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)


-- A set of PUSCH power control parameters associated with one SRS-ResourceIndex (SRI)
SRI-PUSCH-PowerControl ::=          SEQUENCE {
    sri-PUSCH-PowerControlId            SRI-PUSCH-PowerControlId,
    sri-PUSCH-PathlossReferenceRS-Id    PUSCH-PathlossReferenceRS-Id,
    sri-P0-PUSCH-AlphaSetId             P0-PUSCH-AlphaSetId,
    sri-PUSCH-ClosedLoopIndex           ENUMERATED { i0, i1 }
}

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

-- A set of beta-offset values
BetaOffsets ::=                     SEQUENCE {
    betaOffsetACK-Index1                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index2                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetACK-Index3                INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part1-Index2          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index1          INTEGER(0..31)                                                          OPTIONAL, -- Need S
    betaOffsetCSI-Part2-Index2          INTEGER(0..31)                                                          OPTIONAL    -- Need S
}

-- TAG-PUSCH-POWERCONTROL-STOP
-- ASN1STOP

	BetaOffsets field descriptions

	betaOffsetACK-Index1
Up to 2 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index2
Up to 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetACK-Index3
Above 11 bits HARQ-ACK. Corresponds to L1 parameter 'betaOffset-ACK-Index-3' (see 38.213, section 9.3) When the field is absent the UE applies the value 11

	betaOffsetCSI-Part1-Index1
Up to 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part1-Index2
Above 11 bits of CSI part 1 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-1-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index1
Up to 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-1' (see 38.213, section 9.3) When the field is absent the UE applies the value 13

	betaOffsetCSI-Part2-Index2
Above 11 bits of CSI part 2 bits. Corresponds to L1 parameter 'betaOffset-CSI-part-2-Index-2' (see 38.213, section 9.3) When the field is absent the UE applies the value 13



	P0-PUSCH-AlphaSet field descriptions

	alpha
alpha value for PUSCH with grant (except msg3) (see 38.213, section 7.1) When the field is absent the UE applies the value 1

	p0
P0 value for PUSCH with grant (except msg3) in steps of 1dB.  Corresponds to L1 parameter 'p0-pusch' (see 38.213, section 7.1)



	PUSCH-PowerControl field descriptions

	deltaMCS
Indicates whether to apply delta MCS. When the field is absent, the UE applies Ks = 0 in delta_TFC formula for PUSCH. Corresponds to L1 parameter 'deltaMCS-Enabled' (see 38.213, section 7.1)

	msg3-Alpha
Dedicated alpha value for msg3 PUSCH. Corresponds to L1 parameter 'alpha-ue-pusch-msg3' (see 38.213, section 7.1) When the field is absent the UE applies the value 1.

	p0-AlphaSets
configuration {p0-pusch, alpha} sets for PUSCH (except msg3), i.e., { {p0,alpha,index1}, {p0,alpha,index2},...}. Corresponds to L1 parameter 'p0-push-alpha-setconfig' (see 38.213, section 7.1). When no set is configured, the UE uses the P0-nominal for msg3 PUSCH, P0-UE is set to 0 and alpha is set according to msg3-Alpha configured for msg3 PUSCH.

	p0-NominalWithoutGrant
P0 value for UL grant-free/SPS based PUSCH. Value in dBm. Only even values (step size 2) allowed. Corresponds to L1 parameter 'p0-nominal-pusch-withoutgrant' (see 38.213, section 7.1)

	pathlossReferenceRSToAddModList
A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUSCH path loss estimation. Up to maxNrofPUSCH-PathlossReferenceRSs may be configured. Corresponds to L1 parameter 'pusch-pathlossReference-rs-config' (see 38.213, section 7.1)

	sri-PUSCH-MappingToAddModList
A list of SRI-PUSCH-PowerControl elements among which one is selected by the SRI field in DCI. Corresponds to L1 parameter 'SRI-PUSCHPowerControl-mapping' (see 38.213, section 7.1)

	tpc-Accumulation
If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is enabled. Corresponds to L1 parameter 'Accumulation-enabled' (see 38.213, section 7.1)

	twoPUSCH-PC-AdjustmentStates
Number of PUSCH power control adjustment states maintained by the UE (i.e., fc(i)). If the field is present (n2) the UE maintains two power control states (i.e., fc(i,1) and fc(i,2)). If the field is absent, it applies one (i.e., fc(i,1)). Corresponds to L1 parameter 'num-pusch-pcadjustment-states' (see 38.213, section 7.1)



	SRI-PUSCH-PowerControl field descriptions

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

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

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

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




	Parameter 
	Grant-based PUSCH
	Configured-grant PUSCH

	dataScramblingIdentityPUSCH
	Specified in PUSCH-Config
	Not defined

	txConfig
	Specified in PUSCH-Config
	Not defined

	DMRS-UplinkConfig
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	codebookSubset
	Specified in PUSCH-Config
	Not defined

	maxRank
	Specified in PUSCH-Config
	Not defined

	rbg-Size
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	frequencyHopping
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	resourceAllocation
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	pusch-TimeDomainAllocationList
	Specified in PUSCH-Config
	For Type1 only, specified as timeDomainAllocation in rrc-ConfiguredUplinkGrant

	pusch-AggregationFactor
	Specified in PUSCH-Config
	Specified as repK in configuredGrantConfig

	repK-RV
	Not defined
	Specified in configuredGrantConfig

	mcs-Table
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	mcs-TableTransformPrecoder
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	transformPrecoder
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	Tp-pi2BPSK
	Specified in PUSCH-Config
	Not defined

	uci-OnPUSCH
	Specified in PUSCH-Config
	Specified in configuredGrantConfig

	
	
	

	timeDomainOffset
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	timeDomainAllocation
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	frequencyDomainAllocation
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	antennaPort
	DCI indicates
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	dmrs-SeqInitialization
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	precodingAndNumberOfLayers
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	srs-ResourceIndicator
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	mcsAndTBS
	DCI indicates
	Specified in configuredGrantConfig only for Type1

	frequencyHoppingOffset
	Specified in PUSCH-Config
	Specified in configuredGrantConfig only for Type1

	
	
	

	tpc-Accumulation
	Specified in PUSCH-PowerControl
	Not defined

	p0-NominalWithoutGrant
	No need
	Specified in PUSCH-PowerControl

	P0-PUSCH-Alpha
	No need
	Specified in configuredGrantConfig

	powerControlLoopToUse
	No need
	Specified in configuredGrantConfig

	PUSCH-PathlossReferenceRS
	Specified in PUSCH-PowerControl
	Specified in rrc-ConfiguredUplinkGrant only for Type1

	deltaMCS
	Specified in PUSCH-PowerControl
	Not defined

	SRI-PUSCH-PowerControl
	Specified in PUSCH-PowerControl
	Not defined
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