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1	Introduction
New MAC TBS test cases for DCI 0_2 and 1_2 have been added under URLLC Work item. SS configuration for DCI 0_2 and 1_2 is missing in current ASP’s. The same need to be added.

2	Proposals
2.1      New IE’s





	    type union NR_DciCommon_CarrierIndicatorDCI_X_2_Type {        /* Carrier indicator field (CIF) of DCI formats 0_2 and 1_2 according to TS 38.212 and TS 38.213 clause 10.1*/
    Null_Type                           None,                   /* no cell index to be indicated in Carrier indicator field */
    bitstring                           CellIndex               /* 1, 2 or 3 bits cell index to be indicated in carrierIndicatorSize_r16.carrierIndicatorSizeDCI_1_2_r16/carrierIndicatorSize_r16.carrierIndicatorSizeDCI_0_2_r16 */
  };
-------------------------------------------------------------------------------------------------  
  type union NR_DciFormat_1_2_DAI_Type {                                /* TS 38.212 clause 7.3.1.2.3: DAI (downlink assignment indicator) – 
      0 bit if the higher layer parameter downlinkAssignmentIndexDCI-1-2 is not configured;
      4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
      4 bits if one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI.
      1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided or the UE is not configured with ackNackFeedbackMode = joint, where the 1 bit or 2 bits are the counter DAI.                                                                        */
    Null_Type                           None,                           /* no DAI */
    DAI_B1_Type                         OneBit,
    DAI_B2_Type                         TwoBits,
    DAI_B4_Type                         FourBits
  };
  -------------------------------------------------------------------------------------------------

 type union NR_DciFormat_1_2_PucchResourceIndicator_Type {             /* TS 38.212 clause 7.3.1.2.3: PUCCH resource indicator */
    Null_Type                           None,                   /* Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 is not present*/
    bitstring                           Value                           /*  1 or 2 or 3 bits determined by parameter Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 */
  };
-------------------------------------------------------------------------------------------------
   type union NR_DciFormat_1_2_AntennaPorts_Type {                       /* TS 38.212 clause 7.3.1.2.3: Antenna ports as defined by TS 38.212 Tables 7.3.1.2.2-6..26 and Tables 7.3.1.2.2-1A/2A/3A/4A */
     Null_Type                           None,                           /* antennaPortsFieldPresenceDCI-1-2 is not configured */
	 bitstring                           Index                           /* 2, 3, 4, or 5 bits, bitstring presentation of index to TS 38.212 Tables 7.3.1.2.2-6..26 and Tables 7.3.1.2.2-1A/2A/3A/4A*/
  };
 ------------------------------------------------------------------------------------------------- 
   type union NR_DciFormat_1_2_TCI_Type {             /* TS 38.212 clause 7.3.1.2.3: Transmission configuration indication  */
    Null_Type                           None,          /* tci-PresentDCI-1-2-r16 is not present*/
    bitstring                           Value          /*  1 or 2 or 3 bits determined by parameter tci-PresentDCI-1-2-r16 */
  };

   type union NR_DciFormat_X_2_SRSRequest_Type {             /* TS 38.212 clause 7.3.1.2.3/7.3.1.1.3: SRS Request  */
    Null_Type                           None,                   /* srs-RequestDCI-0-2-r16/srs-RequestDCI-1-2-r16 is not present*/
    bitstring                           Value                           /*  1 or 2 or 3  as defined in 7.3.1.2.3/7.3.1.1.3 */
  };
  -------------------------------------------------------------------------------------------------

   type record NR_DciFormat_1_2_SpecificInfo_Type {                                      /* TS 38.212 clause 7.3.1.2.3: scheduling of PDSCH in one cell; default parameters according to TS 38.508-1 clause TBD
                                                                                           For all fields: 'omit' means that the information shall not be contained in the DCI on PDCCH */
    NR_DciCommon_CarrierIndicatorDCI_X_2_Type       CarrierIndicator          optional, /* Carrier indicator - CIF value for Cross Carrier Scheduling; 'None' otherwise */
    NR_DciCommon_BWPIndicator_Type                  BWPIndicator              optional, /* Bandwidth part indicator */
    NR_DciFormat_1_X_PrbBundlingSizeIndicator_Type  PrbBundlingSizeIndicator  optional, /* PRB bundling size indicator */
    NR_DciFormat_1_X_RateMatchingIndicator_Type     RateMatchingIndicator     optional, /* Rate matching indicator */
    NR_DciFormat_1_X_ZP_CSI_RS_Trigger_Type         ZP_CSI_RS_Trigger         optional, /* ZP CSI-RS trigger */
    NR_DciFormat_1_2_DAI_Type                       DAI                       optional, /* downlink assignment index */
    NR_DciCommon_TpcCommand_Type                    TpcCommandPucch           optional, /* TPC command for scheduled PUCCH; to be set to 1 per default (0 dB; accumulated TPC) */
    NR_DciFormat_1_2_PucchResourceIndicator_Type    PucchResourceIndicator    optional, /* PUCCH resource indicator */
    NR_DciFormat_1_X_PdschHarqTimingIndicator_Type  PdschHarqTimingIndicator  optional, /* PDSCH-to-HARQ_feedback timing indicator */
    NR_DciFormat_1_2_AntennaPorts_Type              AntennaPorts              optional, /* Antenna port(s) */
    NR_DciFormat_1_2_TCI_Type                       TCI                       optional, /* Transmission configuration indication */
    NR_DciFormat_X_2_SRSRequest_Type                SrsRequest                optional, /* SRS request */
    NR_DciFormat_X_X_DmrsSequenceInit_Type          DmrsSequenceInit          optional, /* DMRS sequence initialization */
    NR_DciFormat_X_X_PriorityIndicator_Type         PriorityIndicator         optional /* Priority indicator */
    };       
-------------------------------------------------------------------------------------------------
type union NR_DciFormat_0_2_AntennaPorts_Type {                       /* TS 38.212 clause 7.3.1.1.3: Antenna ports depending (mainly) on
                                                                           - PUSCH-Config.transformPrecoder,
                                                                           - DMRS-UplinkConfig.dmrs-Type,
                                                                           - DMRS-UplinkConfig.maxLength,
                                                                           - dmrs-UplinkTransformPrecoding-r16,
                                                                           - tp-pi2BPSK
                                                                           */
	Null_Type                           None,                            /* antennaPortsFieldPresenceDCI-0-2  is not present */
    bitstring                           Index                           /* bitstring presentation of index to Tables 7.3.1.1.2-6..23 */
  };
-------------------------------------------------------------------------------------------------
 
 type union NR_DciFormat_0_2_UlschIndicator_Type {                     /* TS 38.212 clause 7.3.1.1.3: UL-SCH indicator */
     B1_Type                             Value                           /* 1 bit: "1" indicates UL-SCH shall be transmitted on the PUSCH, "0" indicates UL-SCH shall not be transmitted on the PUSCH. 
	                                                                       Except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_2 with UL-SCH indicator of "0" and CSI request of all zero(s). */
  };
-------------------------------------------------------------------------------------------------

   type record NR_DciFormat_0_2_SpecificInfo_Type {                                      /* TS 38.212 clause 7.3.1.1.3: scheduling of PUSCH in one cell; default parameters according to TS 38.508-1 clause TBD;
                                                                                           for all parameters: mandatory for initial configuration of an instance, omit means "keep as it is" afterwards */
    NR_DciCommon_CarrierIndicatorDCI_X_2_Type           CarrierIndicator      optional, /* Carrier indicator - CIF value for Cross Carrier Scheduling; 'None' otherwise */
    NR_DciCommon_BWPIndicator_Type                      BWPIndicator          optional, /* Bandwidth part indicator */
    NR_DciFormat_0_X_FirstDAI_Type                      FirstDAI              optional, /* 1st downlink assignment index */
    NR_DciFormat_0_X_SecondDAI_Type                     SecondDAI             optional, /* 2nd downlink assignment index */
    NR_DciFormat_0_X_SrsResourceIndicator_Type          SrsResourceIndicator  optional, /* SRS resource indicator */
    NR_DciFormat_0_X_PrecodingInfo_Type                 PrecodingInfo         optional, /* Precoding information and number of layers */
    NR_DciFormat_0_2_AntennaPorts_Type                  AntennaPorts          optional, /* Antenna ports */
    NR_DciFormat_X_2_SRSRequest_Type                    SrsRequest            optional, /* SRS request */
    NR_DciFormat_0_X_CsiRequest_Type                    CsiRequest            optional, /* CSI request */
    NR_DciFormat_0_X_PtrsDmrsAssociation_Type           PtrsDmrsAssociation   optional, /* PTRS-DMRS association */
    NR_DciFormat_0_X_BetaOffsetIndicator_Type           BetaOffsetIndicator   optional, /* beta_offset indicator */
    NR_DciFormat_X_X_DmrsSequenceInit_Type              DmrsSequenceInit      optional, /* DMRS sequence initialization */
    NR_DciFormat_0_2_UlschIndicator_Type                UlschIndicator        optional, /* UL-SCH indicator */
    NR_DciFormat_0_X_OpenLoopPowerControl_Type          OpenLoopPowerControl  optional, /* Open-loop power control parameter set indication */
    NR_DciFormat_X_X_PriorityIndicator_Type             PriorityIndicator     optional, /* Priority indicator */
    NR_DciFormat_0_X_InvalidSymbolPatternIndicator_Type InvalidSymbolPatternIndicator optional /* Invalid symbol pattern indicator */
  };

	


 














2.2 Update of Existing IE’s (Most of the below changes will have non backwards compatible impact on existing structures using them which are not shown here)
	
type union NR_DciFormat_1_1X_PrbBundlingSizeIndicator_Type {           /* TS 38.212 clause 7.3.1.2.2X: PRB bundling size indicator */
    Null_Type                           None,                           /* no PRB bundling */
    B1_Type                             Dynamic                         /* when PDSCH-Config.prb-BundlingType is set to 'dynamicBundling';
                                                                           indicates which set of PRG values to be used (see 38.214 clause 5.1.2.3) */
  };
type union NR_DciFormat_1_1X_RateMatchingIndicator_Type {              /* TS 38.212 clause 7.3.1.2.2X: Rate matching indicator;
                                                                           rateMatchPatternGroup1/rateMatchPatternGroup1DCI-1-2 and rateMatchPatternGroup2/rateMatchPatternGroup2DCI-1-2 configured by PDSCH-Config */
    bitstring                           Bitmap                          /* 0, 1, or 2 bits: bitmap indicating rateMatchPatternGroup1/rateMatchPatternGroup1DCI-1-2 and/or rateMatchPatternGroup2rateMatchPatternGroup2DCI-1-2 to be applied;
                                                                           size depending on whether rateMatchPatternGroup1/rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2/rateMatchPatternGroup2DCI-1-2 or both are configured by PDSCH-Config at the UE */
  };
type union NR_DciFormat_1_1X_ZP_CSI_RS_Trigger_Type {                  /* TS 38.212 clause 7.3.1.2.2X: ZP CSI-RS trigger */
    bitstring                           Index                           /* 0, 1, or 2 bits: Index in list of ZP-CSI-RS-Resource as configured by PDSCH-Config at the UE */
  };
  type union NR_DciFormat_X_1X_DmrsSequenceInit_Type {           /* TS 38.212 clause 7.3.1.1.2 (format 0_1), 7.3.1.1.3 (format 0_2), and clause 7.3.1.2.2 (format 1_1) and clause 7.3.1.2.3 (format 1_2): DMRS sequence initialization */
    Null_Type                           None,                   /* 0 bit for format 0_1 and if transform precoder is enabled; for format 0_2 dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;   for 1_2 if dmrs-SequenceInitializationDCI-1-2  not configured or if transform precoder is enabled */
    B1_Type                             Value                   /* 1 bit else */
  };
type union NR_DciFormat_X_1X_PriorityIndicator_Type {          /* TS 38.212 clause 7.3.1.1.2 (format 0_1), and clause 7.3.1.2.2 (format 1_1), 7.3.1.1.3 (format 0_2) and clause 7.3.1.2.3 (format 1_2):  Priority indicator  */
    Null_Type                           None,                   /*  0 bit no Priority indicator, if higher layer parameter priorityIndicatorDCI-0-1/priorityIndicatorDCI-1-1/priorityIndicatorDCI-0-2/priorityIndicatorDCI-1-2 is not configured */
    B1_Type                             Value                   /*  1 bit as defined in Clause 9 in TS 38.213. */
  };
 ----------------------------------------------------------------------------------------------
type union NR_DciFormat_0_1X_FirstDAI_Type {                           /* TS 38.212 clause 7.3.1.1.2X: First DAI (downlink assignment indicator) depending on PhysicalCellGroupConfig.pdsch-HARQ-ACK-Codebook */
    DAI_B1_Type                             SemiStaticCodebook,         /* 1 bit according to TS 38.213 clause 9.1.2.2 for Type-1 HARQ-ACK (pdsch-HARQ-ACK-codebook=semi-static) */
    DAI_B2_Type                             DynamicCodebook,            /* 2 bits according to TS 38.213 Table 9.1.3-2 for Type-2 HARQ-ACK (pdsch-HARQ-ACK-codebook=dynamic or for enhanced dynamic HARQ-ACK codebook without UL-TotalDAI-Included-r16 configured) */
    DAI_B4_Type                             EnhancedDynamicCodebook     /* Not applicable for DCI 0_2;4 bits for enhanced dynamic HARQ-ACK codebook and with UL-TotalDAI-Included-r16 = "enable". */
  }; 
type union NR_DciFormat_0_1X_SecondDAI_Type {                          /* TS 38.212 clause 7.3.1.1.X: Second DAI (downlink assignment indicator) depending on PhysicalCellGroupConfig.pdsch-HARQ-ACK-Codebook  */
    Null_Type                           None,                           /* no 2nd DAI */
    DAI_B2_Type                         DynamicCodebook,                /* 2 bits according to TS 38.213 Table 9.1.3-2 for Type-2 HARQ-ACK (pdsch-HARQ-ACK-codebook=dynamic or for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and without UL-TotalDAI-Included-r16 configured) */
    DAI_B4_Type                         EnhancedDynamicCodebook         /* Not applicable for DCI 0_2;4 bits for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and with UL-TotalDAI-Included-r16 = "enable" */
  };
type union NR_DciFormat_0_1X_SrsResourceIndicator_Type {               /* TS 38.212 clause 7.3.1.1.2X: SRS resource indicator depending on PUSCH-Config.txConfig */
    bitstring                           NonCodeBook,                    /* txConfig==NonCodeBook: bitstring of 0..3 bits according to TS 38.212 Tables 7.3.1.1.2-28/29/30/31
                                                                           (according to TS 38.331 clause 6.3.2 "SRS-Config" there are at most 4 entries with usage==nonCodebook) */
    bitstring                           CodeBook                        /* txConfig==CodeBook:
                                                                           - bitstring of 0 or 1 bits according to TS 38.212 Table 7.3.1.1.2-32
                                                                           - bitstring of 4 bits according to TS 38.212 Table 7.3.1.1.2-32A/32B if ul-FullPowerTransmission-r16 is configured
                                                                           (according to TS 38.331 clause 6.3.2 "SRS-Config" there are at most 2 entries with usage==codebook) */
  };
type union NR_DciFormat_0_1X_PrecodingInfo_Type {                      /* TS 38.212 clause 7.3.1.1.2X: Precoding information and number of layers depending on PUSCH-Config.txConfig */
    Null_Type                           NonCodeBook,                    /* txConfig==NonCodeBook: 0 bits */
    bitstring                           CodeBook                        /* txConfig==CodeBook: bitstring according to TS 38.212 Tables 7.3.1.1.2-2..5A; empty string for one antenna port only */
  };
type union NR_DciFormat_0_1X_CsiRequest_Type {                         /* TS 38.212 clause 7.3.1.1.2X: CSI request */
    bitstring                           Index                           /* 0, 1, 2, 3, 4, 5, or 6 bits determined by CSI-MeasConfig.reportTriggerSize/ CSI-MeasConfig.reportTriggerSizeDCI-0-2; TS 38.214 clause 5.2.1.5.1) */
  };
type union NR_DciFormat_0_1X_PtrsDmrsAssociation_Type {                /* TS 38.212 clause 7.3.1.1.2X: PTRS-DMRS association */
    Null_Type                           None,                           /* 0 bit PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 */
    B2_Type                             Value                           /* 2 bits according to TS 38.212 Table 7.3.1.1.2-25 and 7.3.1.1.2-26 */
  };
type union NR_DciFormat_0_1X_BetaOffsetIndicator_Type {                /* TS 38.212 clause 7.3.1.1.2X: beta_offset indicator */
    Null_Type                           None,                            /* 0 bit if uci-on-PUSCH != dynamic (ConfiguredGrantConfig.uci-OnPUSCH */
    B2_Type                             Value                           /* 2 bits according to TS 38.213 Table 9.3-3 and Table 9.3-3A*/
  };
  type union NR_DciFormat_0_1X_OpenLoopPowerControl_Type {             /* TS 38.212 clause 7.3.1.1.2X: Open-loop power control parameter set indication   */
    Null_Type                           None,                         /* 0 bit no Open-loop power control parameter set indication */
    bitstring                           Value                         /* 1 or 2 bits
                                                                         -  1 bit if SRS resource indicator is present in the DCI format 0_1X;
                                                                         -  1 or 2 bits as determined by higher layer parameter olpc-ParameterSetForDCI-Format0-1 X if SRS resource indicator is not present in the DCI format 0_1X.
                                                                       */
  };
type union NR_DciFormat_0_1X_InvalidSymbolPatternIndicator_Type { /* TS 38.212 clause 7.3.1.1.2X:  Invalid symbol pattern indicator */
    Null_Type                           None,                      /* 0 bit no Invalid symbol pattern indicator  */
    B1_Type                             Value                      /* 1 bit as defined in Clause 6.1.2.1 in TS 38.214   */
  };
type union NR_DciFormat_1_X_SpecificInfo_Type {
    NR_DciFormat_1_0_SpecificInfo_Type             Format_1_0,
    NR_DciFormat_1_0_P_RNTI_SpecificInfo_Type      Format_1_0_P_RNTI,
    NR_DciFormat_1_0_SI_RNTI_SpecificInfo_Type     Format_1_0_SI_RNTI,
    NR_DciFormat_1_0_RA_RNTI_SpecificInfo_Type     Format_1_0_RA_RNTI,
    NR_DciFormat_1_1_SpecificInfo_Type             Format_1_1,
    NR_DciFormat_1_2_SpecificInfo_Type             Format_1_2
  };


type union NR_DciFormat_0_X_SpecificInfo_Type {
    NR_DciFormat_0_0_SpecificInfo_Type  Format_0_0,
    NR_DciFormat_0_1_SpecificInfo_Type  Format_0_1,
    NR_DciFormat_0_2_SpecificInfo_Type  Format_0_2
  };

[bookmark: _Hlk94695662]type record NR_DciDlInfo_Type {                                                       /* scheduling for CCCH/DCCH/DTCH mapped to DL-SCH mapped to PDSCH;
                                                                                           for all parameters: mandatory for initial configuration of an instance, omit means "keep as it is" afterwards;
                                                                                           definition is applicable for DCI format 1_X0 (C-RNTI, RA-RNTI, TC-RNTI) and DCI format 1_1 */
    NR_DciFormat_1_X_ResourceAssignment_Type        ResoureAssignment         optional, /* resource assignment; to control setting of the following fields in DCI formats 1_X0 and 1_1 (TS 38.212 clause 7.3.1.2.X1 and 7.3.1.2.2):
                                                                                           Frequency domain resource assignment
                                                                                           Time domain resource assignment
                                                                                           Modulation and coding scheme
                                                                                           New data indicator
                                                                                           Redundancy version
                                                                                           HARQ process number */
    
    NR_DciCommon_VrbPrbMapping_Type                 VrbPrbMapping             optional, /* VRB-to-PRB mapping */
    NR_DciFormat_1_X_SpecificInfo_Type              Format                    optional  /* DCI format and DCI format specific parameters */
  };
type record NR_DciUlInfo_Type {                                                       /* scheduling for CCCH/DCCH/DTCH mapped to UL-SCH mapped to PUSCH;
                                                                                           for all parameters: mandatory for initial configuration of an instance, omit means "keep as it is" afterwards */
    NR_DciFormat_0_X_ResourceAssignment_Type    ResoureAssignment             optional, /* resource assignment; to control setting of the following fields in DCI formats 0_X0 and 0_1 (TS 38.212 clause 7.3.1.1.X1 and 7.3.1.1.2):
                                                                                           Frequency domain resource assignment
                                                                                           Time domain resource assignment
                                                                                           Modulation and coding scheme
                                                                                           New data indicator
                                                                                           Redundancy version
                                                                                           HARQ process number */
    NR_DciFormat_0_X_PuschHoppingCtrl_Type      PuschHoppingCtrl              optional, /* control of frequency hopping in DCI formats 0_0 and 0_1 (TS 38.212 Table 7.3.1.1.1-3) */
    NR_DciCommon_TpcCommand_Type                TpcCommandPusch               optional, /* TPC command for scheduled PUSCH; to be set to 1 per default (0 dB; accumulated TPC) */
    NR_DciCommon_UL_SUL_Indicator_Type          UL_SUL_Indicator              optional, /* to control use of supplementary UL by DCI */
    NR_DciFormat_0_X_SpecificInfo_Type          Format                        optional  /* DCI format and DCI format specific parameters */
  };



2.3 Several Corrections in Comments
There are few places where the current IE level or structure level comments are referring to DCI formats X_0 and X_1. These comments will be updated to refer generically to all UL and or DL DCI formats, similar to changes shown for NR_DciDlInfo_Type and NR_DciUlInfo_Type in clause 2.2

2.4 Handling of Redundancy version
The IE’s numberOfBitsForRV-DCI-0-2/ numberOfBitsForRV-DCI-1-2 control the Redundancy version bits. It is now possible the number of Bits as 0. These IE’s are provided as part of PUSCH and PDSCH config to UE and when number of bits is 0, the SS/UE shall use RVid=0 (38.212 Clause 7.3.1.1.3/7.3.1.2.3). BUT the redundancy version IE is mandatory in ASP’s (NR_TransportBlockSingleTransmission_Type, NR_TransportBlockSchedulingDL_Automatic_Type); So the RVid to be applied ‘0’ , for 0 bit configuration has to be passed;

