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	Reason for change:
	1. With the current values of PUCCH resource indicator (‘000’ which corresponds to symbols 0-1), K1 value (2) and PDSCH time allocation from symbols 2-13, the difference between PDSCH and HARQ Ack is 14 symbols which is less than the minimum time allowed for UE processing, according to 38.213 8.4 and 38.214 table 5.3-1.

2. The current downlink scheduling parameters returned by  fl_NR_SchedulingParameters_DL are not appropriate for FR1 TDD operation – using subframe 2 slot 0 for transmission with k1=2 will result in the PUCCH HARQ ACK scheuled for subframe 3 slot 0 which is a downlink slot with the specified TDD pattern.


	
	

	Summary of change:
	1. Increase K1 value to 6 slots. This gives sufficient time for the UE to send HARQ ACK on PUCCH for all numerologies.
Note : An associated prose CR on 38.508-1 will be raised at RAN5#84 with further explanation of this issue and justification of the proposed solution.

2. Modfiy the default downlink scheduling parameters to account for the TDD pattern and the proposed new value of K1 above. Downlink PDSCH data is transmitted on the 3rd DL slot in the TDD pattern in order tha the associated PUCCH should land on the final (UL) slot of the pattern. This makes it necessary to use a different sending slot number for FR1 vs FR2. Subframe 1 slot 0 is used for FR1 and subframe 1 slot 4 is used for FR2.


	
	

	Consequences if not approved:
	A conformant UE may fail some test cases due to HARQ retransmissions or unexpetced timing
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	Other comments:
	


Change 1
	Function name
	Template cs_NR_DciFormat_1_0_Params

	Reason for change
	With the current values of PUCCH resource indicator (‘000’ which corresponds to symbols 0-1), K1 value (2) and PDSCH time allocation from symbols 2-13, the difference between PDSCH and HARQ Ack is 14 symbols which is less than the minimum time allowed for UE processing, according to 38.213 8.4 and 38.214 table 5.3-1.



	Summary of change
	The current downlink scheduling parameters returned by  fl_NR_SchedulingParameters_DL are not appropriate for FR1 TDD operation – using subframe 2 slot 0 for transmission with k1=2 will result in the PUCCH HARQ ACK scheuled for subframe 3 slot 0 which is a downlink slot with the specified TDD pattern.


	TTCN module
	NR_DCI_Configuration

	MCC160 Comment
	Accepted in principle; 

K1values chosen depending on numerology to avoid change of DL scheduling parameters: 
K1=7 for µ=0, K1=5 for µ=1 and K1=8 for µ=3.  


Before 
    template (value) NR_DciFormat_1_X_SpecificInfo_Type cs_NR_DciFormat_1_0_Params :=

  { /* 38.508-1 Table 4.3.6.1.2.1-1 */

    /* @status    APPROVED (ENDC) */

    Format_1_0 := {

      DAI := {

        Index := '00'B

      },

      TpcCommandPucch := cs_NR_DciCommon_TpcCommand,                                    /* default TPC command: 0 dB ('01'B) */

      PucchResourceIndicator := cs_NR_DciFormat_1_X_PucchResourceIndicator('000'B),

      PdschHarqTimingIndicator := cs_NR_DciFormat_1_X_PdschHarqTimingIndicator('001'B)  /* 2 slots according to 38.213 clause 9.2.3 */

    }

  };
After change

  template (value) NR_DciFormat_1_X_SpecificInfo_Type cs_NR_DciFormat_1_0_Params :=

  { /* 38.508-1 Table 4.3.6.1.2.1-1 */

    /* @status    APPROVED (ENDC) */

    Format_1_0 := {

      DAI := {

        Index := '00'B

      },

      TpcCommandPucch := cs_NR_DciCommon_TpcCommand,                                    /* default TPC command: 0 dB ('01'B) */

      PucchResourceIndicator := cs_NR_DciFormat_1_X_PucchResourceIndicator('000'B),

      PdschHarqTimingIndicator := cs_NR_DciFormat_1_X_PdschHarqTimingIndicator(‘110’B)  /* 7 slots according to 38.213 clause 9.2.3 */

    }

  };
MCC160 Implementation
	  function fl_NR_DciFormat_1_X_PdschHarqTimingIndicator(SubcarrierSpacing p_SCS) return template (value) NR_DciFormat_1_X_PdschHarqTimingIndicator_Type

  {

    var B3_Type v_Value;

    select (p_SCS) {

      case(kHz15)  { v_Value := '110'B; }   /* 7 slots */

      case(kHz30)  { v_Value := '100'B; }   /* 5 slots */

      case(kHz120) { v_Value := '111'B; }   /* 8 slots */

      case else    { FatalError(__FILE__, __LINE__, "Invalid SubcarrierSpacing"); }

    }

    return cs_NR_DciFormat_1_X_PdschHarqTimingIndicator(v_Value);

  }

	  template (value) NR_DciFormat_1_X_SpecificInfo_Type cs_NR_DciFormat_1_0_Params(SubcarrierSpacing p_SCS) :=

  { /* 38.508-1 Table 4.3.6.1.2.1-1 */

    /* @status    APPROVED (ENDC, NR5GC) */

    Format_1_0 := {

      DAI := {

        Index := '00'B

      },

      TpcCommandPucch := cs_NR_DciCommon_TpcCommand,                                    /* default TPC command: 0 dB ('01'B) */

      PucchResourceIndicator := cs_NR_DciFormat_1_X_PucchResourceIndicator('000'B),


      PdschHarqTimingIndicator := fl_NR_DciFormat_1_X_PdschHarqTimingIndicator(p_SCS)   /* @sic R5s190442 sic@ */
    }

  };

	template (value) NR_SearchSpaceDlDciAssignment_Type cs_NR_SearchSpaceDlDciAssignment_USS(NR_PhysicalParameters_Type p_PhysicalParameters,

                                                                                           template (value) NR_DciFormat_1_X_SpecificInfo_Type p_DciFormatAndParams) :=

    cs_NR_SearchSpaceDlDciAssignment(p_PhysicalParameters, ussDL, p_DciFormatAndParams, cs_NR_RedundancyVersionList_Def, cs_NR_AssignedBWPs_ActiveBWP);

	  template (value) NR_SearchSpaceDlDciAssignment_Type cs_NR_SearchSpaceDlDciAssignment_CSSType1_Msg4(NR_PhysicalParameters_Type p_PhysicalParameters) :=

    cs_NR_SearchSpaceDlDciAssignment(p_PhysicalParameters, cssType1, cs_NR_DciFormat_1_0_Params(p_PhysicalParameters.SubcarrierSpacing), cs_NR_RedundancyVersionList_Def);

	  template (value) NR_SYSTEM_CTRL_REQ cas_NR_CellConfig_REQ(NR_CellId_Type    p_NR_CellId,

                                                            NR_CellInfo_Type  p_NR_CellInfo,

                                                            template (value) TimingInfo_Type p_TimingInfo,

                                                            template (omit) NR_CellConfigPhysicalLayerDownlink_Type p_NR_CellConfigPhysicalLayerDownlink := omit,

                                                            template (omit) NR_CellConfigPhysicalLayerUplink_Type p_NR_CellConfigPhysicalLayerUplink := omit,

                                                            template (omit) NR_BcchToPdschConfig_Type p_NR_BcchToPdschConfig := omit,

                                                            template (omit) NR_PcchConfig_Type p_NR_PcchConfig := omit,

                                                            template (omit) NR_RachProcedureConfig_Type p_NR_RachProcedure := omit) :=

  { /* @status    APPROVED (ENDC, NR5GC) */

    Common := cs_NR_ReqAspCommonPart_CellCfg(p_NR_CellId, p_TimingInfo),

    Request := {

      Cell := {

        AddOrReconfigure := {

          StaticResourceConfig := {

            CellCapability := p_NR_CellInfo.CellCapability,

            CarrierAggregation := None

          },

          CellConfigCommon := {

            C_RNTI:= p_NR_CellInfo.RNTI.RNTI,

            CellTimingInfo := p_NR_CellInfo.CellTimingInfo,

            InitialCellPower := p_NR_CellInfo.ReferencePower

          },

          PhysicalLayer := {

            Common := {

              PhysicalCellId := p_NR_CellInfo.CellIds.PhysicalCellId,

              DuplexMode := p_NR_CellInfo.DuplexMode

            },

            Downlink := p_NR_CellConfigPhysicalLayerDownlink,

            Uplink := p_NR_CellConfigPhysicalLayerUplink

          },

          BcchConfig := {

            Pbch := true,

            Pdsch := p_NR_BcchToPdschConfig, //no SIB1/SIs for EN-DC

            BcchInfo := {

              MIB := p_NR_CellInfo.Sysinfo.BcchInfo.MIB,

              SIB1 := p_NR_CellInfo.Sysinfo.BcchInfo.SIB1,

              SIs := p_NR_CellInfo.Sysinfo.BcchInfo.SIs,

              SegmentedSIs := p_NR_CellInfo.Sysinfo.BcchInfo.SegmentedSIs

            }

          },

          PcchConfig := p_NR_PcchConfig,

          RachProcedureConfig := p_NR_RachProcedure,

          CcchDcchDtchConfig := {

            DL := {

              SearchSpaceAndDci := cs_NR_SearchSpaceDlDciAssignment_USS(p_NR_CellInfo.PhysicalParameters, cs_NR_DciFormat_1_0_Params(p_NR_CellInfo.PhysicalParameters.SubcarrierSpacing))

            },

            UL := {

              SearchSpaceAndDci := cs_NR_SearchSpaceUlDciAssignment(p_NR_CellInfo.PhysicalParameters),

              PUCCH_Synch := { None := true },

              GrantConfig := { None := true} //@sic R5s190412 sic@

            },

            DrxCtrl := omit,

            MeasGapCtrl := omit

          },

          ServingCellConfig := p_NR_CellInfo.ServingCellConfig

        }

      }

    }

  };


Change 2
	Function name
	fl_NR_SchedulingParameters_DL()

	Reason for change
	The current downlink scheduling parameters returned by  fl_NR_SchedulingParameters_DL are not appropriate for FR1 TDD operation – using subframe 2 slot 0 for transmission with k1=2 will result in the PUCCH HARQ ACK scheuled for subframe 3 slot 0 which is a downlink slot with the specified TDD pattern.


	Summary of change
	Modfiy the default downlink scheduling parameters to account for the TDD pattern and the proposed new value of K1 above. Downlink PDSCH data is transmitted on the 3rd DL slot in the TDD pattern in order tha the associated PUCCH should land on the final (UL) slot of the pattern. This makes it necessary to use a different sending slot number for FR1 vs FR2. Subframe 1 slot 0 is used for FR1 and subframe 1 slot 4 is used for FR2.



	TTCN module
	NR_Timing

	MCC160 Comment
	Not needed (see change 1)


Before 

function fl_NR_SchedulingParameters_DL() return NR_SchedulingParameters_Type

  {

    var NR_SchedulingParameters_Type v_SchedulingParameters := {

      ValidSubframeIndex := 2,                    /* => with half-frame periodicity subframes 2 and 7 are valid for DL transmissions */

      SubframePeriodicity := 5,                   /* half-frame */

      ValidSlotNumber := 0,                       /* first slot in a subframe */

      SlotOffsetPdcchPxsch := 0                   /* slot offset K0 according to 38.214 clause 5.1.2.1 */

    }

    return v_SchedulingParameters;

  }
After change

function fl_NR_SchedulingParameters_DL(NR_CellId_Type p_CellI) return NR_SchedulingParameters_Type

  {

    var NR_SchedulingParameters_Type v_SchedulingParameters := {

      ValidSubframeIndex := 1,                    /* => with half-frame periodicity subframes 1 and 6 are valid for DL transmissions */

      SubframePeriodicity := 5,                   /* half-frame */
      if (f_NR_CellInfo_GetIsFR1(p_CellId))

      {
          ValidSlotNumber := 0,                       /* first slot in a subframe */
      }

      else

      {

          ValidSlotNumber := 4,                       /* Fifth slot in a subframe */

      }
      SlotOffsetPdcchPxsch := 0                   /* slot offset K0 according to 38.214 clause 5.1.2.1 */

    }

    return v_SchedulingParameters;

  }
Change 3
	Function name
	f_NR_GetNextSendOccasion_DL()

	Reason for change
	The current downlink scheduling parameters returned by  fl_NR_SchedulingParameters_DL are not appropriate for FR1 TDD operation – using subframe 2 slot 0 for transmission with k1=2 will result in the PUCCH HARQ ACK scheuled for subframe 3 slot 0 which is a downlink slot with the specified TDD pattern.


	Summary of change
	Pass cell id to fl_NR_SchedulingParameters_DL for FR1 / FR2 check, see change 2

	TTCN module
	NR_Timing

	MCC160 Comment
	Not needed (see change 1)


Before 

function f_NR_GetNextSendOccasion_DL(NR_CellId_Type p_CellId,

                                       UInt_Type p_MilliSeconds := 100) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

    var NR_SchedulingParameters_Type v_SchedulingParameters := fl_NR_SchedulingParameters_DL();

    return fl_NR_GetNextSendOccasion(p_CellId, p_MilliSeconds, v_SchedulingParameters);

  }
After change

function f_NR_GetNextSendOccasion_DL(NR_CellId_Type p_CellId,

                                       UInt_Type p_MilliSeconds := 100) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

    var NR_SchedulingParameters_Type v_SchedulingParameters := fl_NR_SchedulingParameters_DL(p_CellId);

    return fl_NR_GetNextSendOccasion(p_CellId, p_MilliSeconds, v_SchedulingParameters);

  }
Change 4
	Function name
	f_NR_GetNextSendOccasion_ULafterDL()

	Reason for change
	The current downlink scheduling parameters returned by  fl_NR_SchedulingParameters_DL are not appropriate for FR1 TDD operation – using subframe 2 slot 0 for transmission with k1=2 will result in the PUCCH HARQ ACK scheuled for subframe 3 slot 0 which is a downlink slot with the specified TDD pattern.


	Summary of change
	Pass cell id to fl_NR_SchedulingParameters_DL for FR1 / FR2 check, see change 2

	TTCN module
	NR_Timing

	MCC160 Comment
	Not needed (see change 1)


Before 

 function f_NR_GetNextSendOccasion_ULafterDL(NR_CellId_Type p_CellId,

                                              SubFrameTiming_Type p_T_DlAssignment,

                                              UInt_Type p_MilliSeconds) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_CellId);

    var UInt_Type v_SlotsPerSubframe := f_NR_CellInfo_GetSCS_SlotsNumberPerSubframe(v_SCS);

    var NR_SchedulingParameters_Type v_SchedulingParametersDL := fl_NR_SchedulingParameters_DL();

    var NR_SchedulingParameters_Type v_SchedulingParametersUL := fl_NR_SchedulingParameters_UL(p_CellId);

    var UInt_Type v_SlotOffsetK0 := v_SchedulingParametersDL.SlotOffsetPdcchPxsch;

    var UInt_Type v_SlotNumber := f_NR_SubFrameTiming_GetSlotNumber(p_T_DlAssignment);

    var UInt_Type v_SubframeOffsetForPdschTransmission := ((p_T_DlAssignment.Subframe.Number * v_SlotsPerSubframe) + v_SlotNumber + v_SlotOffsetK0) / v_SlotsPerSubframe;

    return fl_NR_NextPdcchOcassion(p_CellId, p_T_DlAssignment.HSFN, p_T_DlAssignment.SFN, v_SubframeOffsetForPdschTransmission + p_MilliSeconds, v_SchedulingParametersUL);

  }
After change

function f_NR_GetNextSendOccasion_ULafterDL(NR_CellId_Type p_CellId,

                                              SubFrameTiming_Type p_T_DlAssignment,

                                              UInt_Type p_MilliSeconds) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_CellId);

    var UInt_Type v_SlotsPerSubframe := f_NR_CellInfo_GetSCS_SlotsNumberPerSubframe(v_SCS);

    var NR_SchedulingParameters_Type v_SchedulingParametersDL := fl_NR_SchedulingParameters_DL(p_CellId);

    var NR_SchedulingParameters_Type v_SchedulingParametersUL := fl_NR_SchedulingParameters_UL(p_CellId);

    var UInt_Type v_SlotOffsetK0 := v_SchedulingParametersDL.SlotOffsetPdcchPxsch;

    var UInt_Type v_SlotNumber := f_NR_SubFrameTiming_GetSlotNumber(p_T_DlAssignment);

    var UInt_Type v_SubframeOffsetForPdschTransmission := ((p_T_DlAssignment.Subframe.Number * v_SlotsPerSubframe) + v_SlotNumber + v_SlotOffsetK0) / v_SlotsPerSubframe;

    return fl_NR_NextPdcchOcassion(p_CellId, p_T_DlAssignment.HSFN, p_T_DlAssignment.SFN, v_SubframeOffsetForPdschTransmission + p_MilliSeconds, v_SchedulingParametersUL);

  }
