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	Reason for change:
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1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc79745427]Corrections required for test case 7.1.1.4.2.x
0.1 [bookmark: _Toc79745428]f_NR_Init_7_1_1_4_2_x
	Function name
	f_NR_Init_7_1_1_4_2_x

	Reason for change
	The test execution take a very long time to run the test cases, therefore it is proposed to rework the test case based on SR configuration and schedule the grant on SR. 

	Summary of change
	New template defined cs_SchedulingRequestResourceConfig_71142x and called in the initialisation

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	



Before Change:
	function f_NR_Init_7_1_1_4_2_x(NR_CellId_Type p_NR_CellId,
                                 NR_SearchSpace_SearchSpaceType_Type.ue_Specific.dci_Formats p_DciFormats,
                                 template (omit) PUSCH_Config.mcs_Table p_Mcs_Table,
                                 template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder,//@sic R5s201144 sic@
                                 template (omit) RACH_ConfigCommon.msg3_transformPrecoder p_Msg_TransformPrecoder := omit) runs on NR_BASE_PTC
  {
    var BWP_Id v_BWP_Id := tsc_NR_BWP_Id;
    var template (value) NR_UplinkBWP_Type v_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(p_NR_CellId, v_BWP_Id);
    var template (value) NR_DownlinkBWP_Type v_DownlinkBWP := f_NR_CellInfo_GetDownlinkBWP(p_NR_CellId, v_BWP_Id);
    var integer v_SearchSpaceIndex := f_NR_DownlinkBWP_GetSearchSpace_Index(v_DownlinkBWP, tsc_NR_SearchSpaceId_USS);
    //@sic R5s190927 sic@
    var integer v_K2 := 4; // FR2 and Fr1
    var PUSCH_TimeDomainResourceAllocation.startSymbolAndLength v_StartSymbolAndLength := 42;
    var NR_CellInfo_Type v_NR_CellInfo :=f_NR_CellInfo_Get(p_NR_CellId);   //@sic R5s201144 sic@
    
    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_StartSymbolAndLength := 52;}

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_TimeDomainAllocationList.setup := cs_NR_PUSCH_TimeDomainResourceAllocationList_71142x(v_K2, v_StartSymbolAndLength);
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_Table  := p_Mcs_Table; //qam64 if omit
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.transformPrecoder :=p_TransformPrecoder;
    //@sic R5-210321 sic@
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.dmrs_UplinkForPUSCH_MappingTypeB := v_UplinkBWP.Dedicated.R15.pusch_Config.setup.dmrs_UplinkForPUSCH_MappingTypeA;
    if (match(enabled, p_TransformPrecoder)) {
      v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_TableTransformPrecoder := omit;
    }



After Change:
	function f_NR_Init_7_1_1_4_2_x(NR_CellId_Type p_NR_CellId,
                                 NR_SearchSpace_SearchSpaceType_Type.ue_Specific.dci_Formats p_DciFormats,
                                 template (omit) PUSCH_Config.mcs_Table p_Mcs_Table,
                                 template (omit) PUSCH_Config.transformPrecoder p_TransformPrecoder,//@sic R5s201144 sic@
                                 template (omit) RACH_ConfigCommon.msg3_transformPrecoder p_Msg_TransformPrecoder := omit) runs on NR_BASE_PTC
  {
    var BWP_Id v_BWP_Id := tsc_NR_BWP_Id;
    var template (value) NR_UplinkBWP_Type v_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(p_NR_CellId, v_BWP_Id);
    var template (value) NR_DownlinkBWP_Type v_DownlinkBWP := f_NR_CellInfo_GetDownlinkBWP(p_NR_CellId, v_BWP_Id);
    var integer v_SearchSpaceIndex := f_NR_DownlinkBWP_GetSearchSpace_Index(v_DownlinkBWP, tsc_NR_SearchSpaceId_USS);
    //@sic R5s190927 sic@
    var integer v_K2 := 4; // FR2 and Fr1
    var PUSCH_TimeDomainResourceAllocation.startSymbolAndLength v_StartSymbolAndLength := 42;
    var NR_CellInfo_Type v_NR_CellInfo :=f_NR_CellInfo_Get(p_NR_CellId);   //@sic R5s201144 sic@
    var SubcarrierSpacing  v_SubcarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);
    
    if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_StartSymbolAndLength := 52;}

    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_TimeDomainAllocationList.setup := cs_NR_PUSCH_TimeDomainResourceAllocationList_71142x(v_K2, v_StartSymbolAndLength);
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_Table  := p_Mcs_Table; //qam64 if omit
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.transformPrecoder :=p_TransformPrecoder;
    //@sic R5-210321 sic@
    v_UplinkBWP.Dedicated.R15.pusch_Config.setup.dmrs_UplinkForPUSCH_MappingTypeB := v_UplinkBWP.Dedicated.R15.pusch_Config.setup.dmrs_UplinkForPUSCH_MappingTypeA;
    
    v_UplinkBWP.Dedicated.R15.pucch_Config.setup.schedulingRequestResourceToAddModList[0] := valueof(cs_SchedulingRequestResourceConfig_71142x(v_SubcarrierSpacing));  
    if (match(enabled, p_TransformPrecoder)) {
      v_UplinkBWP.Dedicated.R15.pusch_Config.setup.mcs_TableTransformPrecoder := omit;
    }
	




0.2 [bookmark: _Toc79745429]cs_SchedulingRequestResourceConfig_71142x
	Function name
	cs_SchedulingRequestResourceConfig_71142x

	Reason for change
	To configure SR based on 40msec periodicity and resource id 6

	Summary of change
	Introduced new template cs_SchedulingRequestResourceConfig_71142x

	TTCN module
	NR_RRC_Templates

	MCC160 Comment
	



New Change:
	    template (value) SchedulingRequestResourceConfig cs_SchedulingRequestResourceConfig_71142x(SubcarrierSpacing p_SubcarrierSpacing) :=
 
    cs_NR_SchedulingRequestResourceConfigDef(tsc_NR_SchedulingRequestResourceId, //Table 4.6.3-158: SchedulingRequestResourceId
                                             0,
                                             fl_NR_ReturnPeriodicityAndOffset_71142x(p_SubcarrierSpacing), 
                                             6);


template (value) SchedulingRequestResourceConfig.periodicityAndOffset cs_NR_PeriodicityAndOffsetSl40 := { sl40 := 9 };
  template (value) SchedulingRequestResourceConfig.periodicityAndOffset cs_NR_PeriodicityAndOffsetSl320 := { sl320 := 9 };


  
function fl_NR_ReturnPeriodicityAndOffset_71142x(SubcarrierSpacing p_SubcarrierSpacing) return template (value) SchedulingRequestResourceConfig.periodicityAndOffset
  {
    var template (value) SchedulingRequestResourceConfig.periodicityAndOffset v_PeriodicityAndOffset;

    //As per 38.508-1 Table 4.6.3-157: SchedulingRequestResourceConfig
    select (p_SubcarrierSpacing) { //40msec
      case(kHz15)  { v_PeriodicityAndOffset := cs_NR_PeriodicityAndOffsetSl40; }
      case(kHz30)  { v_PeriodicityAndOffset := cs_NR_PeriodicityAndOffsetSl80; } 
      case(kHz120) { v_PeriodicityAndOffset := cs_NR_PeriodicityAndOffsetSl320; }
      case else    { FatalError(__FILE__, __LINE__, "SCS value not handled in TTCN"); }
    }
    return v_PeriodicityAndOffset;
  }






0.3 [bookmark: _Toc79745430]f_NR_ULGrantConfiguration_ULTBS
	Function name
	f_NR_ULGrantConfiguration_ULTBS

	Reason for change
	In order to reduce the test execution time, it is proposed to modify the test case to use grant on SR

	Summary of change
	Changed the function to issue the explicit grant configuration on SR (cs_UL_GrantConfig_OnSR)

	TTCN module
	

	MCC160 Comment
	



Before Change:
	function f_NR_ULGrantConfiguration_ULTBS(NR_CellId_Type   p_NR_CellId,
                                           template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                           NR_ImcsValue_Type p_ImcsValue,
                                           integer p_N_PRB,
                                           bitstring p_Index,
                                           template (value) NR_ResourceAllocationType_Type p_NR_ResourceAllocationType := resourceAllocationType0) runs on NR_BASE_PTC
  {
    var template (value) NR_DciUlInfo_Type v_DciUlInfo := cds_NR_DciUlInfo_ModifyGrant(cs_NR_FreqDomainSchedulExplicit(-, p_N_PRB),
                                                                                       cs_NR_DciCommon_TimeDomainResourceAssignment(p_Index),
                                                                                       p_ImcsValue);
    v_DciUlInfo.ResoureAssignment.ResourceAllocationType := p_NR_ResourceAllocationType;
    f_NR_ULGrantConfiguration_Common(p_NR_CellId, p_TimingInfo, v_DciUlInfo, cs_NR_UplinkTimeAlignment_Start, cs_UL_GrantConfig_OneTime);
  }



After Change:
	   function f_NR_ULGrantConfiguration_ULTBS(NR_CellId_Type   p_NR_CellId,
                                           template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                           NR_ImcsValue_Type p_ImcsValue,
                                           integer p_N_PRB,
                                           bitstring p_Index,
                                           template (value) NR_ResourceAllocationType_Type p_NR_ResourceAllocationType := resourceAllocationType0) runs on NR_BASE_PTC
  {
    var template (value) NR_DciUlInfo_Type v_DciUlInfo := cds_NR_DciUlInfo_ModifyGrant(cs_NR_FreqDomainSchedulExplicit(-, p_N_PRB),
                                                                                       cs_NR_DciCommon_TimeDomainResourceAssignment(p_Index),
                                                                                       p_ImcsValue);
    v_DciUlInfo.ResoureAssignment.ResourceAllocationType := p_NR_ResourceAllocationType;
    f_NR_ULGrantConfiguration_Common(p_NR_CellId, p_TimingInfo, v_DciUlInfo, cs_NR_UplinkTimeAlignment_Start, cs_UL_GrantConfig_OnSR); //
  }
	



0.4 [bookmark: _Toc79745431]f_TC_7_1_1_4_2_x_DCI0_0_NR_TestBody
	Function name
	f_TC_7_1_1_4_2_x_DCI0_0_NR_TestBody

	Reason for change
	Each test loop takes around 360msec to complete and for PRB 273 the test loop is around 15288 and takes around execution takes around 90 mins to complete. The time taken can be reduced if activation time is not used. 
In addition to this the UL TBS calculated exceed the DL TBS and the expectation is the PDU provided with the TBS calculated is to sent on a particular slot. The SS cannot fulfil the requirement as the data is more than the DL TBS configured and therefore it can only be sent segmented.
It is proposed to rework the test cases based on sending the sending the DL data without activation time and ensure enough time is given for the UL Buffer to be fulfilled and schedule the grant based on SR. With this change the test execution takes around 120msec for one loop to complete and therefore test can be completed around 30mins

Certain PRBs with MCS 27 & 28 causes high code rate (above 0.95) and therefore results in CRC errors when decoding UL data, therefore it is proposed to exclude them.

	Summary of change
	It is proposed to rework the test cases based on sending the DL data on a particular slot without activation time and ensure enough time is given(ignore 1 SR) for the UL Buffer to be fulfilled and schedule the grant based on SR.
Based on the looped back PDU received in one slot TTCN can ensure that the correct TBS is being used.
MCS >= 27 and v_N_PRB <= 5) and MCS 28 PRB 17  are excluded

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	



Before Change:
	function f_TC_7_1_1_4_2_x_DCI0_0_NR_TestBody(DRB_Identity p_NR_DRB_Id,
                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters,
                                               integer p_Max_Imcs := 28, //@sic R5s201144sic@
                                               boolean p_TransformPrecoder := false) runs on NR_BASE_PTC
  { /* L2/MAC/7.1
     * 7.1.1.4.2.x: UL-SCH Transport Block Size selection
     */
    var integer v_TBSize:=0;    // transport block size in bits
    var integer v_I_MCS:=0;     // Modulation and Coding Scehme Index
    var integer v_N_PRB:=1;     // Number of physical resource Blocks
    var integer v_Max_nPRB := f_NR_CellInfo_GetCarrierBandwidth_DL(nr_Cell1);     // to store the max allowed PRB resources that can be allocated
    var integer v_TDRA ; // Time Domain resource allocation
    var NR_PDCP_SDUList_Type v_NR_PDCP_SDUList := {''O};
    var SubFrameTiming_Type v_Timing;
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
     var IntegerList_Type v_NoOfSymbols := {4,14};
    var integer v_Max_Imcs :=p_Max_Imcs;//@sic R5s201144sic@
    
    // Configure SS for DL grant for Max TB size
    f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_Now,
                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(0, 4),
                              cs_NR_TransportBlockRetransmissionList_Def(v_Max_Imcs),
                              -, -,
                              cs_NR_DciFormat_1_0_Params(v_SCS));  /* @sic R5s190442: v_SCS sic@ */
    
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1
    
    //f_NR_ConfigureULGrant_MaxTBSupported();
    
    for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB
      if (p_TransformPrecoder) {
          if (f_NR_Check_This_N_PRB(v_N_PRB) == false) {                       // nPRB check in EXCEPTION Step
           continue; // nprb not allowed
           }
      }
      for (v_I_MCS := 0; v_I_MCS <= v_Max_Imcs ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to  28
      //@sic R5s190827r1 sic@
        for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1
          //@sic R5s190827 sic@
          /* if(v_TDRA == 0)
          {
            v_NoOfSymbols := 4;
          }
          else{
            v_NoOfSymbols := 14
          } */

          //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS
          //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);
          //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.
          v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS);
          //@sic R5-198884 R5s210002 sic@

          if (v_I_MCS == v_Max_Imcs and v_N_PRB < 4) {  //For  IMCS= Max IMCS and     < 4, the resulting TBS is very small leading to CRC errors in decoding UL data
            continue;
          }  // skip this nprb, Imcs, TDRA combination.
                   
          if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs
            continue;
          }  // skip this nprb, Imcs, TDRA combination.
          
          // Steps 2 to 5 are performed if  TBsize is More than minimum
          //@siclog "Step 2" siclog@
          // SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table  7.1.1.4.1.1.3.2-2

          //Configure SS for DCI Format x with RA type y and a Resource block assignment (RBA) correspondent
          //to nPRB as specified in 7.1.6.1 in TS 36.213 and Modulation and coding scheme iMCS
            
          //@siclog "Step 3" siclog@
          // SS sends MAC PDU (NxPDCP SDUs)
          v_NR_PDCP_SDUList := fl_NR_GetPdcpSduList_1TB(v_TBSize);   //calculates v_N, v_PDCPsize and returns f_NR_Build_N_PDCP_SDUList
          v_Timing := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300); //300 ms in future
          DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,
                                                      p_NR_DRB_Id,
                                                      //crs_RlcBearerRouting_NR(nr_Cell1),
                                                      cs_TimingInfo_NR(v_Timing),
                                                      v_NR_PDCP_SDUList));
          //@siclog "Step 4" siclog@
          v_Timing := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_Timing, 60);
          f_NR_ULGrantConfiguration_ULTBS(nr_Cell1,
                                          cs_TimingInfo_NR(v_Timing),
                                          v_I_MCS,
                                          v_N_PRB,
                                          int2bit(v_TDRA, 4),
                                          resourceAllocationType1); //@sic R5s190895 sic@
          //@siclog "Step 5" siclog@
          // SS receives NxPDCP SDUs
          f_NR_Rx_N_PDCP_SDUs_InOneTTI(v_NR_PDCP_SDUList, p_NR_DRB_Id);
        }//End for TDRA 0 to 13
      }//End for iMCS 0 to 28
    }//End for nPRB 1 to 110
  }//f_NR_7_1_1_4_2_1



After Change:
	function f_TC_7_1_1_4_2_x_DCI0_0_NR_TestBody(DRB_Identity p_NR_DRB_Id,
                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters,
                                               integer p_Max_Imcs := 28, //@sic R5s201144sic@
                                               boolean p_TransformPrecoder := false) runs on NR_BASE_PTC
  { /* L2/MAC/7.1
     * 7.1.1.4.2.x: UL-SCH Transport Block Size selection
     */
    var integer v_TBSize:=0;    // transport block size in bits
    var integer v_I_MCS:=0;     // Modulation and Coding Scehme Index
    var integer v_N_PRB:=1;     // Number of physical resource Blocks
    var integer v_Max_nPRB := f_NR_CellInfo_GetCarrierBandwidth_DL(nr_Cell1);     // to store the max allowed PRB resources that can be allocated
    var integer v_TDRA ; // Time Domain resource allocation
    var NR_PDCP_SDUList_Type v_NR_PDCP_SDUList := {''O};
    var SubFrameTiming_Type v_Timing;
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
     var IntegerList_Type v_NoOfSymbols := {4,14};
    var integer v_Max_Imcs :=p_Max_Imcs;//@sic R5s201144sic@
    var SubFrameNumber_Type v_SF := 2;
    timer t_Watchdog := 12.0;
    var integer v_SR_Count := 0;
    var default v_IgnoreNRSR:= null;
    
    // Configure SS for DL grant for Max TB size
   
   
   if (v_SCS ==kHz30) {v_SF:= 1;}
   f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_SubFrame(v_SF),                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(0, 4),
                              cs_NR_TransportBlockRetransmissionList_Def(v_Max_Imcs),
                              -, -,
                              cs_NR_DciFormat_1_0_Params(v_SCS));  /* @sic R5s190442: v_SCS sic@ */
    
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    
    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1
    
    //f_NR_ConfigureULGrant_MaxTBSupported();
    
    for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB
      if (p_TransformPrecoder) {
          if (f_NR_Check_This_N_PRB(v_N_PRB) == false) {                       // nPRB check in EXCEPTION Step
           continue; // nprb not allowed
           }
      }
      for (v_I_MCS := 0; v_I_MCS <= v_Max_Imcs ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to  28
      //@sic R5s190827r1 sic@
        for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1
          //@sic R5s190827 sic@
          /* if(v_TDRA == 0)
          {
            v_NoOfSymbols := 4;
          }
          else{
            v_NoOfSymbols := 14
          } */

          //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS
          //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);
          //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.
          v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS); 
          //@sic R5-198884 R5s210002 sic@

          if ((v_I_MCS >= 27 and v_N_PRB <= 5) or (v_I_MCS == 28 and v_N_PRB == 17))  {  //For  IMCS= Max IMCS and     < 4, the resulting TBS is very small leading to CRC errors in decoding UL data
            continue;
          }  // skip this nprb, Imcs, TDRA combination.
                   
          if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs
            continue;
          }  // skip this nprb, Imcs, TDRA combination.
          
          // Steps 2 to 5 are performed if  TBsize is More than minimum
          //@siclog "Step 2" siclog@
          // SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table  7.1.1.4.1.1.3.2-2

          //Configure SS for DCI Format x with RA type y and a Resource block assignment (RBA) correspondent
          //to nPRB as specified in 7.1.6.1 in TS 36.213 and Modulation and coding scheme iMCS
            
          //@siclog "Step 3" siclog@
          // SS sends MAC PDU (NxPDCP SDUs)
          
          v_NR_PDCP_SDUList := fl_NR_GetPdcpSduList_1TB(v_TBSize);   //calculates v_N, v_PDCPsize and returns f_NR_Build_N_PDCP_SDUList
          
         
          f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
          f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
          DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,
                                                      p_NR_DRB_Id,
                                                      //crs_RlcBearerRouting_NR(nr_Cell1),
                                                      cs_TimingInfo_Now, //                                                      v_NR_PDCP_SDUList));
          //@siclog "Step 4" siclog@
          
          v_SR_Count := 0;
          t_Watchdog.start;
          alt {
                  [v_SR_Count == 0] SYSIND.receive (car_NR_SchedulingReq_IND (nr_Cell1, ?)) 
                    { v_SR_Count := v_SR_Count+1;
                      v_IgnoreNRSR := activate(a_NR5GC_SR_Handler(nr_Cell1)); 
                      f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));
                      f_NR_ULGrantConfiguration_ULTBS(nr_Cell1,
                                          cs_TimingInfo_Now,
                                          v_I_MCS,
                                          v_N_PRB,
                                          int2bit(v_TDRA, 4),
                                          resourceAllocationType1); //@sic R5s190895 sic@
                      //@siclog "Step 5" siclog@
                      // SS receives NxPDCP SDUs
                      f_NR_Rx_N_PDCP_SDUs_InOneTTI(v_NR_PDCP_SDUList, p_NR_DRB_Id);
                      deactivate(v_IgnoreNRSR);
                      t_Watchdog.stop;      
                      
                    }
                 []t_Watchdog.timeout
                     { f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 5"); }
          }
        }//End for TDRA 0 to 13
      }//End for iMCS 0 to 28
    }//End for nPRB 1 to 110
  
  }//f_NR_7_1_1_4_2_1
	





0.5 [bookmark: _Toc79745432]f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody
	Function name
	f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody

	Reason for change
	Each test loop takes around 360msec to complete and for PRB 273 the test loop is around 15288 and takes around execution takes around 90 mins to complete. The time taken can be reduced if activation time is not used. 
In addition to this the UL TBS calculated exceed the DL TBS and the expectation is the PDU provided with the TBS calculated is to sent on a particular slot. The SS cannot fulfil the requirement as the data is more than the DL TBS configured and therefore it can only be sent segmented.
It is proposed to rework the test cases based on sending the sending the DL data without activation time and ensure enough time is given for the UL Buffer to be fulfilled and schedule the grant based on SR. With this change the test execution takes around 120msec for one loop to complete and therefore test can be completed around 37mins

Certain PRBs with MCS 27 & 28 causes high code rate (above 0.95) and therefore results in CRC errors when decoding UL data, therefore it is proposed to exclude them.

	Summary of change
	It is proposed to rework the test cases based on sending the DL data on a particular slot without activation time and ensure enough time is given(ignore 1 SR) for the UL Buffer to be fulfilled and schedule the grant based on SR.
Based on the looped back PDU received in one slot TTCN can ensure that the correct TBS is being used.
MCS >= 27 and v_N_PRB <= 5) and MCS 28 PRB 10 and PRB 14) are excluded

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	



Before Change:
	function f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,
                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters,
                                                NR_ResourceAllocationType_Type p_NR_ResourceAllocationType) runs on NR_BASE_PTC
  { /* L2/MAC/7.1
     * 7.1.1.4.2.x: UL-SCH Transport Block Size selection DCI 0_1
     */
    var integer v_TBSize :=0;  // transport block size in bits
    var integer v_I_MCS :=0;   //  Modulation and Coding Scehme Index
    var integer v_N_PRB :=1;     // Number of physical resource Blocks
    var integer v_Max_nPRB := f_NR_CellInfo_GetCarrierBandwidth_DL(nr_Cell1);     // to store the max allowed PRB resources that can be allocated
    var integer v_TDRA; // Time Domain resource allocation
    var NR_ResourceAllocationType_Type v_NR_ResourceAllocationType := p_NR_ResourceAllocationType;
    //var integer i;
    var NR_PDCP_SDUList_Type v_NR_PDCP_SDUList := {''O};
    var SubFrameTiming_Type v_Timing;
    var IntegerList_Type v_NoOfSymbols := {4,14};
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);


    // Configure SS for DL grant for Max TB size
    f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_Now,
                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(0, 4),
                              cs_NR_TransportBlockRetransmissionList_Def(28),
                              -, -,
                              cs_NR_DciFormat_1_1_Params(v_SCS));

    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep); //@sic R5s200481 sic@
    //f_NR_ConfigureULGrant_MaxTBSupported();
      for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB
        if (p_NR_ResourceAllocationType == resourceAllocationType0) {
          if (not f_NR_Resourceallocation0_AllowedNPRB(v_Max_nPRB, v_N_PRB)) {
            continue;
          }
        }
        for (v_I_MCS := 0; v_I_MCS <= 28 ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to 28
          if (v_I_MCS == 28 and v_N_PRB < 4) { //@sic R5s200481 sic@
            continue;
          }

          for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1
            if(p_NR_ResourceAllocationType == resourceAllocationType1 and v_I_MCS == 5 and v_N_PRB == 123 and v_TDRA == 0) { //@sic R5s200481 sic@
              continue;
            }

            //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS
            //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);
            //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.
            v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS);
            
            if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs
              continue;
            }  // skip this nprb, Imcs, TDRA combination.
            
            // Steps 2 to 5 are performed if  TBsize is More than minimum
            //@siclog "Step 2" siclog@
            // SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table  7.1.1.4.1.1.3.2-2
            
            //@siclog "Step 3" siclog@
            // SS sends MAC PDU (NxPDCP SDUs)
            v_NR_PDCP_SDUList := fl_NR_GetPdcpSduList_1TB(v_TBSize);   //calculates v_N, v_PDCPsize and returns f_NR_Build_N_PDCP_SDUList
            v_Timing := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300); //300 ms in future
            DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,
                                                        p_NR_DRB_Id,
                                                        //crs_RlcBearerRouting_NR(nr_Cell1),
                                                        cs_TimingInfo_NR(v_Timing),
                                                        v_NR_PDCP_SDUList));
            //@siclog "Step 4" siclog@
            v_Timing := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_Timing, 60);
            f_NR_ULGrantConfiguration_ULTBS(nr_Cell1,
                                            cs_TimingInfo_NR(v_Timing),
                                            v_I_MCS,
                                            v_N_PRB,
                                            int2bit(v_TDRA, 4),
                                            v_NR_ResourceAllocationType);
            //@siclog "Step 5" siclog@
            // SS receives NxPDCP SDUs
            f_NR_Rx_N_PDCP_SDUs_InOneTTI(v_NR_PDCP_SDUList, p_NR_DRB_Id);
          }//End for TDRA 0 to 13
        }//End for iMCS 0 to 28
      }//End for nPRB 1 to 110
  }//f_NR_7_1_1_4_2_x



After Change:
	function f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,
                                               template (value) NR_TBS_CalculationParameters_Type p_CalculationParameters,
                                                NR_ResourceAllocationType_Type p_NR_ResourceAllocationType) runs on NR_BASE_PTC
  { /* L2/MAC/7.1
     * 7.1.1.4.2.x: UL-SCH Transport Block Size selection DCI 0_1
     */
    var integer v_TBSize :=0;  // transport block size in bits
    var integer v_I_MCS :=0;   //  Modulation and Coding Scehme Index
    var integer v_N_PRB :=1;     // Number of physical resource Blocks
    var integer v_Max_nPRB := f_NR_CellInfo_GetCarrierBandwidth_DL(nr_Cell1);     // to store the max allowed PRB resources that can be allocated
    var integer v_TDRA; // Time Domain resource allocation
    var NR_ResourceAllocationType_Type v_NR_ResourceAllocationType := p_NR_ResourceAllocationType;
    //var integer i;
    var NR_PDCP_SDUList_Type v_NR_PDCP_SDUList := {''O};
    var SubFrameTiming_Type v_Timing;
    var IntegerList_Type v_NoOfSymbols := {4,14};
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
    var SubFrameNumber_Type v_SF := 2;
    timer t_Watchdog := 12.0;
    var integer v_SR_Count := 0;
    var default v_IgnoreNRSR:= null;


    // Configure SS for DL grant for Max TB size
    if (v_SCS ==kHz30) {v_SF:= 1;}
    f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_SubFrame(v_SF),
                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(0, 4),
                              cs_NR_TransportBlockRetransmissionList_Def(28),
                              -, -,
                              cs_NR_DciFormat_1_1_Params(v_SCS));

    //Steps 1 to 5 are repeated for values of nPRB  from 1 to v_Max_nPRB and iMCS from 0 to 28, time domain resource allocation v_TDRA 0..1
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep); //@sic R5s200481 sic@
    //f_NR_ConfigureULGrant_MaxTBSupported();
      for (v_N_PRB := 1; v_N_PRB <= v_Max_nPRB; v_N_PRB := v_N_PRB + 1) {  //for nPRB 1 to v_Max_nPRB
        if (p_NR_ResourceAllocationType == resourceAllocationType0) {
          if (not f_NR_Resourceallocation0_AllowedNPRB(v_Max_nPRB, v_N_PRB)) {
            continue;
          }
        }
        for (v_I_MCS := 0; v_I_MCS <= 28 ; v_I_MCS := v_I_MCS + 1) {   //for iMCS 0 to 28
          if ((v_I_MCS >= 27 and v_N_PRB <= 5) or (v_I_MCS == 28 and (v_N_PRB == 10 or v_N_PRB == 14))) { //@sic R5s200481 sic@ // 
                        continue;
            
          }

          for (v_TDRA := 0; v_TDRA <= 1 ; v_TDRA := v_TDRA + 1) {   //for Time Domain Resource Allocation 0 to 1
            if(p_NR_ResourceAllocationType == resourceAllocationType1 and v_I_MCS == 5 and v_N_PRB == 123 and v_TDRA == 0) { //@sic R5s200481 sic@
              continue;
            }

            //SS looks up iTBS in table 7.1.7.1-1 in TS 36.213 based on the value of iMCS
            //v_I_TBS := f_NR_Get_iTBS_For_iMCS(v_I_MCS);
            //The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L, and  nPRB.
            v_TBSize := f_NR_TBS_Calculation(p_CalculationParameters, v_NoOfSymbols[v_TDRA], v_N_PRB, v_I_MCS); 
            
            if (v_TBSize < 136) {            //this results in zero number of PDCP SDUs
              continue;
            }  // skip this nprb, Imcs, TDRA combination.
            
            // Steps 2 to 5 are performed if  TBsize is More than minimum
            //@siclog "Step 2" siclog@
            // SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table  7.1.1.4.1.1.3.2-2
            
            //@siclog "Step 3" siclog@
            // SS sends MAC PDU (NxPDCP SDUs)
            v_NR_PDCP_SDUList := fl_NR_GetPdcpSduList_1TB(v_TBSize);   //calculates v_N, v_PDCPsize and returns f_NR_Build_N_PDCP_SDUList
            f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
            f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
            DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,
                                                        p_NR_DRB_Id,
                                                        //crs_RlcBearerRouting_NR(nr_Cell1),
                                                        cs_TimingInfo_Now, //  to use immediate timing
                                                        v_NR_PDCP_SDUList));
            //@siclog "Step 4" siclog@
          //  to use SR
          v_SR_Count := 0;
          t_Watchdog.start;
          alt {
                  [v_SR_Count == 0] SYSIND.receive (car_NR_SchedulingReq_IND (nr_Cell1, ?)) 
                    { v_SR_Count := v_SR_Count+1;
                      v_IgnoreNRSR := activate(a_NR5GC_SR_Handler(nr_Cell1)); 
                      f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));
                      f_NR_ULGrantConfiguration_ULTBS(nr_Cell1,
                                                        cs_TimingInfo_Now,
                                                        v_I_MCS,
                                                        v_N_PRB,
                                                        int2bit(v_TDRA, 4),
                                                        v_NR_ResourceAllocationType);
                        //@siclog "Step 5" siclog@
                        // SS receives NxPDCP SDUs
                        f_NR_Rx_N_PDCP_SDUs_InOneTTI(v_NR_PDCP_SDUList, p_NR_DRB_Id);
                        deactivate(v_IgnoreNRSR);
                        t_Watchdog.stop;      
                    }
                 []t_Watchdog.timeout
                     { f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 5"); }
          }
          }//End for TDRA 0 to 13
        }//End for iMCS 0 to 28
      }//End for nPRB 1 to 110
  }//f_NR_7_1_1_4_2_x
	



0.6 [bookmark: _Toc79745433]fl_NR_GetPdcpSduList_1TB
	Function name
	fl_NR_GetPdcpSduList_1TB

	Reason for change
	When testing 7.1.1.4.2.1 the TBsize goes upto 229576, but any TBsize greater than 144920 Is sent as 13 SDUs, each SDUs at higher TBS will exceed the maxmimum SDU limit of 1500 octets

	Summary of change
	Extended the condition to 20 SDUs that would cover limit the size of each SDU to 1500

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	



Before Change:
	function fl_NR_GetPdcpSduList_1TB(integer p_TBSize) return NR_PDCP_SDUList_Type
  {
    var integer v_N;
    var integer v_PdcpSduSize;

    if (p_TBSize <= 12128) {
      v_N := 1;
      v_PdcpSduSize := (p_TBSize - 128)/8;
    }
    else if (p_TBSize <= 24200) {
      v_N := 2;
      v_PdcpSduSize := (p_TBSize - 200)/16;
    }
    else if (p_TBSize <= 36272) {
      v_N := 3;
      v_PdcpSduSize := (p_TBSize - 272)/24;
    }
    else if (p_TBSize <= 48344) {
      v_N := 4;
      v_PdcpSduSize := (p_TBSize - 344)/32; //@sic R5s190927 sic@
    }
    else if (p_TBSize <= 60416) {
      v_N := 5;
      v_PdcpSduSize := (p_TBSize - 416)/40;
    }
    else if (p_TBSize <= 72488) {
      v_N := 6;
      v_PdcpSduSize := (p_TBSize - 488)/48;
    }
    else if (p_TBSize <= 84560) {
      v_N := 7;
      v_PdcpSduSize := (p_TBSize - 560)/56;
    }
    else if (p_TBSize <= 96632) {
      v_N := 8;
      v_PdcpSduSize := (p_TBSize - 632)/64;
    }
    else if (p_TBSize <= 108704) {
      v_N := 9;
      v_PdcpSduSize := (p_TBSize - 704)/72;
    }
    else if (p_TBSize <= 120776) {
      v_N := 10;
      v_PdcpSduSize := (p_TBSize - 776)/80;
    }
    else if (p_TBSize <= 132848) {
      v_N := 11;
      v_PdcpSduSize := (p_TBSize - 848)/88;
    }
    else if (p_TBSize <= 144920) {
      v_N := 12;
      v_PdcpSduSize := (p_TBSize - 920)/96;
    }
    else {
      v_N := 13;
      v_PdcpSduSize := (p_TBSize - 992)/104; //@sic R5-190676 sic@
    }
    return f_NR_Build_N_PDCP_SDUList(v_N, v_PdcpSduSize);
  }



After Change:
	function fl_NR_GetPdcpSduList_1TB(integer p_TBSize) return NR_PDCP_SDUList_Type
  {
    var integer v_N;
    var integer v_PdcpSduSize;

    if (p_TBSize <= 12128) {
      v_N := 1;
      v_PdcpSduSize := (p_TBSize - 128)/8;
    }
    else if (p_TBSize <= 24200) {
      v_N := 2;
      v_PdcpSduSize := (p_TBSize - 200)/16;
    }
    else if (p_TBSize <= 36272) {
      v_N := 3;
      v_PdcpSduSize := (p_TBSize - 272)/24;
    }
    else if (p_TBSize <= 48344) {
      v_N := 4;
      v_PdcpSduSize := (p_TBSize - 344)/32; //@sic R5s190927 sic@
    }
    else if (p_TBSize <= 60416) {
      v_N := 5;
      v_PdcpSduSize := (p_TBSize - 416)/40;
    }
    else if (p_TBSize <= 72488) {
      v_N := 6;
      v_PdcpSduSize := (p_TBSize - 488)/48;
    }
    else if (p_TBSize <= 84560) {
      v_N := 7;
      v_PdcpSduSize := (p_TBSize - 560)/56;
    }
    else if (p_TBSize <= 96632) {
      v_N := 8;
      v_PdcpSduSize := (p_TBSize - 632)/64;
    }
    else if (p_TBSize <= 108704) {
      v_N := 9;
      v_PdcpSduSize := (p_TBSize - 704)/72;
    }
    else if (p_TBSize <= 120776) {
      v_N := 10;
      v_PdcpSduSize := (p_TBSize - 776)/80;
    }
    else if (p_TBSize <= 132848) {
      v_N := 11;
      v_PdcpSduSize := (p_TBSize - 848)/88;
    }
    else if (p_TBSize <= 144920) {
      v_N := 12;
      v_PdcpSduSize := (p_TBSize - 920)/96;
    }
    else if (p_TBSize <= 156992) { 
      v_N := 13;
      v_PdcpSduSize := (p_TBSize - 992)/104; //@sic R5-190676 sic@
    }
    else if (p_TBSize <= 169064) {
      v_N := 14;
      v_PdcpSduSize := (p_TBSize - 1064)/112;
    }
    else if (p_TBSize <= 181136) {
      v_N := 15;
      v_PdcpSduSize := (p_TBSize - 1136)/120;
    }
    else if (p_TBSize <= 193208) {
      v_N := 16;
      v_PdcpSduSize := (p_TBSize - 1208)/128;
    }
    else if (p_TBSize <= 205280) {
      v_N := 17;
      v_PdcpSduSize := (p_TBSize - 1280)/136;
    }
    else if (p_TBSize <= 217352) {
      v_N := 18;
      v_PdcpSduSize := (p_TBSize - 1352)/144;
    }
    else if (p_TBSize <= 229424) {
      v_N := 19;
      v_PdcpSduSize := (p_TBSize - 1424)/152;
    }
    else {
      v_N := 20;
      v_PdcpSduSize := (p_TBSize - 1496)/160;
    }
    
    return f_NR_Build_N_PDCP_SDUList(v_N, v_PdcpSduSize);
  }
  
	








