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1. [bookmark: _Toc122434485][bookmark: _Toc58424468]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 7.1.1.4.2.5 which is part of the 5G ENDC test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 
Contact:	Shaun Harry
	shaun.harry@keysight.com
0. [bookmark: _Toc58424469]Verification Test Summary 
Test Case: 	7.1.1.4.2.5.ENDC
ATS Version:	iwd-TTCN3-B2019-06_D20wk38
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm SM8350 and MediaTek MT6297
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc58424470]Corrections required
[bookmark: _Toc58424471]2.1 Change 1
	Function name
	f_TC_7_1_1_4_2_x_DCI0_0_NR_TestBody

	[bookmark: OLE_LINK3]Reason for change
	When MCS = 27 and PRB < 4, the resulting TBS is very small leading to CRC error in decoding UL data

	Summary of change
	Skip when MCS is 27 and PRB is smaller than 4 inside the loop

	TTCN module
	MAC_TC_Common_NR.ttcn

	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 sic@

          if (v_I_MCS == 28 and v_N_PRB < 4) {  //For  = 28 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@
    
    // 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 sic@

          if (v_I_MCS == v_Max_nPRB and v_N_PRB < 4) {  //For  = 28 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


…
1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc58424472]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on EN-DC band combinations DC_3A_n41 and DC_3A_n78
3 [bookmark: _Toc58424473]Execution Log Files
3.1 [bookmark: _Toc58424474]Qualcomm SM8350
The Qualcomm SM8350 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_7_1_1_4_2_5_LOG.html
· PICS/PIXIT parameter file:
      TC_7_1_1_4_2_5_PIXIT.html
3.2 [bookmark: _Toc58424475]MediaTek MT6297
The MediaTek MT6297 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_7_1_1_4_2_5_LOG.html
· PICS/PIXIT parameter file:
      TC_7_1_1_4_2_5_PIXIT.html



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc58424476]References 
	[1]
	R5s210003 : EN-DC FR1 : Supporting information for addition of NR MAC test case 7.1.1.4.2.5





