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1 [bookmark: _Toc122434485][bookmark: _Toc85807583]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 7.1.1.4.2.4 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D21wk37.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
	
1. [bookmark: _Toc85807584]Verification Test Summary 
Test Case: 	7.1.1.4.2.4.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D21wk37
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	HiSi Balong 5000
Verification Status:	PASS

[bookmark: _Toc122434488][bookmark: _Toc295288959]

2 [bookmark: _Toc85807585]Corrections required
2.1 [bookmark: _Toc85807586][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]f_TC_7_1_1_4_2_4_NR5GC
	Function name
	f_TC_7_1_1_4_2_4_NR5GC

	Reason for change
	Accoring to 38.214 sec 5.1.3.1  when qam256 is configured the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and in Table 5.1.3.1-2 MCS is defined upto 27 and the rest are marked as reserved.

	Summary of change
	Updated the function f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody to define a max mcs as a parameter and value 27 is passed for this test case

	TTCN module
	MAC_NR5GC

	MCC160 Comment
	



Before Change:
	function f_TC_7_1_1_4_2_4_NR5GC() runs on NR5GC_PTC
  { // 7.1.1.4.2.4  UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / 256QAM / Transform precoding disabled
    var DRB_Identity v_DRBId;
    var template (value) NR_TBS_CalculationParameters_Type v_CalculationParameters:= cs_NR_TBS_CalculationParameters_711424;
    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    //@sic R5s202610 sic@
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template(value) SpCellConfig v_SpCellConfig ;
    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) NR_UplinkBWP_List_Type v_NR_UplinkBWP_List ;


    //Init Cell parameters
    f_NR5GC_Init(NR_1);
    //if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_CalculationParameters.MaxNoOfDmrsAddPos := 0;};
    //@sic R5s200421 sic@
    
    f_NR_Init_7_1_1_4_2_x(nr_Cell1, formats0_1_And_1_1, qam256, omit);
    
    //Create and configure NR cell1
    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble
    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A, TESTModeA_ON);
        //Retrieve DRB Id of the first PDU session
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1, v_DRBId, -, -, -, cs_SDAP_Configuration_None)};

    //Configure on SS the DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode
    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,
                                       TEST_LOOPModeA_ON,
                                       cs_UE_TestLoopModeA_NR_LB_Setup_NoScaling,
                                       -,  //p_IpPduDelayTime
                                       -,
                                       -,  //MAC_CellGroupConfig
                                       -,
                                       v_SS_Drb_ConfigList
                                       );

    
    f_NR_TestBody_Set(true);
    //@siclog Steps 1-5 siclog@
    f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(v_DRBId,v_CalculationParameters, resourceAllocationType1);
    //@siclog Steps 5aA1-5aA2 siclog@
    if (pc_ra_Type0_PUSCH)
    {
        if ( not pc_dynamicSwitchRA_Type0_1_PUSCH  )
        {
            f_NR_Set_PUSCH_ResourceAllocation(nr_Cell1, resourceAllocationType0);
            v_NR_UplinkBWP_List := f_NR_CellInfo_GetUplinkBWP_List(nr_Cell1);
            v_SpCellConfig := f_NR_GetReconfigurationWithSyncDef_MCG(nr_Cell1);
            v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_MCG ,
                                            omit,
                                             omit,
                                             omit,
                                             omit,
                                             v_SpCellConfig //SpCellConfig
                                             );
           v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
           f_NR_SendRRCReconfiguration (nr_Cell1, -,-, v_V1530Ext,-,-,-,false);
           f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_UplinkBWP_ConfigCommon_REQ(nr_Cell1, -, v_NR_UplinkBWP_List));

           SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));

        }
    //@siclog Steps 6-10 siclog@
    f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(v_DRBId,v_CalculationParameters,resourceAllocationType0 );
    }
    
    f_NR_TestBody_Set(false);
     //Postamble
     f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config
    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell1);
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);
  };



After Change:
	function f_TC_7_1_1_4_2_4_NR5GC() runs on NR5GC_PTC
  { // 7.1.1.4.2.4  UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / 256QAM / Transform precoding disabled
    var DRB_Identity v_DRBId;
    var template (value) NR_TBS_CalculationParameters_Type v_CalculationParameters:= cs_NR_TBS_CalculationParameters_711424;
    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    //@sic R5s202610 sic@
    var template (value) CellGroupConfig v_CellGroupConfig;
    var template(value) SpCellConfig v_SpCellConfig ;
    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) NR_UplinkBWP_List_Type v_NR_UplinkBWP_List ;


    //Init Cell parameters
    f_NR5GC_Init(NR_1);
    //if ( f_NR_CellInfo_GetIsFR1(nr_Cell1)) { v_CalculationParameters.MaxNoOfDmrsAddPos := 0;};
    //@sic R5s200421 sic@
    
    f_NR_Init_7_1_1_4_2_x(nr_Cell1, formats0_1_And_1_1, qam256, omit);
    
    //Create and configure NR cell1
    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble
    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A, TESTModeA_ON);
        //Retrieve DRB Id of the first PDU session
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1, v_DRBId, -, -, -, cs_SDAP_Configuration_None)};

    //Configure on SS the DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode
    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,
                                       TEST_LOOPModeA_ON,
                                       cs_UE_TestLoopModeA_NR_LB_Setup_NoScaling,
                                       -,  //p_IpPduDelayTime
                                       -,
                                       -,  //MAC_CellGroupConfig
                                       -,
                                       v_SS_Drb_ConfigList
                                       );

    
    f_NR_TestBody_Set(true);
    //@siclog Steps 1-5 siclog@
    f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(v_DRBId,v_CalculationParameters, resourceAllocationType1, 27 ); // max mcs for table Table 5.1.3.1-2 is 27
    //@siclog Steps 5aA1-5aA2 siclog@
    if (pc_ra_Type0_PUSCH)
    {
        if ( not pc_dynamicSwitchRA_Type0_1_PUSCH  )
        {
            f_NR_Set_PUSCH_ResourceAllocation(nr_Cell1, resourceAllocationType0);
            v_NR_UplinkBWP_List := f_NR_CellInfo_GetUplinkBWP_List(nr_Cell1);
            v_SpCellConfig := f_NR_GetReconfigurationWithSyncDef_MCG(nr_Cell1);
            v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_MCG ,
                                            omit,
                                             omit,
                                             omit,
                                             omit,
                                             v_SpCellConfig //SpCellConfig
                                             );
           v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));
           f_NR_SendRRCReconfiguration (nr_Cell1, -,-, v_V1530Ext,-,-,-,false);
           f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_UplinkBWP_ConfigCommon_REQ(nr_Cell1, -, v_NR_UplinkBWP_List));

           SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));

        }
    //@siclog Steps 6-10 siclog@
    f_TC_7_1_1_4_2_x_DCI0_1_NR_TestBody(v_DRBId,v_CalculationParameters,resourceAllocationType0, 27 ); // max mcs for table Table 5.1.3.1-2 is 27
    }
    
    f_NR_TestBody_Set(false);
     //Postamble
     f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config
    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell1);
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);
  };



2.2 [bookmark: _Toc85807587]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
	Accoring to 38.214 sec 5.1.3.1  when qam256 is configured the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and in Table 5.1.3.1-2 MCS is defined upto 27 and the rest are marked as reserved.

	Summary of change
	Introduced new parameter p_Max_Imcs with default value of 27 and used this parameter in the for loop

	TTCN module
	MAC_NR5GC

	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 IntegerList_Type v_NoOfSymbols := {4,14};
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
    var SubFrameNumber_Type v_SF := 2; //@sic R5s210884 sic@
    var default v_IgnoreNRSR:= null;
    timer t_Watchdog := 12.0;
    if (v_SCS ==kHz30) {v_SF:= 1;}

    // Configure SS for DL grant for Max TB size
    f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_SubFrame(v_SF),//@sic R5s210884 sic@
                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(1, 4), //WA#WI=884336 R5-216170 to use the time index 1 14 symbols
                              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@
             log("  v_N_PRB:::  ",v_N_PRB, "  v_I_MCS:::  ",v_I_MCS, "  v_TDRA:::  ",v_TDRA,"skipped");
            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;
            }



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,
                                                integer p_Max_Imcs := 28) runs on NR_BASE_PTC // new variable p_Max_Imcs introduced
  { /* 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 IntegerList_Type v_NoOfSymbols := {4,14};
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
    var SubFrameNumber_Type v_SF := 2; //@sic R5s210884 sic@
    var default v_IgnoreNRSR:= null;
    var integer v_Max_Imcs := p_Max_Imcs; // setting the max mcs to use
    timer t_Watchdog := 12.0;
    if (v_SCS ==kHz30) {v_SF:= 1;}

    // Configure SS for DL grant for Max TB size
    f_NR_DLGrantConfiguration(nr_Cell1,
                              cs_TimingInfo_SubFrame(v_SF),//@sic R5s210884 sic@
                              resourceAllocationType1,
                              cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB),
                              int2bit(1, 4), //WA#WI=884336 R5-216170 to use the time index 1 14 symbols
                              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 <= v_Max_Imcs ; v_I_MCS := v_I_MCS + 1)   {   //for iMCS 0 to  v_Max_Imcs  //WA#WI=878120 to test based on max mcs parameter.
          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@
             log("  v_N_PRB:::  ",v_N_PRB, "  v_I_MCS:::  ",v_I_MCS, "  v_TDRA:::  ",v_TDRA,"skipped");
            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;
            }






1. [bookmark: _Toc54888065][bookmark: _Toc85807588][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n78” using NEA2/NIA2  algorithms.

4 [bookmark: _Toc85807589]Execution Log Files 
4.1 [bookmark: _Toc85807590]HiSi Balong 5000 UE
The HiSi Balong 5000 UE passed this test case on R&S® 5G Protocol Conformance Test platform. 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_4_NR5GC.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc85807591]References
	[1]
	R5s211565:   Supporting information for addition of NR5GC TC 7.1.1.4.2.4 in FR1.




