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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.1.2 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
1.1 Verification Test Summary 
Test Case: 
7.1.1.1.2
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX55
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	f_TC_7_1_1_1_2_NR_TestBody1

	Reason for change
	1. Especially in FR2 operation, there is a chance of indications received on SYS_IND and DRB ports being received out of order due to race conitions within the SS processing.

2. At step 1, The Timing Alignment configuration at the SS is stopped before the MAC CE TA is sent, this would result in the MAC CE TA with index 0 not to be sent from SS. 
Since PUCCH_Sync is configured with period 600 ms in preamble, when MAC TA is configured in step 1 at the next DL slot, the TA config may get stopped before this DL slot (which would be 600ms cycle of the previous TA sent in preamble) can be reached. This may result in the MAC CE TA with index 0 not to be sent even when the TA config is stopped after configuring the TA index 0 MAC CE TA.

3. The watchdog timer of 15s is unnecessarily long to verify the test body steps.

	Summary of change
	1. For indications received at step 13-17, receive both DRB IND and SR/PRACH IND, and then verify correct operation from the ASP timing information.
2. At the beginning of step 1, the TA config is stopped altogether, and then restarted. The MAC CE TA with index 0 at step 1 is then configured to ensure its DL timing falls in 600ms cycle. The TA config is then stopped (after 400ms) to ensure SS gets enough time to complete all the configurations.
The time difference for step 2 is hence changed to 300ms.

3. Reduced the timer to 5s

	TTCN module
	MAC_TC_Common_NR.ttcn

	MCC160 Comment
	1.Accepted in principle and implemented slightly differently.
2.Accepted in principle and implemented differently, scheduling 200 ms in advance, scheduling MAC CA and UL Gratn stop both in that order and at same 200 ms.

3. Accepted


Before change
  function f_TC_7_1_1_1_2_NR_TestBody1( DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

    {

    var NR_SYSTEM_IND v_Received_NR_SysInd;

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var SubFrameTiming_Type v_TimingUL2;

    var SubFrameTiming_Type v_TimingUL3;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure := cs_NR_RachProcedureConfig_71112(v_NR_PhysicalParameters);

    var integer v_FrameNum := 0;

    var integer v_FrameNum2 := 0;

    var template (present) integer v_SubFrameNum := 0;

    var  integer v_SubFrameNum_Rcvd := 0;

    var  integer v_Slot_Rcvd := 0;

    var template (present) integer v_PRACH_PreamblesGroupA := (0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    var float v_TimerT2 := f_NR_SetTimerToleranceMax (nr_Cell1, l2Timer, 0.96);

    var float v_TimerT3 := f_NR_SetTimerToleranceMax (nr_Cell1, l2Timer, 1.920);

    timer t_Watchdog := 15.0;
    if (v_IsFR1)

    {

        if (ischosen(v_NR_DuplexMode.TDD)) //FR1 TDD

         {

             v_SubFrameNum := (4,9);

          }

       else  //FR1 FDD

        {

         v_SubFrameNum := (2,6,9);

        }

    } else

    { // FR2

       // with SCS =120, 10 subframes with each 8 slots. Hence slots 0 ..39 map to sub frames 0..4

        v_SubFrameNum := (1,2,3,4,6,7,8,9);

    }

    // Enable SR reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));

    // Enable PRACH reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    // configure RACH procedure suitable for steps 4 to 17.

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    // @siclog "Step 1" siclog@

    // Stop UL Grant configuration

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,100); // Timing of DL

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 100);

    // Configure SS  transmission of Timing advance

     f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));

    // @siclog "Steps 2" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 700); //Time alignemnet is 750ms 
…

…

…
    // @siclog "Step 10-12" siclog@

    // preconfigured @ SS

    // @siclog "Step 13" siclog@

    SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupA))-> value v_Received_NR_SysInd;
    v_TimingUL3 := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;

    if (f_SubFrameTimingDuration_Float(v_TimingUL2, v_TimingUL3) < v_TimerT3) {

            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");

          }

    else  {

              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13: TP6 failed, UE didn't send PRACH Preamble while Timer_3 is running");

           }

    // @siclog "Step 14-16" siclog@

    // preconfigured @ SS

    // @siclog "Step 17" siclog@

   alt {

        [] SYSIND.receive (car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, ?))
        {

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17: TP7 failed, UE transmits PRACH Preamble ");

        }

      []  DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_7B}))
        {

          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");

         }

        };

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config

    };    
After change

   function f_TC_7_1_1_1_2_NR_TestBody1( DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

    {

    var NR_SYSTEM_IND v_Received_NR_SysInd;

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var SubFrameTiming_Type v_TimingUL2;

    var SubFrameTiming_Type v_TimingUL3;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure := cs_NR_RachProcedureConfig_71112(v_NR_PhysicalParameters);

    var integer v_FrameNum := 0;

    var integer v_FrameNum2 := 0;

    var template (present) integer v_SubFrameNum := 0;

    var  integer v_SubFrameNum_Rcvd := 0;

    var  integer v_Slot_Rcvd := 0;

    var template (present) integer v_PRACH_PreamblesGroupA := (0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    var float v_TimerT2 := f_NR_SetTimerToleranceMax (nr_Cell1, l2Timer, 0.96);

    var float v_TimerT3 := f_NR_SetTimerToleranceMax (nr_Cell1, l2Timer, 1.920);

    timer t_Watchdog := 5.0;
    var SubFrameTiming_Type v_TimingDRB;

    var SubFrameTiming_Type v_TimingPRACH;

    var integer v_DurationPRACH;

    var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;
    if (v_IsFR1)

    {

        if (ischosen(v_NR_DuplexMode.TDD)) //FR1 TDD

         {

             v_SubFrameNum := (4,9);

          }

       else  //FR1 FDD

        {

         v_SubFrameNum := (2,6,9);

        }

    } else

    { // FR2

       // with SCS =120, 10 subframes with each 8 slots. Hence slots 0 ..39 map to sub frames 0..4

        v_SubFrameNum := (1,2,3,4,6,7,8,9);

    }

    // Enable SR reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));

    // Enable PRACH reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    // configure RACH procedure suitable for steps 4 to 17.

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_Now, cs_NR_UplinkTimeAlignment_Stop);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,100); // Timing of DL

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Start);//anupams@7.1.1.1.2

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 600);

    // @siclog "Step 1" siclog@

    // Configure SS  transmission of Timing advance

     f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 400);  

    // Stop UL Grant configuration

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);

    // @siclog "Steps 2" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 300); //Time alignemnet is 750ms //anupams@7.1.1.1.2
…

…

…
    // @siclog "Step 10-12" siclog@

    // preconfigured @ SS

    // @siclog "Step 13" siclog@

    // @siclog "Step 14-16" siclog@

    // preconfigured @ SS


  // @siclog "Step 17" siclog@    

    alt {


    []SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupA))-> value v_Received_NR_SysInd


    {


    v_TimingUL3 := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;



    if(f_SubFrameTimingDuration_Float(v_TimingUL2, v_TimingUL3) < v_TimerT3) {



      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");



    }



    else  {



      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13: TP6 failed, UE didn't send PRACH Preamble while Timer_3 is running");



    }



    repeat;



  }

    //MOVED alt { 

    [] SYSIND.receive (car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, ?))-> value v_Received_NR_SysInd

    {


      v_TimingPRACH := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;


      v_DurationPRACH := f_SubFrameTiming_Duration(v_TimingPRACH, v_TimingDRB);


      if (v_DurationPRACH < 0) {        


        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17: TP7 failed, UE transmits PRACH Preamble ");


      }

    }


    []  DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_7B})) -> value v_NR_DRB_COMMON_IND

      {


        v_TimingDRB := v_NR_DRB_COMMON_IND.Common.TimingInfo.SubFrame;

        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");


        repeat;

       }

      [] t_Watchdog.timeout {}
       

    };

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config

    };  
MCC 160 Implementation

	
…

//@sic R5s200823 sic@


var SubFrameTiming_Type v_TimingDRB;

    var SubFrameTiming_Type v_TimingPRACH;

    var integer v_DurationPRACH;

    var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;


var boolean v_DRB_Flag := false;


var boolean v_PRACH_Flag := false;

    timer t_Watchdog := 5.0;
…

// @siclog "Step 1" siclog@

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,200); // Timing of DL    

    // Configure SS  transmission of Timing advance

     f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));

    // Stop UL Grant configuration


f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);    

    // @siclog "St

…

// @siclog "Step 10-12, 4-16" siclog@

    // preconfigured @ SS


// @siclog "Step 13, 17" siclog@


//@sic R5s200823 sic@

      alt {

  



  [not v_PRACH_Flag]SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupA))-> value v_Received_NR_SysInd;



  {

              v_TimingUL3 := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;




  v_PRACH_Flag := true;




  if (not v_DRB_Flag)




  {





  if (f_SubFrameTimingDuration_Float(v_TimingUL2, v_TimingUL3) < v_TimerT3) {

                        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");




            repeat;

                    }

                  else  {

                      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13: TP6 failed, UE didn't send PRACH Preamble while Timer_3 is running");

                    }





  } else




  {





  if ((f_SubFrameTimingDuration_Float(v_TimingUL2, v_TimingUL3) < v_TimerT3) and (f_SubFrameTiming_Duration(v_TimingUL3, v_TimingDRB)>0)) {

                        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");




            }

                  else  {

                      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 13: TP6 failed, UE didn't send PRACH Preamble while Timer_3 is running");

                    }





  }



  }

        [not v_DRB_Flag]  DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_7B}))-> value v_NR_DRB_COMMON_IND

        {

          v_TimingDRB := v_NR_DRB_COMMON_IND.Common.TimingInfo.SubFrame;



  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");



  v_DRB_Flag := true;



  repeat;

         }


     [v_PRACH_Flag] SYSIND.receive (car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, ?))




{





f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17: UE Repeating the PRACH after Data Transmission");





}

        };
…


2.2 Change 2

	Function name
	f_TC_7_1_1_1_2_NR_TestBody2

	Reason for change
	1. Especially in FR2 operation, there is a chance of indications received on SYS_IND and DRB ports being received out of order due to race conitions within the SS processing.

2. At step 1, The Timing Alignment configuration at the SS is stopped before the MAC CE TA is sent, this would result in the MAC CE TA with index 0 not to be sent from SS. 
Since PUCCH_Sync is configured with period 600 ms in preamble, when MAC TA is configured in step 18 at the next DL slot, the TA config may get stopped before this DL slot (which would be 600ms cycle of the previous TA sent in preamble) can be reached. This may result in the MAC CE TA with index 0 not to be sent even when the TA config is stopped after configuring the TA index 0 MAC CE TA.
3. The watchdog timer of 15s is unnecessarily long to verify the test body steps.

	Summary of change
	1. For indications received at step 20-24, receive both DRB IND and SR/PRACH IND, and then verify correct operation from the ASP timing information.
2. At the beginning of step 18, the TA config is stopped altogether, and then restarted. The MAC CE TA with index 0 at step 1 is then configured to ensure its DL timing falls in 600ms cycle. The TA config is then stopped (after 400ms) to ensure SS gets enough time to complete all the configurations.
The time difference for step 19 is hence changed to 300ms.
3. Reduced the timer to 5s

	TTCN module
	MAC_TC_Common_NR.ttcn

	MCC160 Comment
	1,2,3 Accepted implemented as shown


Before change
   function f_TC_7_1_1_1_2_NR_TestBody2( DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

    {

    var SubFrameTiming_Type v_TimingDL;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure := cs_NR_RachProcedureConfig_71112_2(v_NR_PhysicalParameters);

    var template (present) integer v_PRACH_PreamblesGroupB := (28,29,30,31,32,33,34,35,36,37,38,39,40,41);

    timer t_Watchdog := 15.0;
    // Enable SR reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));

    // Enable PRACH reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    // @siclog "Step 18" siclog@

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,100); // Timing of DL

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);
    // Configure SS  transmission of Timing advance

     f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));
     // configure RACH procedure suitable for steps 21 to 24.

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    // @siclog "Steps 19" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 700); //Time alignemnet is 750ms
   // PDCP SDU =36B +3B PDCP Headed+ 3B RLC Header + 2B MAC Header  =44B=352 bits >208 bits

    t_Watchdog.start;

    DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                {crs_NR_PDCP_SDU_36B} ));

    // @siclog "Steps 19" siclog@

    // preconfigured at SS to not allocate grants

    // @siclog "Steps 20" siclog@

    alt {

         [] SYSIND.receive (car_NR_SchedulingReq_IND (nr_Cell1, ?))

        {

          repeat;

        };

         [] SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupB))
        {

          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20 ");

          }

        };
    // @siclog "Step 21-13" siclog@

    // preconfigured @ SS

    // @siclog "Step 24" siclog@

   DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_36B}));
   f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");

    // Default grant transmission, disable PRACH/SR reception indication

    f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_Now);

    //@sic R5s190837 sic@

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));

    };    
After change

  function f_TC_7_1_1_1_2_NR_TestBody2( DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

    {

    var SubFrameTiming_Type v_TimingDL;

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure := cs_NR_RachProcedureConfig_71112_2(v_NR_PhysicalParameters);

    var template (present) integer v_PRACH_PreamblesGroupB := (28,29,30,31,32,33,34,35,36,37,38,39,40,41);

    var boolean v_Flag := false;

    var NR_SYSTEM_IND v_Received_NR_SysInd;

    var SubFrameTiming_Type v_TimingDRB;

    var SubFrameTiming_Type v_TimingPRACH;

    var integer v_DurationPRACH;

    var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;    
    timer t_Watchdog := 5.0; 

    // Enable SR reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));

    // Enable PRACH reception indication

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    //The SS is configured with No PUCCH Sync from step 1, so in order to send one TA MAC CE at step 18, TA should be neabled first

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,100); // Timing of DL

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Start);//anupams@7.1.1.1.2

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 600);

    // @siclog "Step 18" siclog@    

    // Configure SS  transmission of Timing advance

    f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));  

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 400); //anupams@7.1.1.1.2  

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);

    //f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Keep); //anupams@7.1.1.1.2

    // configure RACH procedure suitable for steps 21 to 24.

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    // @siclog "Steps 19" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL, 300); //Time alignemnet is 750ms
   // PDCP SDU =36B +3B PDCP Headed+ 3B RLC Header + 2B MAC Header  =44B=352 bits >208 bits

    t_Watchdog.start;

    DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                {crs_NR_PDCP_SDU_36B} ));

    // @siclog "Steps 19" siclog@

    // preconfigured at SS to not allocate grants

    // @siclog "Steps 20" siclog@

    // @siclog "Step 21-13" siclog@

    // preconfigured @ SS

    // @siclog "Step 24" siclog@    

    alt {

        [] SYSIND.receive (car_NR_SchedulingReq_IND (nr_Cell1, ?))

        {

          repeat;

        };

        [not v_Flag] SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupB))
        {             

          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20 ");

          repeat;

        }

        [v_Flag] SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupB)) -> value v_Received_NR_SysInd

        {


      v_TimingPRACH := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;


      v_DurationPRACH := f_SubFrameTiming_Duration(v_TimingPRACH, v_TimingDRB);


      if (v_DurationPRACH < 0) { 


        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17: TP7 failed, UE transmits PRACH Preamble ");


        }


        else {
             

            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20 ");

          }

        repeat;

        }        

        //}; ( Removed

   //DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_36B}));

       [] DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_36B})) -> value v_NR_DRB_COMMON_IND

       {

         v_TimingDRB := v_NR_DRB_COMMON_IND.Common.TimingInfo.SubFrame;
         f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");

         v_Flag := true;

         repeat;

       }

       [] t_Watchdog.timeout {}

    };
    // Default grant transmission, disable PRACH/SR reception indication

    f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_Now);

    //@sic R5s190837 sic@

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));

    };    
MCC 160 Implementation

	…

//@sic R5s200823 sic@


var SubFrameTiming_Type v_TimingDRB;

    var SubFrameTiming_Type v_TimingPRACH;

    var integer v_DurationPRACH;

    var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;


var boolean v_DRB_Flag := false;


var boolean v_PRACH_Flag := false;


var NR_SYSTEM_IND v_Received_NR_SysInd;

    timer t_Watchdog := 5.0;
…

// @siclog "Step 18" siclog@


// Configure SS  transmission of Timing advance

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1,200); // Timing of DL


f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_MacCommandTrigger_REQ(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_MAC_TimingAdvance_CE));

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);
…

alt {

         [not v_PRACH_Flag] SYSIND.receive (car_NR_SchedulingReq_IND (nr_Cell1, ?))

           {

              repeat;

           };

         [not v_PRACH_Flag] SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, cr_TimingInfo_Any, v_PRACH_PreamblesGroupB))-> value v_Received_NR_SysInd

            {

             v_PRACH_Flag := true;



       f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20 ");



      if (not v_DRB_Flag) { repeat; } 



       else



       {




      t_Watchdog.stop;




      v_TimingPRACH := v_Received_NR_SysInd.Common.TimingInfo.SubFrame;


              v_DurationPRACH := f_SubFrameTiming_Duration(v_TimingPRACH, v_TimingDRB);


              if (v_DurationPRACH < 0) { 


                 f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17: TP7 failed, UE transmits PRACH Preamble ");


               }




   }

          }


    [not v_DRB_Flag]DRB.receive (car_NR_DRB_COMMON_IND_PDCP_SDUList(nr_Cell1, p_NR_DRB_Id, -, {crs_NR_PDCP_SDU_36B}))



{




 v_DRB_Flag := true;




 f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 24");




 if (v_PRACH_Flag) { t_Watchdog.stop;}



     else {          




    v_TimingDRB := v_NR_DRB_COMMON_IND.Common.TimingInfo.SubFrame;




    repeat;




 }



  }

        };
…


3 Execution Log Files 
3.1 Qualcomm SDM855+SDX55
The Qualcomm SDM855+SDX55  5G UE passed this test case on Keysight S8704A Protocol Conformance Toolset on band n261. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_7_1_1_1_2_LOG.html

In the log file (in .html format) the complete test case execution 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.

· PICS/PIXIT parameter file:
TC_7_1_1_1_2_PIXIT.xml
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