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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.2.4 which is part of the NR5GC test suite in the ‘iwd-TTCN3-B2019-06_D19wk38’ ATS delivery. 
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.
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3. Verification Test Summary

Test Case:
7.1.1.2.4
Test Group:
\NR5GC\7_1_1\
ATS Version:
iwd-TTCN3-B2019-06_D19wk38
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System
UE used:
HiSilicon Balong5000
Verification Status:
PASS


4. Corrections required for NR TC 7.1.1.2.4 using wk38
Change 4.1 

	Function name
	function f_TC_7_1_1_2_4_NR5GC ()

	Reason for change
	1. NR TESTMODE STATE Type should be set TESTModeA_ON for UE need send PDCP SDU datas at step 11 in testbody.
2. DRB is not established successful here.
3. UL HARQ set here may influence the test which should be set before UE feedback. 

	Summary of change
	1. Modify the parameter TESTMode_OFF to TESTModeA_ON, and add open test loop, deactivate test mode procedure. 
2.  Add DRB establishment procedure.
3. Move the configuration of HARQ in testbody when UE need response to the configuration.(see change 4.2 )

	TTCN module
	MAC_NR5GC.ttcn

	MCC160 Comment
	


Before Change
function f_TC_7_1_1_2_4_NR5GC() runs on NR5GC_PTC

  { //Correct HARQ process handling / BCCH

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure;

    var DRB_Identity v_DRBId;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    //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);
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71124(v_NR_PhysicalParameters);

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    f_NR_TestBody_Set(true);

     // Enable PRACH HARQ ARQ reception indications

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    f_TC_7_1_1_2_4_NR_TestBody( v_DRBId);

    f_NR_TestBody_Set(false);

    //Postamble

    // Enable PRACH HARQ ARQ reception indications

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(disable));
    f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  };
After Change
function f_TC_7_1_1_2_4_NR5GC() runs on NR5GC_PTC

  { //Correct HARQ process handling / BCCH

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure;

    var DRB_Identity v_DRBId;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    //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); 

    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    v_NR_RachProcedure := cs_NR_RachProcedureConfig_71124(v_NR_PhysicalParameters);

    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession(); 

    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);

     // Enable PRACH HARQ ARQ reception indications

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(enable));

//f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));
    f_TC_7_1_1_2_4_NR_TestBody( v_DRBId);

    f_NR_TestBody_Set(false);

    //Postamble

    // Enable PRACH HARQ ARQ reception indications

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_RachPreamble(disable));

//f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(disable));
 f_NR_ULGrantConfiguration_Start(nr_Cell1); 

    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell1);
    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  };
Change 4.2 

	Function name
	f_TC_7_1_1_2_4_NR_TestBody()

	Reason for change
	1. At step1-2 and atep4, using function f_NR_SS_CommonCellConfig is wrong here.
2. UplinkTimeAlignment will influence the test of HARQ.
3. Reconfigure SS with new PRACH parameters should reconfigure RACH Config Dedicated at the same time, and more 1s needed to confirm SS configuration is effective.

	Summary of change
	1. Replace the function f_NR_SS_CommonCellConfig with f_NR_SS_L1_TestModeConfig.
2. Set the function f_NR_ULGrantConfiguration_Stop before step1-2.
3. Add the configuration of RACH Config Dedicated.

	TTCN module
	MAC_NR5GC.ttcn

	MCC160 Comment
	


Before Change
function f_TC_7_1_1_2_4_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR5GC_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var SubFrameTiming_Type v_SysinfoActivation;

    var SubFrameTiming_Type v_TimingDL ;

    var  NR_Prach_RootSequenceIndex_Type v_Prach_RootSequenceIndex;

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    timer t_Watchdog := 10.0;

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

         {

             v_Prach_RootSequenceIndex := {l139 := 2};

         }

       else  //FR1 FDD

        {

        v_Prach_RootSequenceIndex := {l139 := 20};

         }

     t_Watchdog.start;

     // @siclog "Step 1-2" siclog@

     f_NR_CellInfo_SetSIB1_Prach_RootSequenceIndex(nr_Cell1, v_Prach_RootSequenceIndex);

    //Modify Sysinfo in SS

    f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_L1_TestModeCRC_SIRNTI_REQ(nr_Cell1,-, Erroneous));

    v_SysinfoActivation := f_NR_ModifySysinfo(nr_Cell1, true,RRC_CONNECTED);

    // @siclog "Step 4" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_SysinfoActivation, 2560);

    f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_L1_TestModeCRC_SIRNTI_REQ(nr_Cell1,cs_TimingInfo_NR(v_TimingDL), Normal));

     // @siclog "Step 3, 5" siclog@

      t_Watchdog.start;

      alt {

      []  SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, (ack, nack)))

        {

          t_Watchdog.stop;

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3 or 5: UE is sending HARQ ACK/NACK when sent addressed to SI-RNTI");

        }

      [] t_Watchdog.timeout

        {

          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 3, 5");

        }

    }

      // Reconfigure SS with new PRACH parameters

    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_CellConfigPhysicalLayerUplink(nr_Cell1, -, cs_NR_CellConfigPhysicalLayerUplink_Def(-,-,cs_NR_UplinkBWPs(v_NR_PhysicalParameters.UL_BWPs))));

     // @siclog "Step 6" siclog@

     f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);
     // @siclog "Step 7" siclog@

     DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                {crs_NR_PDCP_SDU_7B} ));

    // @siclog "Step 8" siclog@

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    // @siclog "Step 9" siclog@

    SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, -, (0..31)));

    //@siclog "Step 10 and 12" siclog@

    // proconfigured at SS

    // @siclog "Step 11" siclog@

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

    };
After Change
function f_TC_7_1_1_2_4_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR5GC_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;

    var SubFrameTiming_Type v_SysinfoActivation;

    var SubFrameTiming_Type v_TimingDL ;

    var  NR_Prach_RootSequenceIndex_Type v_Prach_RootSequenceIndex;

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    timer t_Watchdog := 10.0;

    var template (omit) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated ; 
    if (ischosen(v_NR_DuplexMode.TDD)) //FR1 TDD

         {

             v_Prach_RootSequenceIndex := {l139 := 2};

         }

       else  //FR1 FDD

        {

        v_Prach_RootSequenceIndex := {l139 := 20};

         }

     f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Stop);
     //t_Watchdog.start;

// @siclog "Step 1-2" siclog@

     f_NR_CellInfo_SetSIB1_Prach_RootSequenceIndex(nr_Cell1, v_Prach_RootSequenceIndex);

    //Modify Sysinfo in SS

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestModeCRC_SIRNTI_REQ(nr_Cell1,-, Erroneous));

    v_SysinfoActivation := f_NR_ModifySysinfo(nr_Cell1, true,RRC_CONNECTED);

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable)); // @siclog "Step 4" siclog@

    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_SysinfoActivation, 2560);

f_NR_SS_L1_TestModeConfig(nr_Cell1,cas_NR_L1_TestModeCRC_SIRNTI_REQ(nr_Cell1,cs_TimingInfo_NR(v_TimingDL), Normal));
// @siclog "Step 3, 5" siclog@

      t_Watchdog.start;

      alt {

      []  SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, (ack, nack)))

        {

          t_Watchdog.stop;

          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3 or 5: UE is sending HARQ ACK/NACK when sent addressed to SI-RNTI");

        }

      [] t_Watchdog.timeout

        {

          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 3, 5");

        }

    }

      // Reconfigure SS with new PRACH parameters

    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);

    v_RACH_ConfigDedicated := cs_NR_RACH_ConfigDedicated_Uplink(cs_38508_RACH_ConfigDedicated(f_NR_CellInfo_GetRACH_ConfigGeneric(nr_Cell1,tsc_NR_BWP_Id), tsc_PreambleIndex2)); 
    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_CellConfigPhysicalLayerUplink(nr_Cell1, -, cs_NR_CellConfigPhysicalLayerUplink_Def(f_ConvertRACH_ConfigDedicated(v_RACH_ConfigDedicated.uplink),-,cs_NR_UplinkBWPs(v_NR_PhysicalParameters.UL_BWPs))));

    f_Delay(1.0); 

// @siclog "Step 6" siclog@

    // f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_NR(v_TimingDL), cs_NR_UplinkTimeAlignment_Stop);
// @siclog "Step 7" siclog@

     DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_SDUList(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                {crs_NR_PDCP_SDU_7B} ));

// @siclog "Step 8" siclog@

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(disable)); 
// @siclog "Step 9" siclog@

    SYSIND.receive(car_NR_PRACH_Preamble_IND(nr_Cell1, -, (0..31)));

//@siclog "Step 10 and 12" siclog@

    // proconfigured at SS

// @siclog "Step 11" siclog@

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

    };
Change 4.3 

	Function name
	f_NR_ShortMessageIndication_SysinfoMod()

	Reason for change
	1. Calculate next Paging Occasion is needed

	Summary of change
	1. Add v_PagingOccasion configuration.

	TTCN module
	NR5GC_SysinfoPaging.ttcn

	MCC160 Comment
	


Before Change
function f_NR_ShortMessageIndication_SysinfoMod(NR_CellId_Type  p_NR_CellId,

                                                  SubFrameTiming_Type  p_TimeOfShortMessage,

                                                  NR_RRC_STATE_Type p_UE_State := RRC_IDLE,

                                                  B8_Type p_ShortMessages := tsc_NR_ShortMessage_SystemInfoModification) runs on NR5GC_PTC

  {

    var template(value) NR_AssignedBWPs_Type v_AssignedBWPs;

    var template(omit) NR_SlotOffsetList_Type v_NR_SlotOffsetList := omit;

    var PCCH_Config v_PcchConfig := f_NR_GetSIB1_PcchConfig(p_NR_CellId);

    var B32_Type v_NG_TMSI := f_NR5GC_CellInfo_GetNG_TMSI(p_NR_CellId);

    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);

    var SubFrameTiming_Type v_PagingOccasion;

    var BCCH_Config.modificationPeriodCoeff  v_ModificationPeriodCoeff := f_NR_GetSIB1_ModificationPeriodCoeff (p_NR_CellId);

    var integer v_ModificationPeriodCoeff_Integer := fl_NR_ConvertModificationPeriodCoeff(v_ModificationPeriodCoeff);

    var PagingCycle v_PagingCycle := f_NR_GetSIB1_PagingCycle(p_NR_CellId);

    var integer v_PagingCycle_Integer := fl_NR_ConvertPagingCycle(v_PagingCycle);

    var integer i;

    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);

    var integer v_NumberOfShortMsg;

    select(p_UE_State) {

      case(RRC_IDLE, RRC_INACTIVE){

        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP;

        // Calculate next Paging Occasion

        v_PagingOccasion := f_NR_Calculate_PF_PO(p_TimeOfShortMessage, //@sic R5s190291 sic@

                                                 v_PagingCycle,

                                                 v_PcchConfig,

                                                 v_NG_TMSI,

                                                 v_SlotsNumberPerSubframe,

                                                 v_SCS);

        // Calculate the subframe offset list - Page UE in each pagingCycle

        for (i := 0; i < v_ModificationPeriodCoeff_Integer; i := i + 1) {

          v_NR_SlotOffsetList[i] := i * v_PagingCycle_Integer * 10 * v_SlotsNumberPerSubframe;

        }

      }

      case(RRC_CONNECTED) {

        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP; // PagingSearchSpace being set to 0 in 38.508-1

        // When UE is in CONNECTED mode, send short message UE during the complete modification period

        v_NumberOfShortMsg := v_ModificationPeriodFrames * 10 * v_SlotsNumberPerSubframe;

        for (i := 0; i<v_NumberOfShortMsg; i:=i+1) {

          v_NR_SlotOffsetList[i] := i;

        }

      }

      case else{ FatalError(__FILE__, __LINE__, "Unknown NR RRC state");}

    }

    f_NR_SS_CommonCellConfig(p_NR_CellId,

                             cads_NR_DciTriggerShortMessage_REQ(p_NR_CellId,

                                                                cs_TimingInfo_NR(v_PagingOccasion),

                                                                cs_DciWithShortMessageOnly(v_NR_SlotOffsetList, p_ShortMessages),

                                                                v_AssignedBWPs ));

  }
After Change
  function f_NR_ShortMessageIndication_SysinfoMod(NR_CellId_Type  p_NR_CellId,

                                                  SubFrameTiming_Type  p_TimeOfShortMessage,

                                                  NR_RRC_STATE_Type p_UE_State := RRC_IDLE,

                                                  B8_Type p_ShortMessages := tsc_NR_ShortMessage_SystemInfoModification) runs on NR5GC_PTC

  {

    var template(value) NR_AssignedBWPs_Type v_AssignedBWPs;

    var template(omit) NR_SlotOffsetList_Type v_NR_SlotOffsetList := omit;

    var PCCH_Config v_PcchConfig := f_NR_GetSIB1_PcchConfig(p_NR_CellId);

    var B32_Type v_NG_TMSI := f_NR5GC_CellInfo_GetNG_TMSI(p_NR_CellId);

    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);

    var SubFrameTiming_Type v_PagingOccasion;

    var BCCH_Config.modificationPeriodCoeff  v_ModificationPeriodCoeff := f_NR_GetSIB1_ModificationPeriodCoeff (p_NR_CellId);

    var integer v_ModificationPeriodCoeff_Integer := fl_NR_ConvertModificationPeriodCoeff(v_ModificationPeriodCoeff);

    var PagingCycle v_PagingCycle := f_NR_GetSIB1_PagingCycle(p_NR_CellId);

    var integer v_PagingCycle_Integer := fl_NR_ConvertPagingCycle(v_PagingCycle);

    var integer i;

    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);

    var integer v_NumberOfShortMsg;

    select(p_UE_State) {

      case(RRC_IDLE, RRC_INACTIVE){

        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP;

        // Calculate next Paging Occasion

        v_PagingOccasion := f_NR_Calculate_PF_PO(p_TimeOfShortMessage, //@sic R5s190291 sic@

                                                 v_PagingCycle,

                                                 v_PcchConfig,

                                                 v_NG_TMSI,

                                                 v_SlotsNumberPerSubframe,

                                                 v_SCS);

        // Calculate the subframe offset list - Page UE in each pagingCycle

        for (i := 0; i < v_ModificationPeriodCoeff_Integer; i := i + 1) {

          v_NR_SlotOffsetList[i] := i * v_PagingCycle_Integer * 10 * v_SlotsNumberPerSubframe;

        }

      }

      case(RRC_CONNECTED) {

        v_AssignedBWPs := cs_NR_AssignedBWPs_InitialBWP; // PagingSearchSpace being set to 0 in 38.508-1

        v_PagingOccasion := f_NR_Calculate_PF_PO(p_TimeOfShortMessage, //@sic R5s190291 sic@

                                                 v_PagingCycle,

                                                 v_PcchConfig,

                                                 v_NG_TMSI,

                                                 v_SlotsNumberPerSubframe,

                                                 v_SCS);
        // When UE is in CONNECTED mode, send short message UE during the complete modification period

        v_NumberOfShortMsg := v_ModificationPeriodFrames * 10 * v_SlotsNumberPerSubframe;

        for (i := 0; i<v_NumberOfShortMsg; i:=i+1) {

          v_NR_SlotOffsetList[i] := i;

        }

      }

      case else{ FatalError(__FILE__, __LINE__, "Unknown NR RRC state");}

    }

    f_NR_SS_CommonCellConfig(p_NR_CellId,

                             cads_NR_DciTriggerShortMessage_REQ(p_NR_CellId,

                                                                cs_TimingInfo_NR(v_PagingOccasion),

                                                                cs_DciWithShortMessageOnly(v_NR_SlotOffsetList, p_ShortMessages),

                                                                v_AssignedBWPs ));

  }
5. Execution Log Files
5.1 HiSilicon Balong5000
The HiSilicon Balong5000 UE passed this test case on Datang LinkTester 5G Protocol Conformance Test System on NR5GC band combination n41. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_7_1_1_2_4_NR5GC_N41.log
References

	[1]
	R5s191177:   Supporting information for agreement of NR5GC testcase 7.1.1.2.4 in FR1
                          This archive comprises:
                        -  html and text format execution log files 




