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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.2.3.5.1 which is part of the ENDC test suite in the ‘IWD-TTCN3-B2018-12_D19wk05_5G’ 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:
8.2.3.5.1
Test Group:
\ENDC\8_2
ATS Version:
IWD-TTCN3-B2018-12_D19wk05_5G
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4. Corrections required for ENDC TC 8.2.3.5.1
Change 1 

	Function name
	f_TC_8_2_3_5_1_ENDC_NR

	Reason for change
	The maximum reference power of the NR cell has to be set to -79 dBm to accommodate the power changes at T0 andT2. 

	Summary of change
	Called function InitMaxReferencePower to set max NR power to -79 dBm

	TTCN module
	RRCMeasurement_ENDC_NR.ttcn

	MCC160 Comment
	Accepterd


Before Change
    function f_TC_8_2_3_5_1_ENDC_NR() runs on ENDC_NR_PTC

  { //Measurement configuration control and reporting / Event A2 / Measurement of NR PSCell / EN-DC

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_SCG);

    f_NR_TestBody_Set(true);

    fl_TC_8_2_3_Common_TestBody(triggerEvent_A2);

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
After Change
    function f_TC_8_2_3_5_1_ENDC_NR() runs on ENDC_NR_PTC

  { //Measurement configuration control and reporting / Event A2 / Measurement of NR PSCell / EN-DC

    f_ENDC_NR_Init();


f_NR_CellInfo_InitMaxReferencePower(nr_Cell1, -79);
    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_SCG);

    f_NR_TestBody_Set(true);

    fl_TC_8_2_3_Common_TestBody(triggerEvent_A2);

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
Change 2
	Function name
	fl_TC_8_2_3_Common_TestBody

	Reason for change
	1. Use of the ValueOf operation will cause a run-time error at step 4-5 since v_Expected_MeasResults is a receive template containing matching values. 
2. There is no exit condition for the while loop since the variable v_ReceivedMeasurementReports is not incremented after every iteration

	Summary of change
	1. Use match operation to check received measurementReport at steps 4-5
2. Var v_ReceivedMeasurementReports incremented by 1 after every iteration

	TTCN module
	RRCMeasurement_ENDC_NR.ttcn

	MCC160 Comment
	Accepted. First change is implemented slightly different, see implementation below


Before Change
      function fl_TC_8_2_3_Common_TestBody(NR_RRCMeasurement_TriggerEvent_Type p_TriggerEvent) runs on ENDC_NR_PTC

  {

    var integer v_ReceivedMeasurementReports := 0;

    var template (value) UL_DCCH_MessageType v_MeasurementReport;

    var ARFCN_ValueNR v_SSB_Freq;

    var SubcarrierSpacing v_SubCarrierSpacing;

    var template (value) MeasConfig v_MeasConfig;

    var template (value) SSB_MTC v_SSB_MTC;

    var template(value) SSB_ToMeasure v_SSB_ToMeasure;

    var PhysCellId v_PhysCellId := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);

    var template (present) MeasResults v_Expected_MeasResults :=  cr_38508_MeasResults(v_PhysCellId);

    var template (present) MeasResults v_ReceivedMeasResults;

    var RSRP_Range v_RsrpThres;

    var RSRP_Range v_AbsThreshSS_Rsrp;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0_T2;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var NR_AbsoluteCellPower_Type v_CellPower_T0_T2;

    var NR_AbsoluteCellPower_Type v_CellPower_T1;

    ………………….
    //@siclog "Steps 4-5" siclog@

    //Receive Measurement Report

    while (v_ReceivedMeasurementReports < 4) {

      v_MeasurementReport := f_Rx_MRDC_MeasurementReportFromEUTRA();

      v_ReceivedMeasResults := v_MeasurementReport.c1.measurementReport.criticalExtensions.measurementReport.measResults;

      if (valueof(v_ReceivedMeasResults) == valueof(v_Expected_MeasResults)) {

        f_NR_PreliminaryPass (__FILE__, __LINE__, "Steps 4-5");

      }

      else {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Steps 4-5  wrong meas results");

      }

    }

    //@siclog "Step 6" siclog@

    //The SS changes NR Cell y parameters according to the row "T2" in Table 8.2.3.x.1.3.2-1/A

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA,"ChangePower" );

    f_NR_SetCellPowerList(v_CellPowerList_AtT0_T2);

    //@siclog "Steps 7-8" siclog@

    //Running on EUTRA side

  }
After Change
      function fl_TC_8_2_3_Common_TestBody(NR_RRCMeasurement_TriggerEvent_Type p_TriggerEvent) runs on ENDC_NR_PTC

  {

    var integer v_ReceivedMeasurementReports := 0;

    var template (value) UL_DCCH_MessageType v_MeasurementReport;

    var ARFCN_ValueNR v_SSB_Freq;

    var SubcarrierSpacing v_SubCarrierSpacing;

    var template (value) MeasConfig v_MeasConfig;

    var template (value) SSB_MTC v_SSB_MTC;

    var template(value) SSB_ToMeasure v_SSB_ToMeasure;

    var PhysCellId v_PhysCellId := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);

    var template (present) MeasResults v_Expected_MeasResults :=  cr_38508_MeasResults(v_PhysCellId);

    var template (present) MeasResults v_ReceivedMeasResults;

    var RSRP_Range v_RsrpThres;

    var RSRP_Range v_AbsThreshSS_Rsrp;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0_T2;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var NR_AbsoluteCellPower_Type v_CellPower_T0_T2;

    var NR_AbsoluteCellPower_Type v_CellPower_T1;

………………………..

    //@siclog "Steps 4-5" siclog@

    //Receive Measurement Report

    while (v_ReceivedMeasurementReports < 4) {

      v_MeasurementReport := f_Rx_MRDC_MeasurementReportFromEUTRA();

      v_ReceivedMeasResults := v_MeasurementReport.c1.measurementReport.criticalExtensions.measurementReport.measResults;


  if (match(v_ReceivedMeasResults,v_Expected_MeasResults)) { 
        f_NR_PreliminaryPass (__FILE__, __LINE__, "Steps 4-5");

      }

      else {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Steps 4-5  wrong meas results");

      }


  v_ReceivedMeasurementReports:= v_ReceivedMeasurementReports + 1; 
    }

    //@siclog "Step 6" siclog@

    //The SS changes NR Cell y parameters according to the row "T2" in Table 8.2.3.x.1.3.2-1/A

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA,"ChangePower" );

    f_NR_SetCellPowerList(v_CellPowerList_AtT0_T2);

    //@siclog "Steps 7-8" siclog@

    //Running on EUTRA side

  }
MCC160 proposed implementation
      function fl_TC_8_2_3_Common_TestBody(NR_RRCMeasurement_TriggerEvent_Type p_TriggerEvent) runs on ENDC_NR_PTC

  {

    var integer v_ReceivedMeasurementReports := 0;

    var template (value) UL_DCCH_MessageType v_MeasurementReport;

    var ARFCN_ValueNR v_SSB_Freq;

    var SubcarrierSpacing v_SubCarrierSpacing;

    var template (value) MeasConfig v_MeasConfig;

    var template (value) SSB_MTC v_SSB_MTC;

    var template(value) SSB_ToMeasure v_SSB_ToMeasure;

    var PhysCellId v_PhysCellId := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);

    var template (present) MeasResults v_Expected_MeasResults :=  cr_38508_MeasResults(v_PhysCellId);

    var template (present) MeasResults v_ReceivedMeasResults;

    var RSRP_Range v_RsrpThres;

    var RSRP_Range v_AbsThreshSS_Rsrp;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0_T2;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var NR_AbsoluteCellPower_Type v_CellPower_T0_T2;

    var NR_AbsoluteCellPower_Type v_CellPower_T1;

………………………..

    //@siclog "Steps 4-5" siclog@

    //Receive Measurement Report

    while (v_ReceivedMeasurementReports < 4) {

      v_MeasurementReport := f_Rx_MRDC_MeasurementReportFromEUTRA();

      v_ReceivedMeasResults := v_MeasurementReport.c1.measurementReport.criticalExtensions.measurementReport.measResults;


  if (match(valueof(v_ReceivedMeasResults),v_Expected_MeasResults)) { 
        f_NR_PreliminaryPass (__FILE__, __LINE__, "Steps 4-5");

      }

      else {

        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Steps 4-5  wrong meas results");

      }


  v_ReceivedMeasurementReports:= v_ReceivedMeasurementReports + 1; 
    }

    //@siclog "Step 6" siclog@

    //The SS changes NR Cell y parameters according to the row "T2" in Table 8.2.3.x.1.3.2-1/A

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA,"ChangePower" );

    f_NR_SetCellPowerList(v_CellPowerList_AtT0_T2);

    //@siclog "Steps 7-8" siclog@

    //Running on EUTRA side

  }
Change 3 

	Function name
	f_TC_8_2_3_5_1_ENDC_EUTRA

	Reason for change
	The Co-ordination message to change power level for T0 should be sent from EUTRA to NR after preamble


	Summary of change
	Move sending of the co-ordination message to after the Premable

	TTCN module
	RRCMeasurement_ENDC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before Change
        function f_TC_8_2_3_5_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { //Measurement configuration control and reporting / Event A2 / Measurement of NR PSCell / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("ChangePower"));
    //The UE is in state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) and DC Bearers (MCG and SCG) on E-UTRA Cell 1 according to TS 38.508-1, clause 4.5.4

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTMode_OFF, MCG_SCG, RRC_CONNECTED);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_X_Common_TestBody ("Step 8");

    f_EUTRA_TestBody_Set(false);

    //Postamble

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
After Change
       function f_TC_8_2_3_5_1_ENDC_EUTRA() runs on ENDC_EUTRA_PTC

  { //Measurement configuration control and reporting / Event A2 / Measurement of NR PSCell / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //MOVED f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("ChangePower"));
    //The UE is in state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) and DC Bearers (MCG and SCG) on E-UTRA Cell 1 according to TS 38.508-1, clause 4.5.4

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTMode_OFF, MCG_SCG, RRC_CONNECTED);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("ChangePower")); 
    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_X_Common_TestBody ("Step 8");

    f_EUTRA_TestBody_Set(false);

    //Postamble

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }
Change 4 

	Function name
	fl_TC_8_2_3_X_Common_TestBody

	Reason for change
	Security parameters do not need to be passed to NR PTC at step 1 since security reconfiguration is not being done.



	Summary of change
	Removed initialization and use of v_Security_Params.SK_Counter 

	TTCN module
	RRCMeasurement_ENDC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before Change
        function fl_TC_8_2_3_X_Common_TestBody(charstring p_TestStep, boolean p_TransmitRRCReconfig := true, integer p_ReportsToReceive := 4) runs on ENDC_EUTRA_PTC

  {

    var integer v_Counter;

    var default v_DefaultRef;

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;
    timer t_Watchlog := 10.0;  // To be used in steps 8/14(8.2.3.7.1)/20(8.2.3.7.1)/11(8.2.3.8.1)

    if (p_TransmitRRCReconfig) {

      //@siclog "Step 1-2 (8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)" siclog@

      //The SS transmits an RRCConnectionReconfiguration message including nr Config to setup intra NR measurement for NR Cell 1 and reporting for event A1/A2

      //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

      v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);
      f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, Meas_SCGOnly, v_Security_Params.SK_Counter);

    }

    //@siclog "Step 3(8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)/9(8.2.3.7.1)/15(8.2.3.7.1)/6(8.2.3.8.1)/12(8.2.3.8.1)/21(8.2.3.8.1)/27(8.2.3.8.1)" siclog@

    //SS re-adjusts the cell-specific reference signal level according to row:

    //"T1"(8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)

    //"T3"(8.2.3.7.1) and  "T5"(8.2.3.7.1)

    //"T2"(8.2.3.8.1), "T4"(8.2.3.8.1), "T8"(8.2.3.8.1) and "T10"(8.2.3.8.1)

    //in table 8.2.3.X.3.2-1/-1A.

    //Send a trigger to NR to change the power

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("ChangePower"));

…

…

…
  }
After Change
       function fl_TC_8_2_3_X_Common_TestBody(charstring p_TestStep, boolean p_TransmitRRCReconfig := true, integer p_ReportsToReceive := 4) runs on ENDC_EUTRA_PTC

  {

    var integer v_Counter;

    var default v_DefaultRef;

    //REMOVED var EUTRA38_SecurityParamsExtd_Type v_Security_Params;
    timer t_Watchlog := 10.0;  // To be used in steps 8/14(8.2.3.7.1)/20(8.2.3.7.1)/11(8.2.3.8.1)

    if (p_TransmitRRCReconfig) {

      //@siclog "Step 1-2 (8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)" siclog@

      //The SS transmits an RRCConnectionReconfiguration message including nr Config to setup intra NR measurement for NR Cell 1 and reporting for event A1/A2

      //Check: Does the UE transmit an RRCConnectionReconfigurationComplete message?

      //REMOVED v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);
      f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, Meas_SCGOnly); 
    }

    //@siclog "Step 3(8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)/9(8.2.3.7.1)/15(8.2.3.7.1)/6(8.2.3.8.1)/12(8.2.3.8.1)/21(8.2.3.8.1)/27(8.2.3.8.1)" siclog@

    //SS re-adjusts the cell-specific reference signal level according to row:

    //"T1"(8.2.3.4.1, 8.2.3.5.1, 8.2.3.7.1)

    //"T3"(8.2.3.7.1) and  "T5"(8.2.3.7.1)

    //"T2"(8.2.3.8.1), "T4"(8.2.3.8.1), "T8"(8.2.3.8.1) and "T10"(8.2.3.8.1)

    //in table 8.2.3.X.3.2-1/-1A.

    //Send a trigger to NR to change the power

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("ChangePower"));

…

…

…
  }
Additional MCC160 Changes
	Function name
	fl_TC_8_2_3_Common_TestBody

	Reason for change
	Erro in implementation of R5-187698 caused values of v_RsrpThres and v_AbsThreshSS_Rsrp being swapped

	Summary of change
	Reassigned v_RsrpThres and v_AbsThreshSS_Rsrp to have values according to the prose

	TTCN module
	RRCMeasurement_ENDC_NR.ttcn 


Before Change
      function fl_TC_8_2_3_Common_TestBody(NR_RRCMeasurement_TriggerEvent_Type p_TriggerEvent) runs on ENDC_NR_PTC

  {

    ………………….

    v_SSB_Freq := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_SubCarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);

    v_SSB_ToMeasure := f_NR_CellInfo_GetSsb_PositionsInBurst(nr_Cell1);

    //TC-specific Measurement Config initialisation

    select (p_TriggerEvent) {

      case(triggerEvent_A1) {

        //Table 8.2.3.4.1.3.3-3

        v_RsrpThres := 72;           //@sic R5-190692, R5s190062 sic@

        v_AbsThreshSS_Rsrp := 72;    //@sic R5-187704 sic@

        v_MeasConfig := cs_NR_Measurement_Config_A1(v_SSB_Freq, v_SubCarrierSpacing, v_SSB_ToMeasure, v_SSB_MTC, v_AbsThreshSS_Rsrp, v_RsrpThres, infinity_, 6);  //@sic R5-185154, R5-190692 sic@

      }

      case(triggerEvent_A2) {

        //Table 8.2.3.5.1.3.3-3

        v_RsrpThres := 68;           //@sic R5-190683 sic@

        v_AbsThreshSS_Rsrp := 60;    //@sic R5-187698 sic@
        v_MeasConfig := cs_NR_Measurement_Config_A2(v_SSB_Freq, v_SubCarrierSpacing, v_SSB_ToMeasure, v_SSB_MTC, v_AbsThreshSS_Rsrp, v_RsrpThres, infinity_); // @sic R5-186099 sic@

      }

    }
   ………………
After Change
function fl_TC_8_2_3_Common_TestBody(NR_RRCMeasurement_TriggerEvent_Type p_TriggerEvent) runs on ENDC_NR_PTC

  {

    ………………….

    v_SSB_Freq := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_SubCarrierSpacing := f_NR_CellInfo_GetSCS(nr_Cell1);

    v_SSB_ToMeasure := f_NR_CellInfo_GetSsb_PositionsInBurst(nr_Cell1);

    //TC-specific Measurement Config initialisation

    select (p_TriggerEvent) {

      case(triggerEvent_A1) {

        //Table 8.2.3.4.1.3.3-3

        v_RsrpThres := 72;           //@sic R5-190692, R5s190062 sic@

        v_AbsThreshSS_Rsrp := 72;    //@sic R5-187704 sic@

        v_MeasConfig := cs_NR_Measurement_Config_A1(v_SSB_Freq, v_SubCarrierSpacing, v_SSB_ToMeasure, v_SSB_MTC, v_AbsThreshSS_Rsrp, v_RsrpThres, infinity_, 6);  //@sic R5-185154, R5-190692 sic@

      }

      case(triggerEvent_A2) {

        //Table 8.2.3.5.1.3.3-3

        v_RsrpThres := 60;           //@sic R5-190683, R5s1900660 sic@

        v_AbsThreshSS_Rsrp := 68;    //@sic R5-187698, R5s190060 sic@
        v_MeasConfig := cs_NR_Measurement_Config_A2(v_SSB_Freq, v_SubCarrierSpacing, v_SSB_ToMeasure, v_SSB_MTC, v_AbsThreshSS_Rsrp, v_RsrpThres, infinity_); // @sic R5-186099 sic@

      }

    }
   ………………
	Function name
	f_NR_CellInfo_InitMaxReferencePower

	Reason for change
	Function is needed for Change 1 to set max reference power


	Summary of change
	Introduced new function f_NR_CellInfo_InitMaxReferencePower 

	TTCN module
	NR_CellInfo.ttcn


   /*

   * @desc      set max. reference power for a cell before the cell is created; the attenuation is "Off" in this case

   * @param     p_CellId

   * @param     p_MaxReferencePower

   */

  function f_NR_CellInfo_InitMaxReferencePower(NR_CellId_Type p_NR_CellId,

                                               NR_AbsoluteCellPower_Type p_MaxReferencePower) runs on NR_BASE_PTC

  {

    var template (value) NR_CellInfo_Type v_CellInfo := f_NR_CellInfo_Get(p_NR_CellId);

    v_CellInfo.ReferencePower.MaxReferencePower := p_MaxReferencePower;

    v_CellInfo.ReferencePower.Attenuation.Off := true;

    f_NR_CellInfo_Set(p_NR_CellId, v_CellInfo);

  }
6. Execution Log Files

6.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_1A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_8_2_3_5_1_Log.html
References

	[1]
	R5s190061:   Supporting information for agreement of ENDC testcase 8.2.3.5.1
                          This archive comprises:

                        -  html and text format execution log files 




