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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.2.3.4 which is part of the NR5GC_IRAT_IWD_20wk11 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:
Ting Gao

gaoting@starpointcomm.com
1.1 Verification Test Summary

Test Case: 
6.2.3.4
ATS Version:
iwd-TTCN3-B2019-06_D20wk11

System Simulator used:
Starpoint SP9500 Test system
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1
	Function name
	f_TC_6_2_3_4_NR5GC()

	Reason for change
	The selected EPS security algorithms should be provided to the UE prior to 5GC->EPC. These will not be sent during preamble because UE S1 support is not known at the time of the 1st security mode procedure.  24.501 5.4.2.1 states that the NW can initiate a security mode procedure in order to provide the selected EPS NAS security algorithms to the UE.



	Summary of change
	Change preamble state to add SMC procedure.

	TTCN module
	Idle_CellReSelection_NR5GC_NR.ttcn

	MCC160 Comment
	Rejected as alternative solution implemented as per R5-201470


Before change

function f_TC_6_2_3_4_NR5GC() runs on NR5GC_PTC

  { // Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & higher priority, Squal based)

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    var boolean v_IsFR1;

    var Q_RxLevMin v_Q_RxLevMin;

    var DeltaValues_Type v_DeltaPrimaryBand;

    ...
    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_IRAT_PreambleEUTRA_NR (nr_Cell1, STATE_IDLE_1A);

    f_NR_TestBody_Set(true);

    fl_TC_6_2_3_4_TestBody();

    f_NR_TestBody_Set(false);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }
After change

 function f_TC_6_2_3_4_NR5GC() runs on NR5GC_PTC

  { // Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & higher priority, Squal based)

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    var boolean v_IsFR1;

    var Q_RxLevMin v_Q_RxLevMin;

    var DeltaValues_Type v_DeltaPrimaryBand;

    ...
    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR5GC_IRAT_PreambleEUTRA_NR (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_6_2_3_4_TestBody();

    f_NR_TestBody_Set(false);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }

2.2 Change 2
	Function name
	fl_TC_6_2_3_4_TestBody()

	Reason for change
	1 For change1;

2 According to TS38523-1 Table 6.2.3.2.3.2-1, Noc is needed for both NR and LTE

3 In step5, it is not FirstTimeS1ToN1;

4 In EUTRA step2 and step11, the trigger is not match in f_EUTRA38_TrackingAreaUpdateFromN1

	Summary of change
	1 Add SMC and release procedure,let UE go to IDLE state again.

2 Add Noc;

3 Pass false in f_NR5GC_IRAT_S1ToN1_IdleMode

4 Add trigger

	TTCN module
	Idle_CellReSelection_NR5GC_NR.ttcn

	MCC160 Comment
	1. Rejected as alternative solution implemented as per R5-201470
2. Accepted
3. Accepted
4. Accepted but used existing function f_NR5GC_TrackingAreaUpdateFromN1 to wrap the coordination messages as per R5s200564 Ch. 1


Before change

function fl_TC_6_2_3_4_TestBody() runs on NR5GC_PTC

  {

    // Send both authentication and NR sysinfo parameters to EUTRA that will be used throughout the test

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);

    //@siclog "Step 1" siclog@

    //The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T1" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -95, -95); // FR2 FFS

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA); // wait until power level change on Step4

    //@siclog "Step 4" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T2" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -80, -80);

    // @siclog "Step 5" siclog@

    // The UE selects NR Cell 1 and performs the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 with condition 'connected without release'.

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1, noRrcConnectionRelease  );

    // @siclog "Step 6" siclog@

    // The SS transmits an RRCRelease message on NR Cell 1.

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_38508_RRCRelease (tsc_NR_RRC_TI_Def)));

    // @siclog "Step 7" siclog@

    // The SS changes the E-UTRA cell priority broadcast in system information on NR Cell 1.

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 5);      // Table 6.2.3.4.3.3-7: SIB5 NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_threshXHighQ(nr_Cell1, 0, cs_InterFreqCarrierFreqInfo_ThreshX_Q(5, 20));

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell1, 7);

    // @siclog "Step 8" siclog@

    // Notify UE change of System Information on NR Cell 1.

    // Table 6.2.3.4.3.3-8: SIB1 of NR Cell 1

    f_NR_IncrementValueTag(nr_Cell1, sibType5);

    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS

    // @siclog "Step 9" siclog@

    // Wait for 6 s for UE to receive system information.

    f_Delay(6.0);

    // @siclog "Step 10" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T3" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -95, -95);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send coordination to move context to EUTRA

  }

After change

    function fl_TC_6_2_3_4_TestBody() runs on NR5GC_PTC

  { 


var integer v_Noc := -85;//ttcn cr


var GMM_MobilityInfo_Type v_GMM_MobilityInfo := f_NR5GC_MobileInfo_GetGMM_MobilityInfo(); // need TTCN CR

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();                // need TTCN CR


f_NR_NASSecurityModeProcedure(nr_Cell1, v_SecurityParams, Initial_Secure, v_GMM_MobilityInfo, omit,-,-,-,tsc_NR_RbId_SRB2); // need TTCN CR


f_NR_RRCRelease(nr_Cell1);   // need TTCN CR

    // Send both authentication and NR sysinfo parameters to EUTRA that will be used throughout the test

    f_NR5GC_Send_GutiParametersToEUTRA(nr_Cell1);  

    //@siclog "Step 1" siclog@

    //The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T1" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -95, -95); // FR2 FFS

f_NR_ConfigureAndActivateVNG_MultipleCells({cs_CellNoiseLevel(nr_Cell1, v_Noc)});

//Step2


f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);


f_NR5GC_Send_AuthParametersToEUTRA ();

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA); // wait until power level change on Step4

    //@siclog "Step 4" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T2" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -80, -80);

    // @siclog "Step 5" siclog@

    // The UE selects NR Cell 1 and performs the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 with condition 'connected without release'.

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1, noRrcConnectionRelease, false);

    // @siclog "Step 6" siclog@

    // The SS transmits an RRCRelease message on NR Cell 1.

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_38508_RRCRelease (tsc_NR_RRC_TI_Def)));

    // @siclog "Step 7" siclog@

    // The SS changes the E-UTRA cell priority broadcast in system information on NR Cell 1.

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 5);      // Table 6.2.3.4.3.3-7: SIB5 NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_threshXHighQ(nr_Cell1, 0, cs_InterFreqCarrierFreqInfo_ThreshX_Q(5, 20));

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell1, 7);

    // @siclog "Step 8" siclog@

    // Notify UE change of System Information on NR Cell 1.

    // Table 6.2.3.4.3.3-8: SIB1 of NR Cell 1

    f_NR_IncrementValueTag(nr_Cell1, sibType5);

    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS

    // @siclog "Step 9" siclog@

    // Wait for 6 s for UE to receive system information.

    f_Delay(6.0);

    // @siclog "Step 10" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T3" in table 6.2.3.4.3.2-1/2/3.

    f_NR_SetCellPower (nr_Cell1, -95, -95);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send coordination to move context to EUTRA


// @siclog "Step 11" siclog@


f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);


f_NR5GC_Send_AuthParametersToEUTRA ();
  }

2.3 Change 3
	Function name
	f_TC_6_2_3_4_NR5GC_EUTRA()

	Reason for change
	According to TS38523-1 Table 6.2.3.2.3.2-1, Noc is needed for both NR and LTE

	Summary of change
	Add Noc;

	TTCN module
	Idle_CellReSelection_NR5GC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before change

  function f_TC_6_2_3_4_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & higher priority, Squal based)

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    var template(value) CarrierFreqListNR_r15 v_CarrierFreqListNR;

    var template (value) SystemInformationBlockType24_r15 v_SIB24;

    var template(value) MTC_SSB_NR_r15 v_MTC_SSB_NR_r15;

    var CarrierFreqNR_r15.subcarrierSpacingSSB_r15 v_SCS;

    var P_MaxNR_r15 v_P_MaxNR;

    ...
    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble: finishes with EUTRA cell off (NR cell on) and co-ord msg received to say UE has completed registration on NR

    f_EUTRA38_NR5GC_PreambleAndSwitchOff (eutra_Cell1);

    f_EUTRA_TestBody_Set(true);

    fl_TC_6_2_3_4_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);

    // take down the NR cell

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

  } // end of f_TC_6_2_3_4_NR5GC_EUTRA
After change

  function f_TC_6_2_3_4_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT cell reselection / From NR RRC_Idle to E-UTRA_IDLE (lower priority & higher priority, Squal based)

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    var template(value) CarrierFreqListNR_r15 v_CarrierFreqListNR;

    var template (value) SystemInformationBlockType24_r15 v_SIB24;

    var template(value) MTC_SSB_NR_r15 v_MTC_SSB_NR_r15;

    var CarrierFreqNR_r15.subcarrierSpacingSSB_r15 v_SCS;

    var P_MaxNR_r15 v_P_MaxNR;

var integer v_EUTRA_Noc := -95;
    // System information combination 31 as defined in TS 36.508 [7] clause 4.4.3.1, and message contents defined in clause 4.4.3.3 with QBASED condition is used in E-UTRA cell.

    f_EUTRA38_IRAT_Init(c31);

    f_EUTRA_CellInfo_InitMaxReferencePower(eutra_Cell1, -80);

    ...
    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);


//Configure Noise Generator

    f_EUTRA_ConfigureVNG (eutra_Cell1, v_EUTRA_Noc );

    //Preamble: finishes with EUTRA cell off (NR cell on) and co-ord msg received to say UE has completed registration on NR

    f_EUTRA38_NR5GC_PreambleAndSwitchOff (eutra_Cell1);

    f_EUTRA_TestBody_Set(true);

    fl_TC_6_2_3_4_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);

    // take down the NR cell

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

  } // end of f_TC_6_2_3_4_NR5GC_EUTRA

2.4 Change 4
	Function name
	f_TC_6_2_3_4_NR5GC_EUTRA()

	Reason for change
	According to TS38523-1 Table 6.2.3.2.3.2-1, Noc is needed for both NR and LTE

	Summary of change
	Add Noc;

	TTCN module
	Idle_CellReSelection_NR5GC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before change

function fl_TC_6_2_3_4_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    var integer v_T1_T3_Cell1_RS_EPRE_FR1 := -80;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -80;

    var integer v_T2_Cell1_RS_EPRE_FR1 := -95;

    var integer v_T2_Cell1_RS_EPRE_FR2 := -95;

    // @siclog "Step 1" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T1" in table 6.2.3.4.3.2-1/2/3.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    // @siclog "Step 2" siclog@

    // Check: Does the test result of test steps 1 to 6 of generic test procedure in TS 38.508-1 Table 4.9.7.2.2 indicate that the UE is camped on E-UTRA Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI, -, -, noRrcConnectionRelease);

...
  } 
After change

 function fl_TC_6_2_3_4_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    var integer v_T1_T3_Cell1_RS_EPRE_FR1 := -80;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -80;

    var integer v_T2_Cell1_RS_EPRE_FR1 := -95;

    var integer v_T2_Cell1_RS_EPRE_FR2 := -95;

    // @siclog "Step 1" siclog@

    // The SS changes SS/PBCH SSS EPRE level for NR Cell 1 and Cell-specific RS EPRE level for E-UTRA Cell 1 according to row "T1" in table 6.2.3.4.3.2-1/2/3.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

//Activate Noise Generator for T1

    f_EUTRA_ActivateVNG ( eutra_Cell1 );
    // @siclog "Step 2" siclog@

    // Check: Does the test result of test steps 1 to 6 of generic test procedure in TS 38.508-1 Table 4.9.7.2.2 indicate that the UE is camped on E-UTRA Cell 1?

f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI, -, -, noRrcConnectionRelease);

...
  } 

Additional comments from MCC160
Added VNG attribute for test 6.2.3.4

  function f_GetTestcaseAttrib_VNG(charstring p_Testcase) return boolean

  {

    select (p_Testcase) {

      …
      case ("TC_6_2_3_4_NR5GC") { return true; }
      case ("TC_8_1_3_2_3_NR5GC") { return true; }

      case ("TC_8_1_3_2_4_NR5GC") { return true; }

    }

    return false;

  }
3 Branches executed

4 Execution Log Files

4.1 Hisilicon Balong 5000
The Hisilicon Balong 5000 passed this test case on Starpoint SP9500 Test System. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\ TC_6_2_3_4_NR5GC_PASS.spm
· PIXCIT settings used:

\ TC_6_2_3_4_NR5GC.sppar

In the log file (in .txt / -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.
5 References

	[1]
	R5s200724:  Supporting information for agreement of NR5GC IRAT test case 6.2.3.4 in FR1



