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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 6.4.3.1 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:
6.4.3.1
Test Group:
\NR5GC_IRAT\6_4_3\

ATS Version:
iwd-TTCN3-B2019-06_D19wk38
System Simulator used:
Starpoint SP9500 Test system 5G Protocol Conformance Test System
UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for NR5GC test case 6.4.3.1 using wk38
Note 1: The corrections detailed in section 4 of change 4.3-4.5,  4.8-4.20，4.23  in R5s191146 are also applicable for this test case.
Change 4.1

	Function name
	f_TC_6_4_3_1_NR5GC_EUTRA()

	Reason for change
	1 Since the max power of cell3 and cell6  is -78and-76, so maxreferencepower should be set

2 The NR cell and E-UTRA cell belong to different PLMN which is not indicated as being equivalent PLMN. 

	Summary of change
	Set cell3 and cell6 reference power to  -78and-76

	TTCN module
	\NR5GC_IRAT\6_4_3\Inactive_CellReSelection_NR5GC_EUTRA.ttcn

	MCC160 Comment
	


Before change

     function f_TC_6_4_3_1_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT cell reselection From NR RRC_INACTIVE to E-UTRA RRC_IDLE (lower priority & higher priority, Srxlev 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;

f_EUTRA38_IRAT_Init(c31);  // System information combination 31 as defined in TS 36.508 Table 4.4.3.1.1-1 is used in E-UTRA cell 12 and E-UTRA cell 13.

v_CoOrd_SysInfo := f_EUTRA_NR_WaitForCoOrd_SysInfo(NR);                                          // NR Cell 1 information Rx.

    if (v_CoOrd_SysInfo.NR[0].IsFR1) { //FR1

            v_MTC_SSB_NR_r15 := cs_MTC_SSB_NR_FR1;

            v_P_MaxNR := 23;

        } else { //FR2

            v_MTC_SSB_NR_r15 := cs_MTC_SSB_NR_FR2;

            v_P_MaxNR := 26;

     }

    v_SCS := f_NR_ConvertIntToSCS_CarrierFreqNR(v_CoOrd_SysInfo.NR[0].SCS);

    v_CarrierFreqListNR[0] := cs_508_CarrierFreqNR_Def( v_CoOrd_SysInfo.NR[0].Arfcn,

                                                        v_MTC_SSB_NR_r15,

                                                        v_SCS,

                                                        v_P_MaxNR);

    v_SIB24 := cds_SIB24_TReselectionNR(v_CarrierFreqListNR);

    f_EUTRA_CellInfo_SetSIB24(eutra_Cell12, v_SIB24);      // Table 6.4.3.1.3.3-3: SystemInformationBlockType24 for E-UTRA Cell 12

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell12);

    f_EUTRA_CellConfig_Def(eutra_Cell13);

    //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_Cell12);

    f_EUTRA_TestBody_Set(true);

    fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell13, E1_IDLE);

    // take down the NR cell

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

  } // f_TC_6_4_3_1_NR5GC_EUTRA

After change

  function f_TC_6_4_3_1_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT cell reselection From NR RRC_INACTIVE to E-UTRA RRC_IDLE (lower priority & higher priority, Srxlev 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;

    f_EUTRA38_IRAT_Init(c31);  // System information combination 31 as defined in TS 36.508 Table 4.4.3.1.1-1 is used in E-UTRA cell 12 and E-UTRA cell 13.


f_EUTRA_CellInfo_InitMaxReferencePower (eutra_Cell3, -78); 


f_EUTRA_CellInfo_InitMaxReferencePower (eutra_Cell6, -76); 

v_CoOrd_SysInfo := f_EUTRA_NR_WaitForCoOrd_SysInfo_FromNR(NR);                                          // NR Cell 1 information Rx.

    if (v_CoOrd_SysInfo.NR[0].IsFR1) { //FR1

            v_MTC_SSB_NR_r15 := cs_MTC_SSB_NR_FR1;

            v_P_MaxNR := 23;

        } else { //FR2

            v_MTC_SSB_NR_r15 := cs_MTC_SSB_NR_FR2;

            v_P_MaxNR := 26;

     }

    v_SCS := f_NR_ConvertIntToSCS_CarrierFreqNR(v_CoOrd_SysInfo.NR[0].SCS);

    v_CarrierFreqListNR[0] := cs_508_CarrierFreqNR_Def( v_CoOrd_SysInfo.NR[0].Arfcn,

                                                        v_MTC_SSB_NR_r15,

                                                        v_SCS,

                                                        v_P_MaxNR);

    v_SIB24 := cds_SIB24_TReselectionNR(v_CarrierFreqListNR);

    f_EUTRA_CellInfo_SetSIB24(eutra_Cell3, v_SIB24);      // Table 6.4.3.1.3.3-3: SystemInformationBlockType24 for E-UTRA Cell 12

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell3);

    f_EUTRA_CellConfig_Def(eutra_Cell6);

    //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_Cell3);

    f_EUTRA_TestBody_Set(true);

    fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_Cell6, E1_IDLE);

    // take down the NR cell

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

  } // f_TC_6_4_3_1_NR5GC_EUTRA

Change 4.2

	Function name
	fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody()

	Reason for change
	1、  Differ  PLMN Cell  is not  support  reselect
2、According to 24.501 4.4.2.3, UE shall transmit a TRACKING AREA UPDATE REQUEST message integrity protected with the current 5G NAS security context. Therefore current 5G NAS UL counter should be incremented.

According to 33.501 8.5, MME will send the received TAU Request to AMF and AMF shall use the 5G NAS security context to verify the TAU Request. Therefore, TTCN should use 5G NAS security context to integrity check TAU Request message.

	Summary of change
	Updata security proceduce Relevant parameter

	TTCN module
	\NR5GC_IRAT\6_4_3\Inactive_CellReSelection_NR5GC_EUTRA.ttcn

	MCC160 Comment
	


Before change

    function fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var integer v_T1_Cell12_RS_EPRE_FR1 := -78;

    var integer v_T1_Cell12_RS_EPRE_FR2 := -78; //FR2 is FFS

    var integer v_T2_Cell12_RS_EPRE_FR1_R2 := tsc_NonSuitableOffCellRS_EPRE;

    var integer v_T2_Cell13_RS_EPRE_FR1 := -76;

    var integer v_T2_Cell13_RS_EPRE_FR2 := -76;

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR); // catched authentication and NR sysinfo parameters

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

    //@siclog "Step 1" siclog@

    // The SS changes E-UTRA Cell 12 SSS level according to the row "T1" in table 6.4.3.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell12, v_T1_Cell12_RS_EPRE_FR1, v_T1_Cell12_RS_EPRE_FR2);

    //@siclog "Step 2" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 indicate that the UE is camped on E-UTRA Cell 12?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell12, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // let NR change power levels on Step4

    //@siclog "Step 6" siclog@

    // Steps of the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 are performed on NR Cell 1.

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell12);

    //@siclog "Step 8" siclog@

    // The SS changes NR Cell 1, E-UTRA Cell 12 and E-UTRA Cell 13 SSS level according to the row "T2" in table 6.4.3.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell12, v_T2_Cell12_RS_EPRE_FR1_R2, v_T2_Cell12_RS_EPRE_FR1_R2);

    f_EUTRA38_SetCellPower(eutra_Cell13, v_T2_Cell13_RS_EPRE_FR1, v_T2_Cell13_RS_EPRE_FR2);

    //@siclog "Step 9" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 10" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 indicate that the UE is camped on E-UTRA Cell 13?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell13, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI);

  } // fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody

} // end of Inactive_CellReSelection_NR5GC_EUTRA

After change

 function fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var integer v_T1_Cell12_RS_EPRE_FR1 := -78;

    var integer v_T1_Cell12_RS_EPRE_FR2 := -78; //FR2 is FFS

    var integer v_T2_Cell12_RS_EPRE_FR1_R2 := tsc_NonSuitableOffCellRS_EPRE;

    var integer v_T2_Cell13_RS_EPRE_FR1 := -76;

    var integer v_T2_Cell13_RS_EPRE_FR2 := -76;

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR); // catched authentication and NR sysinfo parameters

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

    //@siclog "Step 1" siclog@

    // The SS changes E-UTRA Cell 12 SSS level according to the row "T1" in table 6.4.3.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell3, v_T1_Cell12_RS_EPRE_FR1, v_T1_Cell12_RS_EPRE_FR2);


f_EUTRA38_MappedContextFromN1_InitNAS_onlyNAS(eutra_Cell3,v_SecurityRx,false);


v_SecurityRx.NASCount := f_NasSecurity_IncrementCOUNT(v_SecurityRx.NASCount);  //  count +1  UE 

    //@siclog "Step 2" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 indicate that the UE is camped on E-UTRA Cell 12?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell3, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI,-,-,-,-,false);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // let NR change power levels on Step4

    //@siclog "Step 6" siclog@

    // Steps of the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 are performed on NR Cell 1.

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell3);


v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);


v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR);


v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);


f_EUTRA38_MappedContextFromN1_InitNAS_onlyNAS(eutra_Cell6,v_SecurityRx,false);


v_SecurityRx.NASCount := f_NasSecurity_IncrementCOUNT(v_SecurityRx.NASCount);  //  count +1  UE 

    //@siclog "Step 8" siclog@

    // The SS changes NR Cell 1, E-UTRA Cell 12 and E-UTRA Cell 13 SSS level according to the row "T2" in table 6.4.3.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell3, v_T2_Cell12_RS_EPRE_FR1_R2, v_T2_Cell12_RS_EPRE_FR1_R2);

    f_EUTRA38_SetCellPower(eutra_Cell6, v_T2_Cell13_RS_EPRE_FR1, v_T2_Cell13_RS_EPRE_FR2);

    //@siclog "Step 9" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 10" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 indicate that the UE is camped on E-UTRA Cell 13?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell6, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI); 

  } // fl_TC_6_4_3_1_NR5GC_EUTRA_TestBody

} // end of Inactive_CellReSelection_NR5GC_EUTRA
Change 4.3
	Function name
	fl_TC_6_4_3_1_TestBody()

	1、 Reason for change
	2、 UE is change from inactive status to  idle status，so SS must be  release local Configure
3、   Send Security context to EUTRA,For  integrity  check  TAU Req

	Summary of change
	Add release singling 

Send security parameter to Eutra

	TTCN module
	\NR5GC_IRAT\6_4_3\Inactive_CellReSelection_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

  function fl_TC_6_4_3_1_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);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA);  // Rx context for Step4 from EUTRA

    //@siclog "Step 4" siclog@

    // The SS changes NR Cell 1 SSS levels according to the row "T0" in table 6.4.3.1.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2); // FR2 FFS

    //@siclog "Step 5" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 6" siclog@

    // Steps of the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 are performed on NR Cell 1.

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1);

    //@siclog "Step 7" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

    f_NR_RRC_InactiveDef(nr_Cell1);

    //@siclog "Step 8" siclog@

    // The SS changes NR Cell 1, E-UTRA Cell 12 and E-UTRA Cell 13 SSS level according to the row "T2" in table 6.4.3.1.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -98, -98);

  } // fl_TC_6_4_3_1_TestBody

} // end of Inactive_CellReSelection_NR5GC_NR

After change

  function fl_TC_6_4_3_1_TestBody() runs on NR5GC_PTC

  {

    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure;

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

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA);  // Rx context for Step4 from EUTRA


v_NR_RachProcedure := f_NR_InitialiseRachProcedure(nr_Cell1);


f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure); 


f_NR_SS_RRC_ReleaseSecurity(nr_Cell1);  

    //@siclog "Step 4" siclog@

    // The SS changes NR Cell 1 SSS levels according to the row "T0" in table 6.4.3.1.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2); // FR2 FFS

    //@siclog "Step 5" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);

    //@siclog "Step 6" siclog@

    // Steps of the generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 are performed on NR Cell 1.

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1,noRrcConnectionRelease);   //


f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);     

    //@siclog "Step 7" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

    f_NR_RRC_InactiveDef(nr_Cell1);

    //@siclog "Step 8" siclog@

    // The SS changes NR Cell 1, E-UTRA Cell 12 and E-UTRA Cell 13 SSS level according to the row "T2" in table 6.4.3.1.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -98, -98);

  } // fl_TC_6_4_3_1_TestBody

} // end of Inactive_CellReSelection_NR5GC_NR
Change 4.4
	Function name
	f_NR5GC_IRAT_PreambleEUTRA_NR

	Reason for change
	Match the trigger sending in R5s191146 4.15 

	Summary of change
	Receive the trigger seding in R5s191146 4.15

	TTCN module
	\NR5GC_IRAT\Common\NR5GC_IRAT_CommonFunctions.ttcn

	MCC160 Comment
	


Before change

   function f_NR5GC_IRAT_PreambleEUTRA_NR (NR_CellId_Type p_CellId,

                                          NG_STATE_Type p_State,

                                          NR_TESTMODE_STATE_Type p_TestMode := TESTMode_OFF) runs on NR5GC_PTC

  {

    // Wait until UE has attached on EUTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    // Now register on NR

    f_NR5GC_Preamble (p_CellId, p_State, p_TestMode);

    // Now tell EUTRA preamble finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Preamble"));

  }

After change

  function f_NR5GC_IRAT_PreambleEUTRA_NR (NR_CellId_Type p_CellId,

                                          NG_STATE_Type p_State,

                                          NR_TESTMODE_STATE_Type p_TestMode := TESTMode_OFF) runs on NR5GC_PTC

  {


  var octetstring v_EUTRA_PCO_Content ;


  var GSM_MobilityInfo_Type v_SessionInfo;


  v_EUTRA_PCO_Content := f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "PCO Content");

    // Wait until UE has attached on EUTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    // Now register on NR

    f_NR5GC_Preamble (p_CellId, p_State, p_TestMode);

    // Now tell EUTRA preamble finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Preamble"));

  }

5. Execution Log Files

5.1 HiSilicon Balong 5000

The HiSilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System on NR band 78.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\ TC_6_4_3_1_NR5GC_PASS.spm
PIXCIT settings used:

 \ TC_6_4_3_1.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.
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