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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.2.3.3 which is part of the 5G NR5GC_IRAT 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: 
6.2.3.3
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System0 Simulator used:
Keysight 5G Protocol Conformance Toolset 

UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

In addition to the changes listed below, changes 3 and 6 from R5s200509 are required and applied.
2.1 Change 1

	Function name
	fl_TC_6_2_3_3_NR5GC_EUTRA_TestBody

	Reason for change
	Following agreed prose cR R5-202366, depending on UE configuration, expected EPS update type on N1->s1 transition can be either “TA updating” or “Combined TA/LA updating with IMSI attach”. 

	Summary of change
	Pass expected update type for TAU at steps 3 and 13

	TTCN module
	Idle_CellReSelection_NR5GC_EUTRA

	MCC160 Comment
	


Before Change

	function fl_TC_6_2_3_3_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 := -75;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -75;

    var integer v_T2_Cell1_RS_EPRE_FR1 := -95;

    var integer v_T2_Cell1_RS_EPRE_FR2 := -95;

    // @siclog "Step 1" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.3.3.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    // @siclog "Step 2 - Void " siclog@

    // @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 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI);
    // @siclog "Step 4" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.3.3.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_Cell1_RS_EPRE_FR1, v_T2_Cell1_RS_EPRE_FR2);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // Tx context for Step4 on EUTRA

    //@siclog "Step 6" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);     //Rx context from Step11 on NR

    v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);  // @sic R5s191181 Ch.2 sic@

    v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    // @siclog "Step 11" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.3.3.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    // @siclog "Step 13" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI);
  }


After Change

	  function fl_TC_6_2_3_3_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 := -75;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -75;

    var integer v_T2_Cell1_RS_EPRE_FR1 := -95;

    var integer v_T2_Cell1_RS_EPRE_FR2 := -95;

    // @siclog "Step 1" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.3.3.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    // @siclog "Step 2 - Void " siclog@

    // @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 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI, -,-,-,-,-, (tsc_EpsUpdate_Combined_IMSIAttach,tsc_EpsUpdate_TaUpdate) ); 
    // @siclog "Step 4" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.3.3.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_Cell1_RS_EPRE_FR1, v_T2_Cell1_RS_EPRE_FR2);

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // Tx context for Step4 on EUTRA

    //@siclog "Step 6" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);     //Rx context from Step11 on NR

    v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);  // @sic R5s191181 Ch.2 sic@

    v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    // @siclog "Step 11" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.3.3.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    // @siclog "Step 13" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, v_MappedGUTI, -,-,-,-,-, (tsc_EpsUpdate_Combined_TaLaUpdate,tsc_EpsUpdate_TaUpdate) ); 
  }


2.2 Change 2

	Function name
	f_TC_6_2_3_3_NR5GC

	Reason for change
	Update preamble state to CONNECTED in order to send SMC signalling at the beginning (see change 3)

	Summary of change
	Change preamble state to CONNECTED-3A

	TTCN module
	Idle_CellReSelection_NR5GC_NR

	MCC160 Comment
	


Before Change

	function f_TC_6_2_3_3_NR5GC() runs on NR5GC_PTC

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

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    f_NR5GC_IRAT_Init(NR_6);  // System information combination NR-6 as defined in TS 38.508-1 clause 4.4.3.1.3 is used in NR Cell

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1, -78, -78); // @sic R5-198879 sic@

    v_CoOrd_SysInfo := f_EUTRA_NR_WaitForCoOrd_SysInfo(EUTRA);                     // E-UTRA Cell 1 information Rx.

    f_EUTRA_NR_SendSysinfoCoOrd(EUTRA, f_NR5GC_IRAT_ListOfFrequencies());  // sends Freq. Info to the other RAT

    // Table Table 6.2.3.3.3.3-1: SIB2 of NR Cell 1

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell1, 10);

    // Table 6.2.3.3.3.3-2: SIB5 of NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_carrierFreq(nr_Cell1, 0, v_CoOrd_SysInfo.Eutra[0].Arfcn);

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 5);

    f_NR5GC_CellInfo_SetSIB5_threshXHigh(nr_Cell1, 0, 10);

    f_NR5GC_CellInfo_SetSIB5_threshXLow(nr_Cell1, 0, 20);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell1, 7);

    //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_3_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_3_NR5GC() runs on NR5GC_PTC

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

    var EUTRA_NR_CoOrd_SysInfo_Type v_CoOrd_SysInfo;

    f_NR5GC_IRAT_Init(NR_6);  // System information combination NR-6 as defined in TS 38.508-1 clause 4.4.3.1.3 is used in NR Cell

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1, -78, -78); // @sic R5-198879 sic@

    v_CoOrd_SysInfo := f_EUTRA_NR_WaitForCoOrd_SysInfo(EUTRA);                     // E-UTRA Cell 1 information Rx.

    f_EUTRA_NR_SendSysinfoCoOrd(EUTRA, f_NR5GC_IRAT_ListOfFrequencies());  // sends Freq. Info to the other RAT

    // Table Table 6.2.3.3.3.3-1: SIB2 of NR Cell 1

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell1, 10);

    // Table 6.2.3.3.3.3-2: SIB5 of NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_carrierFreq(nr_Cell1, 0, v_CoOrd_SysInfo.Eutra[0].Arfcn);

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 5);

    f_NR5GC_CellInfo_SetSIB5_threshXHigh(nr_Cell1, 0, 10);

    f_NR5GC_CellInfo_SetSIB5_threshXLow(nr_Cell1, 0, 20);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell1, 7);

    //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_3_TestBody();

    f_NR_TestBody_Set(false);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }


2.3 Change 3

	Function name
	fl_TC_6_2_3_3_TestBody()

	Reason for change
	1. An additional security mode procedure is required following registration to send “selected EPS algorithms” to the UE
2. Updates decurity paramtrs required atEUTRA PTC nefore the 2nd N1->S1 transition

	Summary of change
	1. Add signalling for additonal security mode procedure
Note : An associated prose CR on 38.523-1 will be raised at RAN5#87

2. Send updated security paramters to EUTRA after completion of NR sequence

	TTCN module
	Idle_CellReSelection_NR5GC_NR

	MCC160 Comment
	


Before Change

	function fl_TC_6_2_3_3_TestBody() runs on NR5GC_PTC

  {

    var integer v_ModificationPeriodFrames;

    var float v_ModificationPeriod_s;

    // 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 adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.3.3.3.2-1/2

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

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA);

    //@siclog "Step 4" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.3.3.3.2-1/2

    f_NR_SetCellPower (nr_Cell1, -78, -78); // FR2 FFS

    // @siclog "Step 5 - Void " siclog@

    // @siclog "Step 6" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    // The SS transmits RRCRelease message on NR Cell 1

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1);

    // @siclog "Step 8" siclog@

    // The SS notifies the UE of change of System Information on NR Cell 1 by send Short Message on PDCCH using P-RNTI.

    // @siclog "Step 9" siclog@

    // The SS changes Priority of E-UTRA cell 1 in the SIB5 of NR Cell 1, The ValueTag of SIB5 in the SIB1 is increased on NR Cell 1.

    // Table 6.2.3.3.3.3-5: SIB5 of NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 3);

    f_NR5GC_CellInfo_SetSIB5_threshXHigh(nr_Cell1, 0, 20);

    f_NR5GC_CellInfo_SetSIB5_threshXLow(nr_Cell1, 0, 10);

    // Table 6.2.3.3.3.3-6: SIB1 of NR Cell 1

    f_NR_IncrementValueTag(nr_Cell1, sibType5);

    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS

    // @siclog "Step 10" siclog@

    // Wait for 2.1* modification period to allow the new system information to take effect

    v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (nr_Cell1);

    v_ModificationPeriod_s := int2float( v_ModificationPeriodFrames)/100.0; //Modification period in seconds

    f_Delay(2.1 * v_ModificationPeriod_s);

    // @siclog "Step 11" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.3.3.3.2-1/2

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

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

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1); // @sic R5s191181 Ch.11 sic@

    // @siclog "Step 12 - Void " siclog@

   }


After Change

	function fl_TC_6_2_3_3_TestBody() runs on NR5GC_PTC

  {

    var integer v_ModificationPeriodFrames;

    var float v_ModificationPeriod_s;

    //KS R5sxx change_6233_2

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo := f_NR5GC_MobileInfo_GetGMM_MobilityInfo(); // @sic R5-195328 sic@

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    //@siclog "Step 0 - 0A" siclog@

    f_NR_NASSecurityModeProcedure(nr_Cell1, v_SecurityParams, Initial_Secure, v_GMM_MobilityInfo, omit, -,-,-, tsc_NR_RbId_SRB2); // @sic R5-2001215 sic@

    //@siclog "Step 0B" siclog@

    f_NR_RRCRelease(nr_Cell1);
    //Ks R5sxx end 

    // 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 adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.3.3.3.2-1/2

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

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA);

    //@siclog "Step 4" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.3.3.3.2-1/2

    f_NR_SetCellPower (nr_Cell1, -78, -78); // FR2 FFS

    // @siclog "Step 5 - Void " siclog@

    // @siclog "Step 6" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    // The SS transmits RRCRelease message on NR Cell 1

    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell1);

    // @siclog "Step 8" siclog@

    // The SS notifies the UE of change of System Information on NR Cell 1 by send Short Message on PDCCH using P-RNTI.

    // @siclog "Step 9" siclog@

    // The SS changes Priority of E-UTRA cell 1 in the SIB5 of NR Cell 1, The ValueTag of SIB5 in the SIB1 is increased on NR Cell 1.

    // Table 6.2.3.3.3.3-5: SIB5 of NR Cell 1

    f_NR5GC_CellInfo_SetSIB5_cellReselectionPriority(nr_Cell1, 0, 3);

    f_NR5GC_CellInfo_SetSIB5_threshXHigh(nr_Cell1, 0, 20);

    f_NR5GC_CellInfo_SetSIB5_threshXLow(nr_Cell1, 0, 10);

    // Table 6.2.3.3.3.3-6: SIB1 of NR Cell 1

    f_NR_IncrementValueTag(nr_Cell1, sibType5);

    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS

    // @siclog "Step 10" siclog@

    // Wait for 2.1* modification period to allow the new system information to take effect

    v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (nr_Cell1);

    v_ModificationPeriod_s := int2float( v_ModificationPeriodFrames)/100.0; //Modification period in seconds

    f_Delay(2.1 * v_ModificationPeriod_s);

    // @siclog "Step 11" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.3.3.3.2-1/2

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

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

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1); //

    // @siclog "Step 12 - Void " siclog@

   }


2.4 Change 4

	Function name
	f_EUTRA38_MappedContextFromN1_InitNAS

	Reason for change
	According to 33.501 cl. 8.5.2, shall use same UL NAS count as in TAU Req to refresh key


	Summary of change
	increase NASUL 1 time to match the value used for TAU Req

	TTCN module
	EUTRA38_NR5GCProcedures

	MCC160 Comment
	


Before Change

	  function f_EUTRA38_MappedContextFromN1_InitNAS(EUTRA_CellId_Type p_CellId,

                                               EUTRA_NR_CoOrd_Security_Type p_NR_Auth_Params,

                                               boolean p_Handover )  runs on EUTRA_PTC return EUTRA_SecurityParams_Type

  {

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    var CellCarrierFreqEUTRA_Type v_CarrierFreq := f_EUTRA_CellInfo_GetEARFCN(p_CellId);

    var NasCount_Type v_NasCountForDerivation;

    var NasCount_Type v_NasCountUL;

    if (p_Handover) {

      v_NasCountForDerivation := p_NR_Auth_Params.NASCountDL;

    } else {

      v_NasCountForDerivation := p_NR_Auth_Params.NASCountUL; // According to 33.501 cl. 8.5.2 shall be the same value as in TAU Req

}

….

}


After Change

	function f_EUTRA38_MappedContextFromN1_InitNAS(EUTRA_CellId_Type p_CellId,

                                               EUTRA_NR_CoOrd_Security_Type p_NR_Auth_Params,

                                               boolean p_Handover )  runs on EUTRA_PTC return EUTRA_SecurityParams_Type

  {

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    var CellCarrierFreqEUTRA_Type v_CarrierFreq := f_EUTRA_CellInfo_GetEARFCN(p_CellId);

    var NasCount_Type v_NasCountForDerivation;

    var NasCount_Type v_NasCountUL;

    if (p_Handover) {

      v_NasCountForDerivation := p_NR_Auth_Params.NASCountDL;

    } else {
      p_NR_Auth_Params.NASCountUL := f_NasSecurity_IncrementCOUNT(p_NR_Auth_Params.NASCountUL);
      v_NasCountForDerivation := p_NR_Auth_Params.NASCountUL; // According to 33.501 cl. 8.5.2 shall be the same value as in TAU Req

}

….

}


2.5 Change 5

	Function name
	cr_TAU_Request_N1ToS1

	Reason for change
	UE may not send “UE radio capability information update needed” on the 2nd N1->s1 transition

	Summary of change
	Allow “UE radio capability information update needed” to be omitted

Note : An associated prose CR on 438.523-1 will be raised at RAN5#87

	TTCN module
	EUTRA38_NR5GCProcedures

	MCC160 Comment
	


Before Change

	  template (present) NAS_UL_Message_Type cr_TAU_Request_N1ToS1(template (present) EPS_UpdateTypeValue p_EpsUpdate_TypeValue,

                                                                template (present) NAS_KsiValue p_KsiValue,

                                                                template DRXparameter p_DRXparameter,

                                                                template AdditionalUpdateType p_AdditionalUpdateType,

                                                                template (present) MobileIdentity p_MobileId := cr_MobileIdAny,

                                                                template TrackingAreaId p_TAI := cr_TAI_Any ifpresent,

                                                                template MobileIdentity p_AdditionalGUTI := omit,                                  

                                                                template (present) B1_Type p_Tsc := tsc_NasKsi_NativeSecurityContext) := 

  {

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, p_Tsc), 

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_NotActive, p_EpsUpdate_TypeValue),

      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := *,//omit,   /* @sic R5s100135 sic@ 

      gprsCipheringKeySeqNum     := cr_CiphKeySeqNum('8'H, ?) ifpresent,        /* @sic R5s100135, R5-135073 sic@ */

      oldPtmsiSignature          := omit,

      additionalGuti             := p_AdditionalGUTI,  // @sic R5-201215 sic@

      nonce                      := omit,

      ueNetworkCapability        := cdr_NR5GC_UENetworkCap('58'O),

      lastVisitedRegisteredTai   := p_TAI,

      drxParameter               := p_DRXparameter, // @sic R5s100660, R5s120210 sic@

      ueRadioCapNeeded           := cr_UeRadioCap,// @sic R5-200366

      epsBearerContextStatus     := cr_EPS_BearerContextStatus_Any,

      msNetworkCapability        := cr_MS_NetworkCap_Any ifpresent,

      oldLai                     := cr_LAI_Any ifpresent,

      tmsiStatus                 := cr_TMSI_Status ifpresent,

      msClassmark2               := cr_MS_Clsmk2_Any_tlv ifpresent,  // @sic R5s100662 sic@

      msClassmark3               := cr_MSCLSMK3_Any ifpresent,

      supportedCodecList         := cr_CodecListAny ifpresent,

      addUpdateType              := p_AdditionalUpdateType,         /* @sic R5-103681 sic@ */

      voiceDomainPref            := cr_VoiceDomainPref_Any ifpresent, /* @sic R5s110176 Baseline Moving sic@ */

      oldGUTI_Type               := cr_GUTI_Type_Native,

      deviceProperties           := cr_DeviceProperties('D'H) ifpresent,  /* cl. 9.9.2.0A O TV 1 IEI=0xD- @sic R5s120178 Baseline Moving sic@*/

      msNetworkFeatureSupport    := cr_MS_NetworkFeatureSupport('C'H) ifpresent,   /* cl. 9.9.2.0A O TV 1 IEI=0xC- @sic R5s120178 Baseline Moving sic@*/

      tmsiBasedNRIContainer      := cr_NwkResourceIdAny ifpresent, // @sic R5s130195 Baseline Moving sic@

      t3324Value                 := cr_GPRS_Timer2_3('6A'O) ifpresent, // @sic R5s150329 Baseline Moving sic@

      t3412ExtdValue             := cr_GPRS_Timer2_3 ('5E'O) ifpresent, // @sic R5s150329 Baseline Moving sic@

      extendedDRXParams          := cr_ExtdDRXParamsAny ifpresent,  // @sic R5s160711 Baseline Moving sic@

      ueAddSecurityCap           := cr_UE_AddSecurityCap_Any,

      ueStatus                   := cr_UEStatus_N1,

      addInfoReq                 := cr_AdditionalInfoReqAny ifpresent     /* cl. 9.9.3.55 O TLV 2    IEI=0x17 @sic R5s180552 Baseline Moving 2018 Phase 2 sic@ */

     }

  };



After Change

	template (present) NAS_UL_Message_Type cr_TAU_Request_N1ToS1(template (present) EPS_UpdateTypeValue p_EpsUpdate_TypeValue,

                                                                template (present) NAS_KsiValue p_KsiValue,

                                                                template DRXparameter p_DRXparameter,

                                                                template AdditionalUpdateType p_AdditionalUpdateType,

                                                                template (present) MobileIdentity p_MobileId := cr_MobileIdAny,

                                                                template TrackingAreaId p_TAI := cr_TAI_Any ifpresent,

                                                                template MobileIdentity p_AdditionalGUTI := omit,                                  

                                                                template (present) B1_Type p_Tsc := tsc_NasKsi_NativeSecurityContext) := 

  {

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, p_Tsc), 

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_NotActive, p_EpsUpdate_TypeValue),

      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := *,//omit,   /* @sic R5s100135 sic@ */

      gprsCipheringKeySeqNum     := cr_CiphKeySeqNum('8'H, ?) ifpresent,        /* @sic R5s100135, R5-135073 sic@ */

      oldPtmsiSignature          := omit,

      additionalGuti             := p_AdditionalGUTI,  // @sic R5-201215 sic@

      nonce                      := omit,

      ueNetworkCapability        := cdr_NR5GC_UENetworkCap('58'O),

      lastVisitedRegisteredTai   := p_TAI,

      drxParameter               := p_DRXparameter, // @sic R5s100660, R5s120210 sic@

      ueRadioCapNeeded           := cr_UeRadioCap ifpresent,// /

      epsBearerContextStatus     := cr_EPS_BearerContextStatus_Any,

      msNetworkCapability        := cr_MS_NetworkCap_Any ifpresent,

      oldLai                     := cr_LAI_Any ifpresent,

      tmsiStatus                 := cr_TMSI_Status ifpresent,

      msClassmark2               := cr_MS_Clsmk2_Any_tlv ifpresent,  // @sic R5s100662 sic@

      msClassmark3               := cr_MSCLSMK3_Any ifpresent,

      supportedCodecList         := cr_CodecListAny ifpresent,

      addUpdateType              := p_AdditionalUpdateType,         /* @sic R5-103681 sic@ */

      voiceDomainPref            := cr_VoiceDomainPref_Any ifpresent, /* @sic R5s110176 Baseline Moving sic@ */

      oldGUTI_Type               := cr_GUTI_Type_Native,

      deviceProperties           := cr_DeviceProperties('D'H) ifpresent,  /* cl. 9.9.2.0A O TV 1 IEI=0xD- @sic R5s120178 Baseline Moving sic@*/

      msNetworkFeatureSupport    := cr_MS_NetworkFeatureSupport('C'H) ifpresent,   /* cl. 9.9.2.0A O TV 1 IEI=0xC- @sic R5s120178 Baseline Moving sic@*/

      tmsiBasedNRIContainer      := cr_NwkResourceIdAny ifpresent, // @sic R5s130195 Baseline Moving sic@

      t3324Value                 := cr_GPRS_Timer2_3('6A'O) ifpresent, // @sic R5s150329 Baseline Moving sic@

      t3412ExtdValue             := cr_GPRS_Timer2_3 ('5E'O) ifpresent, // @sic R5s150329 Baseline Moving sic@

      extendedDRXParams          := cr_ExtdDRXParamsAny ifpresent,  // @sic R5s160711 Baseline Moving sic@

      ueAddSecurityCap           := cr_UE_AddSecurityCap_Any,

      ueStatus                   := cr_UEStatus_N1,

      addInfoReq                 := cr_AdditionalInfoReqAny ifpresent     /* cl. 9.9.3.55 O TLV 2    IEI=0x17 @sic R5s180552 Baseline Moving 2018 Phase 2 sic@ */

     }

  };


2.6 Change 6
	Function name
	f_EUTRA38_TAUReqFromN1()

	Reason for change
	The UE may include Additional GUTI on N1->S1 transition

	Summary of change
	Pass expected additional GUTI as * to allow the UE to include

	TTCN module
	EUTRA38_NR5GCProcedures

	MCC160 Comment
	


Before Change

	     function f_EUTRA38_TAUReqFromN1(EUTRA_CellId_Type p_CellId,

                                  RRC_TransactionIdentifier p_RRC_TI,

                                  template (present) MobileIdentity p_MobileId,

                                  template (present) EPS_UpdateTypeValue p_UpdateType := tsc_EpsUpdate_TaUpdate,

                                  template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,

                                  template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling) runs on EUTRA_5GS_PTC return NAS_MSG_Indication_Type

{

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);

    var NAS_MSG_Indication_Type v_NasInd;

    var EUTRA_SecurityParams_Type v_SecurityParams;

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx;

    var template TrackingAreaId v_TAI:= omit;

    var EUTRA_CellId_Type v_OldCellId;

    var GutiParameters_Type v_GutiParams;

    var NAS_PlmnId v_PLMN;

    var TrackingAreaCode v_Tac;

    if (isvalue(p_CellIdPreviouslyCampedOn)) {

      v_OldCellId := valueof(p_CellIdPreviouslyCampedOn);

      if (v_OldCellId == eutra_Cell_NonSpecific) {

        v_OldCellId := p_CellId;

      }

      v_GutiParams:= f_EUTRA_CellInfo_GetGuti(v_OldCellId);

      v_PLMN := f_Asn2Nas_PlmnId(v_GutiParams.PLMN_Identity);

      v_Tac := f_EUTRA_CellInfo_GetTAC(v_OldCellId);

      v_TAI := cr_TAI(v_PLMN, bit2oct(v_Tac));

    }

    // tell NAS EMU to check next message with 5G integrity

    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(true));

    /* Steps 1-3 */

    //Receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(p_CellId,

                                               p_RRC_TI,

                                               p_EstablishmentCause,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cr_TAU_Request_N1ToS1(p_UpdateType, // @sic R5-201171 sic@

                                                                                        ?,

                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                        v_AdditionalUpdateType,

                                                                                        p_MobileId,

                                                                                        v_TAI)));

    // return NAS EMU to normal 4G integrity

    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(false));

    // now tell NR it's ok to send the security parameters

    f_EUTRA_NR_SendCoOrd(NR, cms_EUTRA_NR_Trigger);

    v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR);

    // Now that we have the security parameters we can check the KSI received

    if (not match(v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.asmeNasKeySetId.nasKeySetId, v_SecurityRx.KSI)) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "TAU Req KSI failed");

    }

    // If we need a new algorithm, have to store the new values before calling this

    v_SecurityParams := f_EUTRA38_MappedContextFromN1_InitNAS(p_CellId, v_SecurityRx, false);

    f_EUTRA_Security_Set(v_SecurityParams);

    return v_NasInd;

  }


After Change

	  function f_EUTRA38_TAUReqFromN1(EUTRA_CellId_Type p_CellId,

                                  RRC_TransactionIdentifier p_RRC_TI,

                                  template (present) MobileIdentity p_MobileId,

                                  template (present) EPS_UpdateTypeValue p_UpdateType := tsc_EpsUpdate_TaUpdate,

                                  template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,

                                  template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling) runs on EUTRA_5GS_PTC return NAS_MSG_Indication_Type

{

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);

    var NAS_MSG_Indication_Type v_NasInd;

    var EUTRA_SecurityParams_Type v_SecurityParams;

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx;

    var template TrackingAreaId v_TAI:= omit;

    var EUTRA_CellId_Type v_OldCellId;

    var GutiParameters_Type v_GutiParams;

    var NAS_PlmnId v_PLMN;

    var TrackingAreaCode v_Tac;

    if (isvalue(p_CellIdPreviouslyCampedOn)) {

      v_OldCellId := valueof(p_CellIdPreviouslyCampedOn);

      if (v_OldCellId == eutra_Cell_NonSpecific) {

        v_OldCellId := p_CellId;

      }

      v_GutiParams:= f_EUTRA_CellInfo_GetGuti(v_OldCellId);

      v_PLMN := f_Asn2Nas_PlmnId(v_GutiParams.PLMN_Identity);

      v_Tac := f_EUTRA_CellInfo_GetTAC(v_OldCellId);

      v_TAI := cr_TAI(v_PLMN, bit2oct(v_Tac));

    }

    // tell NAS EMU to check next message with 5G integrity

    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(true));

    /* Steps 1-3 */

    //Receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(p_CellId,

                                               p_RRC_TI,

                                               p_EstablishmentCause,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cr_TAU_Request_N1ToS1(p_UpdateType, // @sic R5-201171 sic@

                                                                                        ?,

                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                        v_AdditionalUpdateType,

                                                                                        p_MobileId,

                                                                                        v_TAI, *
                                                                                        )));

    // return NAS EMU to normal 4G integrity

    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(false));

    // now tell NR it's ok to send the security parameters

    f_EUTRA_NR_SendCoOrd(NR, cms_EUTRA_NR_Trigger);

    v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR);

    // Now that we have the security parameters we can check the KSI received

    if (not match(v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.asmeNasKeySetId.nasKeySetId, v_SecurityRx.KSI)) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "TAU Req KSI failed");

    }

    // If we need a new algorithm, have to store the new values before calling this

    v_SecurityParams := f_EUTRA38_MappedContextFromN1_InitNAS(p_CellId, v_SecurityRx, false);

    f_EUTRA_Security_Set(v_SecurityParams);

    return v_NasInd;

 }


3 Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 5G UE passed this test case on Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_6_2_3_3_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_6_2_3_3_PIXIT.xml
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