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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.1.4.2.1.1 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:
6.2.3.3
Test Group:
\NR5GC\6_2_3\
ATS Version:
iwd-TTCN3-B2019-06_D19wk38
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for NR5GC test case 6.2.3.3 on wk38 ATS

Changes 1-5 from R5s191107 and changes 2, 3, 8, 10, 11, 12 from R5s191111 are also required and applied.
4.1 Change 1
	Function name
	cms_EUTRA_NR_Security

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility. 

	Summary of change
	Expand transferred security information to include NAS integrity key and bearer ID

	TTCN module
	EUTRA_NR_CoordMsg

	MCC160 Comment
	


Before change

   template (value) EUTRA_NR_Coordination_MSG cms_EUTRA_NR_Security(template (omit) integer             p_SK_Counter,

                                                                   template (omit) CoOrd_KeyToUse_Type p_KeyToUse,

                                                                   template (omit) B256_Type           p_Key,

                                                                   template (omit) B3_Type             p_KSI,

                                                                   template (omit) NasCount_Type       p_NASCount,

                                                                   template (omit) CoOrd_E_NEACap_Type p_E_NEACap,

                                                                   template (omit) CoOrd_E_NIACap_Type p_E_NIACap) :=

  { /* @status    APPROVED (ENDC) */

    // Added fields for IRAT @sic R5-194814 sic@

    Security := {

      SK_Counter := p_SK_Counter,

      KeyToUse   := p_KeyToUse,

      Key        := p_Key,

      KSI        := p_KSI,

      NASCount   := p_NASCount,

      E_NEACap   := p_E_NEACap,

      E_NIACap   := p_E_NIACap

    }

  };
After change

    template (value) EUTRA_NR_Coordination_MSG cms_EUTRA_NR_Security(template (omit) integer             p_SK_Counter,

                                                                   template (omit) CoOrd_KeyToUse_Type p_KeyToUse,

                                                                   template (omit) B256_Type           p_Key,

                                                                   template (omit) B3_Type             p_KSI,

                                                                   template (omit) NasCount_Type       p_NASCount,

                                                                   template (omit) CoOrd_E_NEACap_Type p_E_NEACap,

                                                                   template (omit) CoOrd_E_NIACap_Type p_E_NIACap,

                                                                  template (omit) B256_Type p_NAS_Int_Key := omit,

                                                                  template (omit) B5_Type p_BearerId := omit     ) := 

  { /* @status    APPROVED (ENDC) */

    // Added fields for IRAT @sic R5-194814 sic@

    Security := {

      SK_Counter := p_SK_Counter,

      KeyToUse   := p_KeyToUse,

      Key        := p_Key,

      KSI        := p_KSI,

      NASCount   := p_NASCount,

      E_NEACap   := p_E_NEACap,

      E_NIACap   := p_E_NIACap,
      NASKey_int := p_NAS_Int_Key, 

      BearerId := p_BearerId
    }

  };

4.2 Change 2
	Function name
	New template cr_NAS_CTRL_BearerId_REQ

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	New template for sending bearer ID to NAS EMU

	TTCN module
	

	MCC160 Comment
	


  New Template

  template (present) NAS_CTRL_REQ cr_NAS_CTRL_BearerId_REQ :=
  { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, POS, UTRAN) */

    Common := ?,

    Request := {

      NasBearerId := ?

    }

  };
4.3 Change 3
	Function name
	a_NasEmu_ConfigurationHandler

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	Handling for bearer ID in NAS EMU

	TTCN module
	NasEmu_Common

	MCC160 Comment
	


Before change

  altstep a_NasEmu_ConfigurationHandler(NASEMU_CTRL_PORT p_Port,

                                        inout NasSecurity_Type p_NasSecurityByRef)

  { /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: p_Port, p_NasSecurityByRef  sic@ */

    var NAS_CTRL_REQ v_ConfigAsp;

    var NasCountInfo_Type v_NasCountInfo;

    [] p_Port.receive(cr_NAS_CTRL_Security_REQ) -> value v_ConfigAsp {          /* NAS SECURITY */

      if (ischosen(v_ConfigAsp.Request.Security.StartRestart)) {                /* Start NAS Security */

        p_NasSecurityByRef.SecurityStarted := true;

        p_NasSecurityByRef.Integrity := v_ConfigAsp.Request.Security.StartRestart.Integrity;

        p_NasSecurityByRef.Ciphering := v_ConfigAsp.Request.Security.StartRestart.Ciphering;

        if (ispresent(v_ConfigAsp.Request.Security.StartRestart.NasCountReset)) {

          p_NasSecurityByRef.NasCount.UL := f_NasCountInit();

          p_NasSecurityByRef.NasCount.DL := f_NasCountInit();

        }

      } else {                                                                  /* Release: Reset NAS Security */

        p_NasSecurityByRef := f_NasEmu_NasSecurity_Init();

      }

      if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

        p_Port.send(cs_NAS_CTRL_Security_CNF);

      }

    }

    [] p_Port.receive(cr_NAS_CTRL_NasCount_REQ) -> value v_ConfigAsp {            /* NAS COUNT */

      if (ischosen(v_ConfigAsp.Request.NasCount.Set)) {

        v_NasCountInfo := v_ConfigAsp.Request.NasCount.Set;

        if (ispresent(v_NasCountInfo.UL)) {

          p_NasSecurityByRef.NasCount.UL := v_NasCountInfo.UL;

        } /* else: keep as it is */

        if (ispresent(v_NasCountInfo.DL)) {

          p_NasSecurityByRef.NasCount.DL := v_NasCountInfo.DL;

        } /* else: keep as it is */

        if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

          p_Port.send(cs_NAS_CTRL_NasCountSet_CNF);

        }

      } else if (ischosen(v_ConfigAsp.Request.NasCount.Get)) {

        if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

          p_Port.send(cs_NAS_CTRL_NasCountGet_CNF(p_NasSecurityByRef.NasCount));

        }

      }

    }

  }

};
After change

    altstep a_NasEmu_ConfigurationHandler(NASEMU_CTRL_PORT p_Port,

                                        inout NasSecurity_Type p_NasSecurityByRef)

  { /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: p_Port, p_NasSecurityByRef  sic@ */

    var NAS_CTRL_REQ v_ConfigAsp;

    var NasCountInfo_Type v_NasCountInfo;

    [] p_Port.receive(cr_NAS_CTRL_Security_REQ) -> value v_ConfigAsp {          /* NAS SECURITY */

      if (ischosen(v_ConfigAsp.Request.Security.StartRestart)) {                /* Start NAS Security */

        p_NasSecurityByRef.SecurityStarted := true;

        p_NasSecurityByRef.Integrity := v_ConfigAsp.Request.Security.StartRestart.Integrity;

        p_NasSecurityByRef.Ciphering := v_ConfigAsp.Request.Security.StartRestart.Ciphering;

        if (ispresent(v_ConfigAsp.Request.Security.StartRestart.NasCountReset)) {

          p_NasSecurityByRef.NasCount.UL := f_NasCountInit();

          p_NasSecurityByRef.NasCount.DL := f_NasCountInit();

        }

      } else {                                                                  /* Release: Reset NAS Security */

        p_NasSecurityByRef := f_NasEmu_NasSecurity_Init();

      }

      if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

        p_Port.send(cs_NAS_CTRL_Security_CNF);

      }

    }

    [] p_Port.receive(cr_NAS_CTRL_NasCount_REQ) -> value v_ConfigAsp {            /* NAS COUNT */

      if (ischosen(v_ConfigAsp.Request.NasCount.Set)) {

        v_NasCountInfo := v_ConfigAsp.Request.NasCount.Set;

        if (ispresent(v_NasCountInfo.UL)) {

          p_NasSecurityByRef.NasCount.UL := v_NasCountInfo.UL;

        } /* else: keep as it is */

        if (ispresent(v_NasCountInfo.DL)) {

          p_NasSecurityByRef.NasCount.DL := v_NasCountInfo.DL;

        } /* else: keep as it is */

        if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

          p_Port.send(cs_NAS_CTRL_NasCountSet_CNF);

        }

      } else if (ischosen(v_ConfigAsp.Request.NasCount.Get)) {

        if (v_ConfigAsp.Common.ControlInfo.CnfFlag) {

          p_Port.send(cs_NAS_CTRL_NasCountGet_CNF(p_NasSecurityByRef.NasCount));

        }

      }

    }

         [] p_Port.receive(cr_NAS_CTRL_BearerId_REQ) -> value v_ConfigAsp {          /* NAS BearerID */

      if (ischosen(v_ConfigAsp.Request.NasBearerId.Set)) {

        p_NasSecurityByRef.BearerId := v_ConfigAsp.Request.NasBearerId.Set.BearerId;

      } else if (ischosen(v_ConfigAsp.Request.NasBearerId.Reset)) {

        p_NasSecurityByRef.BearerId := '00000'B;

      }                 

    }
  }

};
4.4 Change 4
	Function name
	Type NasCtrlRequest_Type

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	Extend union to include NASBearerID

	TTCN module
	NG_NasEmu_CtrlAspTypes

	MCC160 Comment
	


Before change

   type union NasCtrlRequest_Type {

    NAS_Security_Type         Security,                         /* StartRestart/Release of NAS security */

    NAS_CountReq_Type         NasCount                          /* to set or enquire NAS COUNT */

  };
After change

     type union NasCtrlRequest_Type {

    NAS_Security_Type         Security,                         /* StartRestart/Release of NAS security */

    NAS_CountReq_Type         NasCount,                          /* to set or enquire NAS COUNT */
    NAS_BearerID_Type         NasBearerId
  };
4.5 change 5
	Function name
	New type NAS_BearerID_Type

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	New types for NAS bearer ID control

	TTCN module
	NG_NasEmu_CtrlAspTypes

	MCC160 Comment
	


New Types

     type record NasBearerID_Type { 

    B5_Type                     BearerId

  };
  type union NAS_BearerID_Type { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS, UTRAN) */

    Null_Type                 Reset,

    NasBearerID_Type         Set

  };
4.6 Change 6
	Function name
	New templates 

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Parameter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	New templates for NAS EMU bearer ID set and reset

	TTCN module
	NG_NasEmu_CtrlAspTypes

	MCC160 Comment
	


New Types

      template (value) NAS_CTRL_REQ cas_NasBearerIdSet_REQ (template (omit) B5_Type  p_BearerId) :=

  { /* @status    APPROVED (LTE_A_IRAT, LTE_IRAT) */

    Common := cs_NasCtrlReqAspCommonPart,   /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: cs_NasCtrlReqAspCommonPart instead of cs_ReqAspCommonPart_CellCfg sic@ */

    Request := {

      NasBearerId := {

        Set := {

          BearerId := p_BearerId

        }

      }

    }

  };

  template (value) NAS_CTRL_REQ cas_NasBearerIdReset_REQ :=

  { /* @status    APPROVED (IMS_IRAT, LTE_A_IRAT, LTE_IRAT) */

    Common := cs_NasCtrlReqAspCommonPart,   /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: cs_NasCtrlReqAspCommonPart instead of cs_ReqAspCommonPart_CellCfg sic@ */

    Request := {

      NasBearerId := {

        Reset := true

      }

    }

4.7 Change 7

	Function name
	Templates cs_NAS_KeySetIdentifier_lv and cr_NAS_KeySetIdentifier

	Reason for change
	

	Summary of change
	Add default value for Type of Security Context

	TTCN module
	

	MCC160 Comment
	


Before change

  template (value) NAS_KeySetIdentifier cs_NAS_KeySetIdentifier_lv(NAS_KsiValue p_NasKeySetId,

                                                                   B1_Type p_Tsc) :=
  { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS) */

    iei := omit,

    tsc := p_Tsc,

    nasKeySetId := p_NasKeySetId

  };

  template (present) NAS_KeySetIdentifier cr_NAS_KeySetIdentifier(template (present) NAS_KsiValue p_KsiValue,

                                                                  template (present) B1_Type p_Tsc) :=
  { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS) */

    iei := omit,

    tsc := p_Tsc,

    nasKeySetId := p_KsiValue

  };
After change

      template (value) NAS_KeySetIdentifier cs_NAS_KeySetIdentifier_lv(NAS_KsiValue p_NasKeySetId,

                                                                   B1_Type p_Tsc := tsc_NasKsi_NativeSecurityContext) :=  
  { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS) */

    iei := omit,

    tsc := p_Tsc,

    nasKeySetId := p_NasKeySetId

  };

  template (present) NAS_KeySetIdentifier cr_NAS_KeySetIdentifier(template (present) NAS_KsiValue p_KsiValue,

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

  { /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS) */

    iei := omit,

    tsc := p_Tsc,

    nasKeySetId := p_KsiValue

  };
4.8 Change 8

	Function name
	f_TC_6_2_3_3_NR5GC_EUTRA()

	Reason for change
	EUTRA cell is set to -75dB during the test case

	Summary of change
	Set max reference power of EUTRA cell to -75

	TTCN module
	Idle_CellReSelection_NR5GC_NR

	MCC160 Comment
	


Before change

function f_TC_6_2_3_3_NR5GC_EUTRA() runs on EUTRA_5GS_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;

    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 36.508-1 clause 4.4.3.1 is used in E-UTRA Cell

    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] := cds_CarrierFreqNR_Res_Pr_Thr( v_CoOrd_SysInfo.NR[0].Arfcn,

                                                            v_MTC_SSB_NR_r15,

                                                            v_SCS,

                                                            v_P_MaxNR,

                                                            3,

                                                            20,

                                                            10

                                                       );

    f_EUTRA_CellInfo_SetSysInfoSIB3_ThreshServingLow(eutra_Cell1, 10); // Table 6.2.3.3.3.3-3: SystemInformationBlockType3 of EUTRA Cell 1

    v_SIB24 := cds_SIB24_TReselectionNR(v_CarrierFreqListNR);

    f_EUTRA_CellInfo_SetSIB24(eutra_Cell1, v_SIB24);                   // Table 6.2.3.3.3.3-4: SystemInformationBlockType24 of EUTRA Cell 1

    //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_3_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"));

  }
After change

      function f_TC_6_2_3_3_NR5GC_EUTRA() runs on EUTRA_5GS_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;

    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 36.508-1 clause 4.4.3.1 is used in E-UTRA Cell

    f_EUTRA_CellInfo_InitMaxReferencePower(eutra_Cell1, -75);
    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] := cds_CarrierFreqNR_Res_Pr_Thr( v_CoOrd_SysInfo.NR[0].Arfcn,

                                                            v_MTC_SSB_NR_r15,

                                                            v_SCS,

                                                            v_P_MaxNR,

                                                            3,

                                                            20,

                                                            10

                                                       );

    f_EUTRA_CellInfo_SetSysInfoSIB3_ThreshServingLow(eutra_Cell1, 10); // Table 6.2.3.3.3.3-3: SystemInformationBlockType3 of EUTRA Cell 1

    v_SIB24 := cds_SIB24_TReselectionNR(v_CarrierFreqListNR);

    f_EUTRA_CellInfo_SetSIB24(eutra_Cell1, v_SIB24);                   // Table 6.2.3.3.3.3-4: SystemInformationBlockType24 of EUTRA Cell 1

    //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_3_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"));

  }
4.9 Change 9
	Function name
	fl_TC_6_2_3_3_NR5GC_EUTRA_TestBody()

	Reason for change
	GUTI and security information should be refreshed from NR PTC before 2nd NR->EUTRA reselection

	Summary of change
	wait for new NR information before the 2nd reselection to EUTRA

	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 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);

    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_SecurityRx, 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

    // @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_SecurityRx, 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 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);

    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_SecurityRx, 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);

    v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR);

    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_SecurityRx, v_MappedGUTI);

  }
4.10 Change 10

	Function name
	function f_TC_6_2_3_3_NR5GC()

	Reason for change
	NR cell power is set to -75dB during the test case

	Summary of change
	Set max reference power to -75

	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)

    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_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_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)

    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, -75, -75);
    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_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();

  }
4.11 Change 11

	Function name
	fl_TC_6_2_3_3_TestBody()

	Reason for change
	For every reselection, NR should send its security information to EUTRA

	Summary of change
	Updated GUTI and security information should be sent to NR PTC before 2nd NR->EUTRA reselection

	TTCN module
	Send new NR information before the 2nd reselection to EUTRA

	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 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

    // @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;

    // @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@

  }
4.12 Change 12

	Function name
	cr_TAU_Request_S1ToN1

	Reason for change
	In TRACKING AREA UPDATE REQUEST following S1->N1 reselecion, Type of Security Context will be “Mappred secutiy context” and Active Flag will be “No bearer establishment requested”

	Summary of change
	Updated expected contents for asmeNasKeySetId and EpsUpdateType



	TTCN module
	EUTRA38_NR5GC_Procedures.ttcn

	MCC160 Comment
	


Before change

template (present) NAS_UL_Message_Type cr_TAU_Request_S1ToN1(template (present)  EPS_UpdateTypeValue p_EpsUpdate_TypeValue,

                                                                NAS_KsiValue p_KsiValue,

                                                                template (present) MobileIdentity p_MobileId) :=

  {

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, tsc_NasKsi_NativeSecurityContext),

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_Active, p_EpsUpdate_TypeValue),
      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := omit,

      gprsCipheringKeySeqNum     := cr_CiphKeySeqNum('8'H, ?) ifpresent,

      oldPtmsiSignature          := omit,

      additionalGuti             := omit,

      nonce                      := omit,

      ueNetworkCapability        := omit,

      lastVisitedRegisteredTai   := omit,

      drxParameter               := omit,

      ueRadioCapNeeded           := omit,

      epsBearerContextStatus     := omit,

      msNetworkCapability        := omit,

      oldLai                     := omit,

      tmsiStatus                 := omit,

      msClassmark2               := omit,

      msClassmark3               := omit,

      supportedCodecList         := omit,

      addUpdateType              := omit,

      voiceDomainPref            := omit,

      oldGUTI_Type               := omit,

      deviceProperties           := omit,

      msNetworkFeatureSupport    := omit,

      tmsiBasedNRIContainer      := omit,

      t3324Value                 := omit,

      t3412ExtdValue             := omit,

      extendedDRXParams          := omit,

      ueAddSecurityCap           := omit,

      ueStatus                   := omit,

      addInfoReq                 := omit

    }

  };
After change

    template (present) NAS_UL_Message_Type cr_TAU_Request_S1ToN1(template (present)  EPS_UpdateTypeValue p_EpsUpdate_TypeValue,

                                                                NAS_KsiValue p_KsiValue,

                                                                template (present) MobileIdentity p_MobileId) :=

  {

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, tsc_NasKsi_MappedSecurityContext),

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_NotActive, p_EpsUpdate_TypeValue), 
      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := omit,

      gprsCipheringKeySeqNum     := cr_CiphKeySeqNum('8'H, ?) ifpresent,

      oldPtmsiSignature          := omit,

      additionalGuti             := omit,

      nonce                      := omit,

      ueNetworkCapability        := omit,

      lastVisitedRegisteredTai   := omit,

      drxParameter               := omit,

      ueRadioCapNeeded           := omit,

      epsBearerContextStatus     := omit,

      msNetworkCapability        := omit,

      oldLai                     := omit,

      tmsiStatus                 := omit,

      msClassmark2               := omit,

      msClassmark3               := omit,

      supportedCodecList         := omit,

      addUpdateType              := omit,

      voiceDomainPref            := omit,

      oldGUTI_Type               := omit,

      deviceProperties           := omit,

      msNetworkFeatureSupport    := omit,

      tmsiBasedNRIContainer      := omit,

      t3324Value                 := omit,

      t3412ExtdValue             := omit,

      extendedDRXParams          := omit,

      ueAddSecurityCap           := omit,

      ueStatus                   := omit,

      addInfoReq                 := omit

    }

  };
4.13 Change 13
	Function name
	fl_DecodeNasPdu

	Reason for change
	Current implementation is not returning the decoded NAS message to the calling function

	Summary of change
	Return NAS message after decode

	TTCN module
	EUTRA38_NR5GC_Procedures.ttcn

	MCC160 Comment
	


Before change

    function fl_DecodeNasPdu(octetstring p_NAS_DedicatedInformation) runs on EUTRA_PTC return template (value) NasEmu_DecodingInfo_Type

  {

    var template (value) NasEmu_DecodingInfo_Type v_DecodingInfo := cs_DecodingInfo_Init; // NasIndication := omit, IntegrityError := false

    var NasEmu_DecodedNasPduUL_Type v_DecodedNasPduUL;

    var octetstring v_IntegrityProtectedOctets;

    var SECURITY_PROTECTED_NAS_MESSAGE v_SecurityProtectedNasMsg;

    var MessageAuthenticationCode v_ContainedMac;

    var MessageAuthenticationCode v_CalculatedMac;

    var NasEmu_SN_Type v_SequenceNumber;

    var NAS_Message v_EncodedNasPdu;

    var NasCountInfo_Type v_NasCountInfo := f_EUTRA_NB_SS_NAS_CountGet(NASCTRL);

    var NasCount_Type v_CountUL := v_NasCountInfo.UL;

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    // Decode NAS message: message is either SECURITY_PROTECTED_NAS_MESSAGE or non-protected NAS message

    v_DecodedNasPduUL := f_NasEmu_DecodeMsg(p_NAS_DedicatedInformation);

    if (ischosen(v_DecodedNasPduUL.Invalid)) {

      return v_DecodingInfo;            // v_DecodingInfo is {omit, false}

    }

    if (not ischosen(v_DecodedNasPduUL.Msg.sECURITY_PROTECTED_NAS_MESSAGE)) {     // SECURITY_PROTECTED_NAS_MESSAGE

      return v_DecodingInfo;            // v_DecodingInfo is {omit, false}

    }

    v_SecurityProtectedNasMsg := v_DecodedNasPduUL.Msg.sECURITY_PROTECTED_NAS_MESSAGE;

    v_ContainedMac        := v_SecurityProtectedNasMsg.messageAuthenticationCode;

    v_SequenceNumber.Long := oct2int(v_SecurityProtectedNasMsg.sequenceNumber);

    v_EncodedNasPdu       := v_SecurityProtectedNasMsg.nasMessage;

    v_CountUL             := f_NasSecurity_EstimateCOUNT(v_CountUL, v_SequenceNumber);

    // CHECK INTEGRITY

    v_IntegrityProtectedOctets := v_SecurityProtectedNasMsg.sequenceNumber & v_EncodedNasPdu;

    v_CalculatedMac := fx_NasIntegrityAlgorithm(v_IntegrityProtectedOctets,

                                              v_SecurityParams.NAS_Integrity.Algorithm,

                                              v_SecurityParams.NAS_Integrity.K_NAS,

                                              v_CountUL,

                                              '00000'B,

                                              tsc_DirectionUL);

    if (v_ContainedMac != v_CalculatedMac) {

    // don't bother writing back value of UL NAS COUNT as will be reset later

    v_DecodingInfo.IntegrityError := true;

    }

    // Decode NAS message

    v_DecodedNasPduUL := f_NasEmu_DecodeMsg(v_EncodedNasPdu);

    if (ischosen(v_DecodedNasPduUL.Invalid)) {

      // Do nothing: v_DecodingInfo.NasIndication remains omit

    }

    return v_DecodingInfo;

  }
After change

function fl_DecodeNasPdu(octetstring p_NAS_DedicatedInformation) runs on EUTRA_PTC return template (value) NasEmu_DecodingInfo_Type

  {

    var template (value) NasEmu_DecodingInfo_Type v_DecodingInfo := cs_DecodingInfo_Init; // NasIndication := omit, IntegrityError := false

    var NasEmu_DecodedNasPduUL_Type v_DecodedNasPduUL;

    var octetstring v_IntegrityProtectedOctets;

    var SECURITY_PROTECTED_NAS_MESSAGE v_SecurityProtectedNasMsg;

    var MessageAuthenticationCode v_ContainedMac;

    var MessageAuthenticationCode v_CalculatedMac;

    var NasEmu_SN_Type v_SequenceNumber;

    var NAS_Message v_EncodedNasPdu;

    var NasCountInfo_Type v_NasCountInfo := f_EUTRA_NB_SS_NAS_CountGet(NASCTRL);

    var NasCount_Type v_CountUL := v_NasCountInfo.UL;

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    // Decode NAS message: message is either SECURITY_PROTECTED_NAS_MESSAGE or non-protected NAS message

    v_DecodedNasPduUL := f_NasEmu_DecodeMsg(p_NAS_DedicatedInformation);

    if (ischosen(v_DecodedNasPduUL.Invalid)) {

      return v_DecodingInfo;            // v_DecodingInfo is {omit, false}

    }

    if (not ischosen(v_DecodedNasPduUL.Msg.sECURITY_PROTECTED_NAS_MESSAGE)) {     // SECURITY_PROTECTED_NAS_MESSAGE

      return v_DecodingInfo;            // v_DecodingInfo is {omit, false}

    }

    v_SecurityProtectedNasMsg := v_DecodedNasPduUL.Msg.sECURITY_PROTECTED_NAS_MESSAGE;

    v_ContainedMac        := v_SecurityProtectedNasMsg.messageAuthenticationCode;

    v_SequenceNumber.Long := oct2int(v_SecurityProtectedNasMsg.sequenceNumber);

    v_EncodedNasPdu       := v_SecurityProtectedNasMsg.nasMessage;

    v_CountUL             := f_NasSecurity_EstimateCOUNT(v_CountUL, v_SequenceNumber);

    // CHECK INTEGRITY

    v_IntegrityProtectedOctets := v_SecurityProtectedNasMsg.sequenceNumber & v_EncodedNasPdu;

    v_CalculatedMac := fx_NasIntegrityAlgorithm(v_IntegrityProtectedOctets,

                                              v_SecurityParams.NAS_Integrity.Algorithm,

                                              v_SecurityParams.NAS_Integrity.K_NAS,

                                              v_CountUL,

                                              '00000'B,

                                              tsc_DirectionUL);

    if (v_ContainedMac != v_CalculatedMac) {

    // don't bother writing back value of UL NAS COUNT as will be reset later

    v_DecodingInfo.IntegrityError := true;

    }

    // Decode NAS message

    v_DecodedNasPduUL := f_NasEmu_DecodeMsg(v_EncodedNasPdu);

    if (ischosen(v_DecodedNasPduUL.Invalid)) {

      // Do nothing: v_DecodingInfo.NasIndication remains omit

    }
    else

    {

      v_DecodingInfo.NasIndication.Pdu.Msg := v_DecodedNasPduUL.Msg;

    }
    return v_DecodingInfo;

  }
4.14 Change 14
	Function name
	f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq

	Reason for change
	Updated KSI after reselection is required to be stored

	Summary of change
	Store updated KSI

	TTCN module
	EUTRA38_NR5GC_Procedures.ttcn

	MCC160 Comment
	


Before change 

    function f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(EUTRA_CellId_Type p_CellId,

                                                         RRC_TransactionIdentifier p_RRC_TI,

                                                         NAS_MSG_Indication_Type p_NasInd,

                                                         N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                                         RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                                         template (omit) PLMN_List p_EPLMNlist := omit) runs on EUTRA_PTC return NasCount_Type

  {

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    var GutiParameters_Type v_GutiParams:= f_EUTRA_CellInfo_GetGuti(p_CellId);

    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId (v_GutiParams.PLMN_Identity);

    if (p_CxtType == NEW_CXT) {

      //4a1 4a2: Authentication Procedure

      /* Authentication Procedure according to 24.301 cl. 5.4.2 */

      v_SecurityParams := f_EUTRA_NAS_Authentication(p_CellId,

                                                     tsc_SRB1,

                                                     v_SecurityParams,

                                                     tsc_SHT_NoSecurityProtection,

                                                     (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected),

                                                     v_PLMN);

      f_EUTRA_Security_Set(v_SecurityParams);

    }

    if (p_CxtType == NEW_CXT or p_CxtType == EXISTING_CXT) {

      // 4a3 4a4/4b1 4b2

      f_EUTRA_NAS_ActivateSecurity(p_CellId, v_SecurityParams);

    }

    /* Step 4 - 5: send TAU ACCEPT and receive TAU COMPLETE */

    f_EUTRA_TrackingAreaUpdate_Accept_Complete(p_CellId,

                                               v_GutiParams,

                                               tsc_EpsUpdate_TaUpdate,

                                               p_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus,

                                               p_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType,

                                               NORMAL,

                                               p_EPLMNlist,

                                               cs_EPS_NwkFtSup_NR);

      /* Step 8: Release RRC connection */

      if (p_ReleaseRequired == rrcConnectionRelease) {

        f_EUTRA_RRC_ConnectionRelease(p_CellId, p_RRC_TI);

      }

    return p_NasInd.SecurityProtection.NasCount;

  }
After change

    function f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(EUTRA_CellId_Type p_CellId,

                                                         RRC_TransactionIdentifier p_RRC_TI,

                                                         NAS_MSG_Indication_Type p_NasInd,

                                                         N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                                         RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                                         template (omit) PLMN_List p_EPLMNlist := omit) runs on EUTRA_PTC return NasCount_Type

  {

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_Security_Get();

    var GutiParameters_Type v_GutiParams:= f_EUTRA_CellInfo_GetGuti(p_CellId);

    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId (v_GutiParams.PLMN_Identity);

    if (p_CxtType == NEW_CXT) {

      //4a1 4a2: Authentication Procedure

      /* Authentication Procedure according to 24.301 cl. 5.4.2 */

      v_SecurityParams := f_EUTRA_NAS_Authentication(p_CellId,

                                                     tsc_SRB1,

                                                     v_SecurityParams,

                                                     tsc_SHT_NoSecurityProtection,

                                                     (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected),

                                                     v_PLMN);

      f_EUTRA_Security_Set(v_SecurityParams);

    }

    if (p_CxtType == NEW_CXT or p_CxtType == EXISTING_CXT) {

      // 4a3 4a4/4b1 4b2

      f_EUTRA_NAS_ActivateSecurity(p_CellId, v_SecurityParams);

    }


  if (p_CxtType == MAPPED_CXT){


     v_SecurityParams.KSIasme := p_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.asmeNasKeySetId.nasKeySetId;


     f_EUTRA_Security_Set(v_SecurityParams);


   }
    /* Step 4 - 5: send TAU ACCEPT and receive TAU COMPLETE */

    f_EUTRA_TrackingAreaUpdate_Accept_Complete(p_CellId,

                                               v_GutiParams,

                                               tsc_EpsUpdate_TaUpdate, 

                                               p_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus,

                                               p_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType,

                                               NORMAL,

                                               p_EPLMNlist,

                                               cs_EPS_NwkFtSup_NR);

      /* Step 8: Release RRC connection */

      if (p_ReleaseRequired == rrcConnectionRelease) {

        f_EUTRA_RRC_ConnectionRelease(p_CellId, p_RRC_TI);

      }

    return p_NasInd.SecurityProtection.NasCount;

  }
4.15 Change 15
	Function name
	f_EUTRA38_TrackingAreaUpdateFromN1

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	1. Set NR security paramters before receiving TAU REQUEST

2. Reset BearerID
3. New supporting functions


	TTCN module
	f_EUTRA38_TrackingAreaUpdateFromN1

	MCC160 Comment
	


Before change

  function f_EUTRA38_TrackingAreaUpdateFromN1(EUTRA_CellId_Type p_CellId,

                                              RRC_TransactionIdentifier p_RRC_TI,

                                              EUTRA_NR_CoOrd_Security_Type p_NR_Auth_Params,

                                              template (present) MobileIdentity p_MobileId,

                                              template TrackingAreaId p_TAI:= cr_TAI_Any ifpresent,

                                              N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                              RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                              template (omit) PLMN_List p_EPLMNlist := omit) runs on EUTRA_PTC return NasCount_Type

{

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);

    var NAS_MSG_Indication_Type v_NasInd;

    var EUTRA_SecurityParams_Type v_SecurityParams;

    /* 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,

                                               mo_Signalling,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_Request_N1ToS1(tsc_EpsUpdate_TaUpdate,

                                                                                        p_NR_Auth_Params.KSI,

                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                        v_AdditionalUpdateType,

                                                                                        p_MobileId,

                                                                                        p_TAI)));

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

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

    f_EUTRA_Security_Set(v_SecurityParams);

    return f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(p_CellId,

                                                          p_RRC_TI,

                                                          v_NasInd,

                                                          p_CxtType,

                                                          p_ReleaseRequired,

                                                          p_EPLMNlist);

  }
After change

   function f_EUTRA38_TrackingAreaUpdateFromN1(EUTRA_CellId_Type p_CellId,

                                              RRC_TransactionIdentifier p_RRC_TI,

                                              EUTRA_NR_CoOrd_Security_Type p_NR_Auth_Params,

                                              template (present) MobileIdentity p_MobileId,

                                              template TrackingAreaId p_TAI:= cr_TAI_Any ifpresent,

                                              N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                              RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                              template (omit) PLMN_List p_EPLMNlist := omit) runs on EUTRA_PTC return NasCount_Type

{

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);

    var NAS_MSG_Indication_Type v_NasInd;

    var EUTRA_SecurityParams_Type v_SecurityParams;

    var B5_Type v_BearerId;

    v_SecurityParams:= f_EUTRA_Security_Get();

    v_SecurityParams.NAS_Integrity.K_NAS := p_NR_Auth_Params.NASKey_int;    

    v_BearerId := p_NR_Auth_Params.BearerId;

    f_EUTRA_NB_SS_NAS_ConfigureSecurity(NASCTRL, v_SecurityParams.NAS_Integrity, v_SecurityParams.NAS_Ciphering); // @sic R5s120686 sic@

    f_EUTRA_NB_SS_NAS_CountSet(NASCTRL, p_NR_Auth_Params.NASCount, omit);

    f_EUTRA_NB_SS_NAS_BearerIdSet(NASCTRL, v_BearerId);
    /* 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,

                                               mo_Signalling,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_Request_N1ToS1(tsc_EpsUpdate_TaUpdate,

                                                                                        p_NR_Auth_Params.KSI,

                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                        v_AdditionalUpdateType,

                                                                                        p_MobileId,

                                                                                        p_TAI)));

    f_EUTRA_NB_SS_NAS_BearerIdReset(NASCTRL);  

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

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

    f_EUTRA_Security_Set(v_SecurityParams);

    return f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(p_CellId,

                                                          p_RRC_TI,

                                                          v_NasInd,

                                                          p_CxtType,

                                                          p_ReleaseRequired,

                                                          p_EPLMNlist);

  };
//New supporting functions

function f_EUTRA_NB_SS_NAS_BearerIdSet(EUTRA_NB_NASCTRL_PORT p_Port,

                                      template (omit) B5_Type  p_BearerId

                                      )

  { /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: p_Port sic@ */

    p_Port.send(cas_NasBearerIdSet_REQ(p_BearerId));

  //  p_Port.receive(car_NasBearerIdSet_CNF);

  }

    function f_EUTRA_NB_SS_NAS_BearerIdReset(EUTRA_NB_NASCTRL_PORT p_Port)

  { /* @sic R5s160711 BASELINE MOVING 2016 - NBIOT: p_Port sic@ */

    p_Port.send(cas_NasBearerIdReset_REQ());

  //  p_Port.receive(car_NasBearerIdSet_CNF);

  }
4.16 change 16
	Function name
	f_EUTRA38_MappedContextFromN1_InitNAS

	Reason for change
	KeNB needs to be refreshed before deriving RRC encryption and integrity keys according 33.501

	Summary of change
	Refresh KeNB  using new function (see change 12)
Note : This is an extension of change 10 of R5s191111 for idle mode mobility

	TTCN module
	

	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 NasCount_Type v_NasCountUL;

    var NextHopChainingCount v_NCC :=  2;

    var CellCarrierFreqEUTRA_Type v_EARFCN := f_EUTRA_CellInfo_GetEARFCN(p_CellId);

    var PhysCellId  v_TargetPhysicalCellIdentity := f_EUTRA_CellInfo_GetPhyCellId(p_CellId);

    v_SecurityParams.KASME := f_NG_Authentication_A14(p_Handover,

                                                      p_NR_Auth_Params.NASCount,

                                                      p_NR_Auth_Params.Key,

                                                      v_SecurityParams.KDF);

    // Derives KNASenc key

    v_SecurityParams.NAS_Ciphering.K_NAS := f_EUTRA_NB_Authentication_S15 (tsc_NAS_Enc_Alg,v_SecurityParams.NAS_Ciphering.Algorithm,

                                                                           v_SecurityParams.KASME,

                                                                           v_SecurityParams.KDF);

    // Derives KNASint key

    v_SecurityParams.NAS_Integrity.K_NAS := f_EUTRA_NB_Authentication_S15 (tsc_NAS_Int_Alg,v_SecurityParams.NAS_Integrity.Algorithm,

                                                                           v_SecurityParams.KASME,

                                                                           v_SecurityParams.KDF);

    v_SecurityParams.KSIsgsn := v_SecurityParams.AuthParams.KeySeq ;

    // Derives KNASint key

    //As per 33.401 clause 9.2.2.2

    v_NasCountUL := 'FFFFFFFF'O;

    v_SecurityParams.KENB := f_EUTRA_NB_Authentication_S11 (v_SecurityParams.KDF, v_SecurityParams.KASME, v_NasCountUL); // @sic R5s160711 sic@

    //Derive KenB

     v_SecurityParams := f_EUTRA_InitAS_KeyChaining_KeyRefresh_Handover_5GC2EPC(v_TargetPhysicalCellIdentity, 

                                                                               v_EARFCN.dl_CarrierFreq, 

                                                                               v_SecurityParams, 

                                                                               v_NCC); /* Calculate Kenb and KRRCenc, KRRCint, KUPenc */

    // Now update the SS

    f_EUTRA_NB_SS_NAS_ConfigureSecurity(NASCTRL, v_SecurityParams.NAS_Integrity, v_SecurityParams.NAS_Ciphering); // @sic R5s120686 sic@

    f_EUTRA_NB_SS_NAS_CountSet(NASCTRL, '00000000'O, omit);

    f_EUTRA_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                             v_SecurityParams.AS_Integrity,

                                             v_SecurityParams.AS_Ciphering,

                                             cs_TimingInfo_Now);

    return v_SecurityParams;

  }
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 NasCount_Type v_NasCountUL;

    var NextHopChainingCount v_NCC :=  2;

    var CellCarrierFreqEUTRA_Type v_EARFCN := f_EUTRA_CellInfo_GetEARFCN(p_CellId);

    var PhysCellId  v_TargetPhysicalCellIdentity := f_EUTRA_CellInfo_GetPhyCellId(p_CellId);

        if (not p_Handover) {


    p_NR_Auth_Params.NASCount := f_NasSecurity_IncrementCOUNT(p_NR_Auth_Params.NASCount);


    p_NR_Auth_Params.NASCount := f_NasSecurity_IncrementCOUNT(p_NR_Auth_Params.NASCount);

    }
    v_SecurityParams.KASME := f_NG_Authentication_A14(p_Handover,

                                                      p_NR_Auth_Params.NASCount,

                                                      p_NR_Auth_Params.Key,

                                                      v_SecurityParams.KDF);

    // Derives KNASenc key

    v_SecurityParams.NAS_Ciphering.K_NAS := f_EUTRA_NB_Authentication_S15 (tsc_NAS_Enc_Alg,v_SecurityParams.NAS_Ciphering.Algorithm,

                                                                           v_SecurityParams.KASME,

                                                                           v_SecurityParams.KDF);

    // Derives KNASint key

    v_SecurityParams.NAS_Integrity.K_NAS := f_EUTRA_NB_Authentication_S15 (tsc_NAS_Int_Alg,v_SecurityParams.NAS_Integrity.Algorithm,

                                                                           v_SecurityParams.KASME,

                                                                           v_SecurityParams.KDF);

    v_SecurityParams.KSIsgsn := v_SecurityParams.AuthParams.KeySeq ;

    // Derives KNASint key

    //As per 33.401 clause 9.2.2.2

    v_NasCountUL := 'FFFFFFFF'O;

    v_SecurityParams.KENB := f_EUTRA_NB_Authentication_S11 (v_SecurityParams.KDF, v_SecurityParams.KASME, v_NasCountUL); // @sic R5s160711 sic@

    if(p_handover) { 

        v_SecurityParams := f_EUTRA_InitAS_KeyChaining_KeyRefresh_Handover_5GC2EPC(v_TargetPhysicalCellIdentity, 

                                                                               v_EARFCN.dl_CarrierFreq, 

                                                                               v_SecurityParams, 

                                                                               v_NCC); /* Calculate Kenb and KRRCenc, KRRCint, KUPenc */


  } else {

    //Derive KenB
    v_SecurityParams.AS_Ciphering.KRRCenc := f_EUTRA_NB_Authentication_S15 (tsc_RRC_Enc_Alg,

                                                                       f_EUTRA_NB_ConvertCiphAlg2Bitstring(v_SecurityParams.AS_Ciphering.Algorithm),

                                                                       v_SecurityParams.KENB,

                                                                       v_SecurityParams.KDF);

    // Derives KRRCenc key

    v_SecurityParams.AS_Integrity.KRRCint := f_EUTRA_NB_Authentication_S15 (tsc_RRC_Int_Alg,

                                                                       fl_AS_IntegrityInfo_GetIntAlg(v_SecurityParams.AS_Integrity),  // @sic R5-126020 sic@

                                                                       v_SecurityParams.KENB,

                                                                       v_SecurityParams.KDF);

    // Derives KRRCenc key

    v_SecurityParams.AS_Ciphering.KUPenc := f_EUTRA_NB_Authentication_S15 (tsc_UP_Enc_Alg,

                                                                      f_EUTRA_NB_ConvertCiphAlg2Bitstring(v_SecurityParams.AS_Ciphering.Algorithm),

                                                                      v_SecurityParams.KENB,

                                                                      v_SecurityParams.KDF);
    }
    // Now update the SS

    f_EUTRA_NB_SS_NAS_ConfigureSecurity(NASCTRL, v_SecurityParams.NAS_Integrity, v_SecurityParams.NAS_Ciphering); // @sic R5s120686 sic@

    f_EUTRA_NB_SS_NAS_CountSet(NASCTRL, '00000000'O, omit);

    if (p_Handover) {
      f_EUTRA_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                             v_SecurityParams.AS_Integrity,

                                             v_SecurityParams.AS_Ciphering,

                                             cs_TimingInfo_Now);

    }
    return v_SecurityParams;

  }
4.17 Change 17
	Function name
	f_NR5GC_Send_IRATParametersToEUTRA

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	Indicate handover when sending authentication paramters to EUTRA

	TTCN module
	NR5GC_IRAT_CommonFunctions

	MCC160 Comment
	


Before change

  function f_NR5GC_Send_IRATParametersToEUTRA (NR_CellId_Type p_CellId) runs on NR5GC_PTC return NasCountInfo_Type

  {

    f_NR5GC_Send_GutiParametersToEUTRA (p_CellId);

    return f_NR5GC_Send_AuthParametersToEUTRA ();

   }

After change

    function f_NR5GC_Send_IRATParametersToEUTRA (NR_CellId_Type p_CellId, boolean p_handover := false) 
                                                runs on NR5GC_PTC return NasCountInfo_Type

  {

    f_NR5GC_Send_GutiParametersToEUTRA (p_CellId);

    return f_NR5GC_Send_AuthParametersToEUTRA (p_handover);

  };

4.18 Change 18
	Function name
	f_NR5GC_Send_AuthParametersToEUTRA

	Reason for change
	Following NR->LTE idle mode mobility, the initial TRACKING AREA UPDATE is protected by 5G NAS integrity key. Paramter required for integrity checking (integrity key and bearer ID) need to be transferred to EUTRA PTC prior to mobility.

	Summary of change
	Indicate handover when sending authentication paramters to EUTRA

	TTCN module
	NR5GC_IRAT_CommonFunctions

	MCC160 Comment
	


Before change

   function f_NR5GC_Send_AuthParametersToEUTRA () runs on NR5GC_PTC return NasCountInfo_Type

  {

    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();

    var NasCountInfo_Type v_NASCountInfo := f_SS_NG_NAS_CountGet(NASCTRL);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Security(omit, omit,

                                                       v_NAS_SecurityParams.KAMF,

                                                       v_NAS_SecurityParams.KSIamf,

                                                       v_NASCountInfo.UL,

                                                       omit, omit));

    return v_NASCountInfo;

  }
After change

   function f_NR5GC_Send_AuthParametersToEUTRA (boolean p_handover := false)

                                               runs on NR5GC_PTC return NasCountInfo_Type

  {

    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();

    var NasCountInfo_Type v_NASCountInfo := f_SS_NG_NAS_CountGet(NASCTRL);

    if (p_handover) {

      v_NASCountInfo.DL := f_NasSecurity_IncrementCOUNT(v_NASCountInfo.DL);

      f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Security(omit, omit,

                                                       v_NAS_SecurityParams.KAMF,

                                                       v_NAS_SecurityParams.KSIamf,

                                                       v_NASCountInfo.DL,

                                                       omit, omit));

     }else {  

     f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Security(omit, omit,

                                                       v_NAS_SecurityParams.KAMF,

                                                       v_NAS_SecurityParams.KSIamf,

                                                       v_NASCountInfo.UL,

                                                       omit, omit,

                                                       v_NAS_SecurityParams.NAS_Integrity.K_NAS,

                                                       '00001'B));
     }

    return v_NASCountInfo;

  };

4.19 change 19
	Function name
	f_NR5GC_IRAT_MobilityRegistration

	Reason for change
	1. REGISTRATION REQUEST will use native security context
2. Additional steps required according to afreed prose CR R5-197909

	Summary of change
	1. change expected tsc type

2. add steps based on CR R5-197909

	TTCN module
	

	MCC160 Comment
	


Before change

  function f_NR5GC_IRAT_MobilityRegistration (NR_CellId_Type p_CellId,

                                              EUTRA_NR_CoOrd_Security_Type p_EUTRA_Auth_Params,

                                              template (present) NG_MobileIdentity p_MappedGUTI,

                                              template (present) NAS_KeySetIdentifier p_NonCurrentKSI,

                                              template (present) NG_MobileIdentity p_GUTIFromPreamble,

                                              template NG_TrackingAreaId p_TAI := *,

                                              template (omit) NG_MobileIdentity p_GUTIToSend := omit,

                                              template (omit) NG_TrackingAreaIdList p_TAIList := omit,

                                              RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease)  runs on NR5GC_PTC

  {

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    // Steps 1 - 3

    // RRC Connection Setup

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_CellId, tsc_NR_RRC_TI_Def, ?);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,

                                           v_ReceivedMsg.Pdu,

                                           Mobility,

                                           p_MappedGUTI,

                                           p_EUTRA_Auth_Params.KSI,

                                           '1'B,
                                           p_NonCurrentKSI,

                                           cr_NG_GMM_Cap(?, ?, '1'B),

                                           -,-,

                                           p_TAI,

                                           cdr_NR5GC_UENetworkCap('17'O),

                                           -,

                                           cr_PDU_SessionStatusAny,

                                           -,

                                           cr_UEStatus_S1,

                                           p_GUTIFromPreamble,

                                           -, -, -,

                                           ?)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");

    }

    // Send TAU Req for checking in EUTRA

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(v_ReceivedMsg.Pdu.Msg.registration_Request.epsMessage.epsMsg, "TAUReq"));

    // Current prose doesn't mention using other security contexts, or doing authentication/SMC FFS

    v_SecurityParams := f_NR5GC_MappedContextFromS1_InitNAS (p_CellId, p_EUTRA_Auth_Params, false);

f_NR5GC_Security_Set (v_SecurityParams);
    f_NR5GC_MobilityRegistration_Steps4_6(p_CellId,v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection);

  }
After change

    function f_NR5GC_IRAT_MobilityRegistration (NR_CellId_Type p_CellId,

                                              EUTRA_NR_CoOrd_Security_Type p_EUTRA_Auth_Params,

                                              template (present) NG_MobileIdentity p_MappedGUTI,

                                              template (present) NAS_KeySetIdentifier p_NonCurrentKSI,

                                              template (present) NG_MobileIdentity p_GUTIFromPreamble,

                                              template NG_TrackingAreaId p_TAI := *,

                                              template (omit) NG_MobileIdentity p_GUTIToSend := omit,

                                              template (omit) NG_TrackingAreaIdList p_TAIList := omit,

                                              RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease)  runs on NR5GC_PTC

  {

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    // Steps 1 - 3

    // RRC Connection Setup

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_CellId, tsc_NR_RRC_TI_Def, ?);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,

                                           v_ReceivedMsg.Pdu,

                                           Mobility,

                                           p_MappedGUTI,

                                           p_EUTRA_Auth_Params.KSI,

                                           tsc_NasKsi_NativeSecurityContext, 
                                           p_NonCurrentKSI,

                                           cr_NG_GMM_Cap(?, ?, '1'B),

                                           -,-,

                                           p_TAI,

                                           cdr_NR5GC_UENetworkCap('17'O),

                                           -,

                                           cr_PDU_SessionStatusAny,

                                           -,

                                           cr_UEStatus_S1,

                                           p_GUTIFromPreamble,

                                           -, -, -,

                                           ?)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");

    }

    // Send TAU Req for checking in EUTRA

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(v_ReceivedMsg.Pdu.Msg.registration_Request.epsMessage.epsMsg, "TAUReq"));

    // Current prose doesn't mention using other security contexts, or doing authentication/SMC FFS
    //REMOVED v_SecurityParams := f_NR5GC_MappedContextFromS1_InitNAS (p_CellId, p_EUTRA_Auth_Params, false);

    //REMOVED f_NR5GC_Security_Set (v_SecurityParams);

    f_NR5GC_RRC_Idle_Steps5_13 (v_GMM_MobilityInfo, p_CellId, v_ReceivedMsg, v_PLMN, TESTMode_OFF, Initial_Secure);
    f_NR5GC_MobilityRegistration_Steps4_6(p_CellId,v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection);

  }

5. Execution Log Files

5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on NR5GC band n41.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.

References

	[1]
	R5s191182:   Supporting information for addition of NR5GC inter-RAT test case 6.2.3.3 in FR1 path
                          This archive comprises:

                        -  html and text format execution log files for Keysight test platform



