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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.2.3.9 which is part of the ATS iwd-TTCN3-B2019-06_D19wk50 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:
Wang Fu

wangfu@datangmobile.cn
1.1 Verification Test Summary

Test Case: 
6.2.3.9
ATS Version:
iwd-TTCN3-B2019-06_D19wk50
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required
Change 2.1

	Function name
	f_TC_6_2_3_9_NR5GC

	Reason for change
	1. An editorial mistake in preamble procedure, UE will camp on NR cell 2 not NR cell 1.
2. For T2 and T4, the assigned power level -112dbm of NR cells, which is less than the IE q-RxLevMin -110 dbm, is not satisfied with the cell selection criterion. The assigned power level of NR cells shall be changed to satisfy with the cell selection criterion. Meanwhile,the value threshServingLowP of NR cell 2 will be changed to ensure low-priority reselection criterion.

	Summary of change
	1. The first parameter of f_NR5GC_IRAT_PreambleEUTRA_NR should be set to cell 2.
2. Use f_NR_CellInfo_SetSIB2_ThreshServingLowP to set threshServingLowP of cell2 to 5.

	TTCN module
	NR5GC_IRAT_Testsuite.ttcn

	MCC160 Comment
	1. Accepted.

2. Accepted subject to proseCR approval at RAN5#87


Before change

      function f_TC_6_2_3_9_NR5GC() runs on NR5GC_PTC

  { // Speed Dependent Cell Reselection (NR RRC_IDLE to E-UTRA RRC_IDLE)

    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, -84, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell2, -84, -82);

    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 6.2.3.9.3.3-1: SIB2 for NR Cell 1 and NR Cell 2

    f_NR_CellInfo_SetSIB2_T_ReselectionNR(nr_Cell1, 7);

    f_NR_CellInfo_SetSIB2_T_ReselectionNR(nr_Cell2, 7);

    f_NR_CellInfo_SetSIB2_SpeedStateReselectionPars(nr_Cell1, cs_SpeedStateReselectionPars_Common);

    f_NR_CellInfo_SetSIB2_SpeedStateReselectionPars(nr_Cell2, cs_SpeedStateReselectionPars_Common);

    // Table 6.2.3.9.3.3-3: SIB5 for NR Cell 2

    f_NR5GC_CellInfo_SetSIB5_carrierFreq(nr_Cell2, 0, v_CoOrd_SysInfo.Eutra[0].Arfcn);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell2, 7);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRASF(nr_Cell2, cs_T_ReselectionEUTRA_SF);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    f_NR5GC_IRAT_PreambleEUTRA_NR (nr_Cell1, STATE_IDLE_1A);

    f_NR_TestBody_Set(true);

    fl_TC_6_2_3_9_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_9_NR5GC() runs on NR5GC_PTC

  { // Speed Dependent Cell Reselection (NR RRC_IDLE to E-UTRA RRC_IDLE)

    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, -84, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell2, -84, -82);

    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 6.2.3.9.3.3-1: SIB2 for NR Cell 1 and NR Cell 2

    f_NR_CellInfo_SetSIB2_T_ReselectionNR(nr_Cell1, 7);

    f_NR_CellInfo_SetSIB2_T_ReselectionNR(nr_Cell2, 7);

    f_NR_CellInfo_SetSIB2_SpeedStateReselectionPars(nr_Cell1, cs_SpeedStateReselectionPars_Common);

    f_NR_CellInfo_SetSIB2_SpeedStateReselectionPars(nr_Cell2, cs_SpeedStateReselectionPars_Common);

f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell2, 5);
    // Table 6.2.3.9.3.3-3: SIB5 for NR Cell 2

    f_NR5GC_CellInfo_SetSIB5_carrierFreq(nr_Cell2, 0, v_CoOrd_SysInfo.Eutra[0].Arfcn);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRA(nr_Cell2, 7);

    f_NR5GC_CellInfo_SetSIB5_tReselectionEUTRASF(nr_Cell2, cs_T_ReselectionEUTRA_SF);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    f_NR5GC_IRAT_PreambleEUTRA_NR (nr_Cell2, STATE_IDLE_1A);

    f_NR_TestBody_Set(true);

    fl_TC_6_2_3_9_TestBody();

    f_NR_TestBody_Set(false);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }
Change 2.2

	Function name
	fl_TC_6_2_3_9_TestBody

	Reason for change
	1. Since T0 is not actually needed,step1and step should be removed.
2. For T2 and T4, the assigned power level -112dbm of NR cells, which is less than the IE q-RxLevMin -110 dbm, is not satisfied with the cell selection criterion. The assigned power level of NR cells shall be changed to satisfy with the cell selection criterion.
3. According to R5-200175,the wait time should set to 41s(FR1) and 137s(FR2) in step 6,and it need to add the TAU  process.
4. According to R5-200175,It should wati 6s after step 7.
5. In order to ensure that the correct Auth parameters can be obtained on the eutra side in step 17,it should send Auth parameters form NR side after step 14.

	Summary of change
	1. Remove step 1 and step 2.
2. Modify the power level to -106 in step 3 and step 15.

3.  Check the RRCSetupRequest message in 41s(FR1) or 137s(FR2),and use f_NR5GC_IRAT_S1ToN1_IdleMode_WithoutRRCReq to complete TAU process
4. Add a 6s delay after step 7.
5. Add the f_NR5GC_Send_IRATParametersToEUTRA function after step 14.

	TTCN module
	Idle_CellReSelection_NR5GC_NR.ttcn

	MCC160 Comment
	1. Accepted. Already implemented on 20wk11 as per R5-200175
2. Accepted subject to proseCR approval at RAN5#87 

3. Accepted. Used an updated version of f_NR5GC_IRAT_S1ToN1_IdleMode_WithoutRRCReq acc. to 20wk11. See MCC160 implementation below
4. Accepted. Already implemented on 20wk11 as per R5-200175
5. Accepted


Before change

  function fl_TC_6_2_3_9_TestBody() runs on NR5GC_PTC

  {

    var boolean v_IsFR1;

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);

    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    //@siclog "Step 1" siclog@

    // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -98, -98); // FR2 FFS

    f_NR_SetCellPower (nr_Cell2, -84, -84);

    //@siclog "Step 2" siclog@

    //Wait for 40s for FR1 or 136s for FR2 for the UE to perform cell reselection procedure. (Note 1, Note 4)

    if (v_IsFR1) {

      f_Delay(40.0);

    }

    else {

      f_Delay(136.0);

    }

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send trigger for Step3

    //@siclog "Step 2" siclog@
    //The SS changes the power level setting according to the row "T2" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -110, -110);

    f_NR_SetCellPower (nr_Cell2, -110, -110);

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);  // step 5

    //@siclog "Step 5" siclog@

    // The SS changes the power level setting according to the row "T3" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell2, -98, -98);

    f_NR_SetCellPower (nr_Cell1, -84, -84);

    //@siclog "Step 6" siclog@

    //Wait for 14s for FR1 or 33s for FR2 for the UE to perform cell reselection procedure. (Note 3, Note 6)

    if (v_IsFR1) {

      f_Delay(14.0);
    }

    else {

      f_Delay(33.0);
    }

    //@siclog "Step 7" siclog@

    // The SS changes the TAC of NR Cell 2 to 2.

    f_NR_CellInfo_SetTAC (nr_Cell2, int2bit(2,24));     // Table 6.2.3.9.3.3-2: SIB1 for NR Cell 2

    f_NR_ModifySysinfo(nr_Cell2, false); //Modify Sysinfo in SS without Paging FFS addition of waiting time for SIB1 modification is expected on a proseCR on RAN5#86

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send trigger for Step8

    //@siclog "Step 8" siclog@

    // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -98, -98); // FR2 FFS

    f_NR_SetCellPower (nr_Cell2, -84, -84);

    //@siclog "Steps 9-14" siclog@

    // Steps 1 to 6 of the mobility registration updating procedure described in TS 38.508-1 Table 4.9.5.2.2-1 are performed on NR Cell 2. ( Note 7 )

    f_NR5GC_MobilityRegistration(nr_Cell2);

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send trigger for Step15

    //@siclog "Step 15" siclog@

    // The SS changes the power level setting according to the row "T4" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -110, -110);

    f_NR_SetCellPower (nr_Cell2, -110, -110);

 }
After change

  function fl_TC_6_2_3_9_TestBody() runs on NR5GC_PTC

  {

    var boolean v_IsFR1;

    f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);

    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell1);

    //The SS changes the power level setting according to the row "T2" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -106, -106);

    f_NR_SetCellPower (nr_Cell2, -106, -106);

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);  // step 5

    //@siclog "Step 5" siclog@

    // The SS changes the power level setting according to the row "T3" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell2, -98, -98);

    f_NR_SetCellPower (nr_Cell1, -84, -84);

    //@siclog "Step 6" siclog@

    //Wait for 14s for FR1 or 33s for FR2 for the UE to perform cell reselection procedure. (Note 3, Note 6)

    if (v_IsFR1) {

      t_Tmin.start(41.0);
         alt {

      [] SRB.receive( car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any)))

        {

          t_Tmin.stop;

          // verdict pass RRCSetupRequest received on NR Cell 1 within tmin;

        }

      [] t_Tmin.timeout

        {

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.2.3.9 Step 6");

        }

      }

      f_NR5GC_IRAT_S1ToN1_IdleMode_WithoutRRCReq(nr_Cell1);
    }

    else {

      t_Tmin.start(137.0);

         alt {

      [] SRB.receive( car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_Any)))

        {

           t_Tmin.stop;

          // verdict pass RRCSetupRequest received on NR Cell 1 within tmin;

        }

      [] t_Tmin.timeout

        {

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.2.3.9 Step 6");

        }

      }

      f_NR5GC_IRAT_S1ToN1_IdleMode_WithoutRRCReq(nr_Cell1);
    }

    //@siclog "Step 7" siclog@

    // The SS changes the TAC of NR Cell 2 to 2.

    f_NR_CellInfo_SetTAC (nr_Cell2, int2bit(2,24));     // Table 6.2.3.9.3.3-2: SIB1 for NR Cell 2

    f_NR_ModifySysinfo(nr_Cell2, false); //Modify Sysinfo in SS without Paging FFS addition of waiting time for SIB1 modification is expected on a proseCR on RAN5#86

f_Delay(6.0);
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send trigger for Step8

    //@siclog "Step 8" siclog@

    // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -98, -98); // FR2 FFS

    f_NR_SetCellPower (nr_Cell2, -84, -84);

    //@siclog "Steps 9-14" siclog@

    // Steps 1 to 6 of the mobility registration updating procedure described in TS 38.508-1 Table 4.9.5.2.2-1 are performed on NR Cell 2. ( Note 7 )

    f_NR5GC_MobilityRegistration(nr_Cell2);

f_NR5GC_Send_IRATParametersToEUTRA(nr_Cell1);
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger); // send trigger for Step15

    //@siclog "Step 15" siclog@

    // The SS changes the power level setting according to the row "T4" in table 6.2.3.9.3.2-1/2.

    f_NR_SetCellPower (nr_Cell1, -106, -106);

    f_NR_SetCellPower (nr_Cell2, -106, -106);

 }
MCC160 implementation
  function f_NR5GC_IRAT_S1ToN1_IdleMode_WithoutRRCReq(NR_CellId_Type p_CellId,

                                                      RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,

                                                      boolean p_FirstTimeS1ToN1 := true,

                                                      template (omit) NG_MobileIdentity p_GUTIFromPreamble := omit,

                                                      template NG_TrackingAreaId p_TAI := *,

                                                      template (omit) NG_MobileIdentity p_GUTIToSend := omit,

                                                      template (omit) NG_TrackingAreaIdList p_TAIList := omit,

                                                      boolean p_Registered_Previously_5GCN := true) runs on NR5GC_PTC

  {

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_CellId);

    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_CellId);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    var template (value) NG_MobileIdentity v_GUTIFromPreamble;

    var template NG_TrackingAreaId v_TAI;

    var RRCConnectionReleaseRequired_Type v_ReleaseConnection := p_ReleaseConnection;

    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList;

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(EUTRA);

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (EUTRA);

    if (p_FirstTimeS1ToN1) { // If this is the 1st time then must release RRC Connection before re-registration and PDU session Modification

      v_ReleaseConnection := rrcConnectionRelease;

    }

    if (isvalue(p_GUTIFromPreamble)) {

      v_GUTIFromPreamble := valueof(p_GUTIFromPreamble);

    } else {

      v_GUTIFromPreamble := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);

    }

    if (isvalue(p_TAI)) {

      v_TAI := valueof(p_TAI);

    } else {

      v_TAI := f_LastVisited_TAI (p_CellId);

    }

   f_NR5GC_IRAT_MobilityRegistration_WithoutRRCReq (p_CellId,

                                      v_SecurityRx,

                                      f_NR_Convert_CoOrdTo5G_GUTI(v_CoOrd_Guti, omit),

                                      omit, //  @sic R5-198854 sic@

                                      v_GUTIFromPreamble,

                                      v_TAI,

                                      p_GUTIToSend,

                                      p_TAIList,

                                      v_ReleaseConnection,

                                      p_Registered_Previously_5GCN);

    // always wait for PDU info, even if not 1st time

    v_PduSessionInfoList := f_EUTRA_NR_WaitForCoOrd_PduSessionInfoList(EUTRA);

    if (p_FirstTimeS1ToN1) {

      f_NR5GC_IRAT_S1ToN1_RRCIdleToConnectedWithSessionModification(p_CellId, v_PduSessionInfoList, p_ReleaseConnection);

    }

  }

  function f_NR5GC_IRAT_MobilityRegistration_WithoutRRCReq (NR_CellId_Type p_CellId,

                                              EUTRA_NR_CoOrd_Security_Type p_EUTRA_Auth_Params,

                                              template (present) NG_MobileIdentity p_MappedGUTI,

                                              template (omit) NAS_KeySetIdentifier p_NonCurrentKSI := omit,

                                              template (omit) 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,

                                              boolean p_Registered_Previously_5GCN := true )  runs on NR5GC_PTC

  {

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var NasCount_Type v_NasCount;

    var template (present) B1_Type v_Tsc := '0'B;

    var template (present) NAS_KsiValue v_KeySetId := p_EUTRA_Auth_Params.KSI;

    var TypeOfRegistration_Type v_RegType := Initial_Secure;

    if ( not p_Registered_Previously_5GCN) {

        v_KeySetId := '111'B;

        v_Tsc := '?'B;//('1'B, '0'B);

        v_RegType := Initial_NoSecurity;

    }

    // Steps 1 - 3

    // RRC Connection Setup

    f_NR_RRCSetup_Def (p_CellId);

    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(p_CellId,

                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),

                                               (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,

                                           v_ReceivedMsg.Pdu,

                                           Mobility,

                                           p_MappedGUTI,

                                           v_KeySetId,

                                           v_Tsc,

                                           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"));

    //Steps 4-9: 5GMM Authentication and 5GMM security

    v_NasCount :=f_NR5GC_RRC_Idle_Steps5_9_AKA (v_GMM_MobilityInfo, p_CellId, v_ReceivedMsg, f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (p_CellId)), v_RegType);

    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo);

    //Steps 8-9 RRC security activation

    f_NR_RRC_ActivateSecurity (p_CellId, v_NasCount);

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

  }
Change 2.3

	Function name
	fl_TC_6_2_3_9_NR5GC_EUTRA_TestBody

	Reason for change
	1. Since T0 is not actually needed,step1and step should be removed.

2. According to R5-200175,the wait time should set to 40s in step 4,and it need to add the TAU  process.
3. In ooder to match the modification in the change 2.2.3, the corresponding steps need to be added to transfer Auth parameters.
4. In order to ensure that the correct Auth parameters can be obtained on the eutra side in step 17,it should receive Auth parameters form NR side after step 14.
5. According to R5-200175,the wait time should set to 33s in step 17.

	Summary of change
	1. Remove step 1 and step 2.
2. Check the RRC_ConnectionRequest message in 40s,and use f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6  to complete TAU process.
3. Add the f_EUTRA38_Send_IRATParametersToNR function after step 5.
4. Reassign v_CoOrd_Guti, v_SecurityRx and v_MappedGUTI after step 14.
5. Set v_WaitTime_Cell_Reselection to 33.

	TTCN module
	Idle_CellReSelection_NR5GC_EUTRA.ttcn

	MCC160 Comment
	1. Accepted. Already implemented on 20wk11 as per R5-200175
2. Accepted

3. Accepted

4. Accepted. Function f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6 re-written as per changes on 20wk11. See MCC160 implementation below
5. Accepted. Already implemented on 20wk11 as per R5-200175


Before change

  function fl_TC_6_2_3_9_NR5GC_EUTRA_TestBody(boolean p_IsFR1) 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);

    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 := -98;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -98; // FR2 FFS

    var integer v_T2_T4_Cell1_RS_EPRE_FR1 := -84;

    var integer v_T2_T4_Cell1_RS_EPRE_FR2 := -84; // FR2 FFS

    var float v_WaitTime_Cell_Reselection;

    var float v_TimerValue := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 2.0);

    timer t_WaitTime_Cell_Reselection;

    if (p_IsFR1) { //FR1

        v_WaitTime_Cell_Reselection := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 7.0);

    } else {       //FR2

        v_WaitTime_Cell_Reselection := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 26.0);

    }

    //@siclog "Step 1" siclog@

    // // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR); // Rx. trigger for Step3
    //@siclog "Step 3" siclog@

    //The SS changes the power level setting according to the row "T2" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_T4_Cell1_RS_EPRE_FR1, v_T2_T4_Cell1_RS_EPRE_FR2);

    //@siclog "Step 4" siclog@

    // Wait for 14s for the UE to perform cell reselection procedure. (Note 2, Note 5)

    f_Delay(14.0);
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // let power leverls update on Step5 on NR

    //@siclog "Step 5" siclog@

    // The SS changes the power level setting according to the row "T3" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR); // Rx. trigger for Step8

    //@siclog "Step 8" siclog@

    // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR); // Rx. trigger from Step14

    //@siclog "Step 15" siclog@

    // The SS changes the power level setting according to the row "T4" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_T4_Cell1_RS_EPRE_FR1, v_T2_T4_Cell1_RS_EPRE_FR2);

    //@siclog "Step 16" siclog@

    // Check: Does the UE transmit an RRCConnectionRequest message on E-UTRA cell 1 within 2s? ( Note 8)

    if (f_EUTRA_RRC_RRCConnectionRequest_Check(eutra_Cell1, v_TimerValue)) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR5GC IRAT Test Case 6.2.3.9 Step 16 - UE sent RRCConnectionRequest message on Cell 1 within 2s. See Table 6.2.3.9.3.2-3 Note 8");

    }

    //@siclog "Step 17" siclog@

    // Check: Does the UE send an RRCConnectionRequest on E-UTRA Cell 1 within 7s for FR1 and 26s for FR2 after step 18? (Note 9) FFS: it should mean after Step 18

    t_WaitTime_Cell_Reselection.start(v_WaitTime_Cell_Reselection);

    if (f_EUTRA_RRC_ConnectionRequest_Common(eutra_Cell1, t_WaitTime_Cell_Reselection)) {

       f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "NR5GC IRAT Test Case 6.2.3.9 Step 17 - UE sent RRCConnectionRequest message on Cell 1 within expected interval on Table 6.2.3.9.3.2-3 Note 9");

    }

    //@siclog "Step 18" siclog@

    // Steps 2 to 6 of the generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 are performed on E-UTRA cell 1.

    f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6 (eutra_Cell1, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI);

  };
After change

  function fl_TC_6_2_3_9_NR5GC_EUTRA_TestBody(boolean p_IsFR1) 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);

    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 := -98;

    var integer v_T1_T3_Cell1_RS_EPRE_FR2 := -98; // FR2 FFS

    var integer v_T2_T4_Cell1_RS_EPRE_FR1 := -84;

    var integer v_T2_T4_Cell1_RS_EPRE_FR2 := -84; // FR2 FFS

    var float v_WaitTime_Cell_Reselection;

    var float v_TimerValue := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 2.0);

    timer t_WaitTime_Cell_Reselection;

    if (p_IsFR1) { //FR1

        v_WaitTime_Cell_Reselection := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 33.0);

    } else {       //FR2

        v_WaitTime_Cell_Reselection := f_EUTRA_SetTimerToleranceMax(eutra_Cell1, nonProtocolTimer, 33.0);

    }

    //@siclog "Step 3" siclog@

    //The SS changes the power level setting according to the row "T2" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_T4_Cell1_RS_EPRE_FR1, v_T2_T4_Cell1_RS_EPRE_FR2);

    //@siclog "Step 4" siclog@

    // Wait for 14s for the UE to perform cell reselection procedure. (Note 2, Note 5)

    t_WaitTime_Cell_Reselection.start(40.0);

    if (f_EUTRA_RRC_ConnectionRequest_Common(eutra_Cell1, t_WaitTime_Cell_Reselection)) {

      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "NR5GC IRAT Test Case 6.2.3.9 Step 4 - UE sent RRCConnectionRequest message on Cell 1 within 40s. ");

    }

f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6 (eutra_Cell1, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI, -, -, rrcConnectionRelease);
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);  // let power leverls update on Step5 on NR

    //@siclog "Step 5" siclog@

    // The SS changes the power level setting according to the row "T3" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

f_EUTRA38_Send_IRATParametersToNR(eutra_Cell1);
    f_EUTRA_NR_WaitForCoOrd_Trigger(NR); // Rx. trigger for Step8

    //@siclog "Step 8" siclog@

    // The SS changes the power level setting according to the row "T1" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T1_T3_Cell1_RS_EPRE_FR1, v_T1_T3_Cell1_RS_EPRE_FR2);

    v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (NR);

v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);
    f_EUTRA_NR_WaitForCoOrd_Trigger(NR); // Rx. trigger from Step14

    //@siclog "Step 15" siclog@

    // The SS changes the power level setting according to the row "T4" in table 6.2.3.9.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, v_T2_T4_Cell1_RS_EPRE_FR1, v_T2_T4_Cell1_RS_EPRE_FR2);

    //@siclog "Step 16" siclog@

    // Check: Does the UE transmit an RRCConnectionRequest message on E-UTRA cell 1 within 2s? ( Note 8)

    if (f_EUTRA_RRC_RRCConnectionRequest_Check(eutra_Cell1, v_TimerValue)) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR5GC IRAT Test Case 6.2.3.9 Step 16 - UE sent RRCConnectionRequest message on Cell 1 within 2s. See Table 6.2.3.9.3.2-3 Note 8");

    }

    //@siclog "Step 17" siclog@

    // Check: Does the UE send an RRCConnectionRequest on E-UTRA Cell 1 within 7s for FR1 and 26s for FR2 after step 18? (Note 9) FFS: it should mean after Step 18

    t_WaitTime_Cell_Reselection.start(v_WaitTime_Cell_Reselection);

    if (f_EUTRA_RRC_ConnectionRequest_Common(eutra_Cell1, t_WaitTime_Cell_Reselection)) {

       f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "NR5GC IRAT Test Case 6.2.3.9 Step 17 - UE sent RRCConnectionRequest message on Cell 1 within expected interval on Table 6.2.3.9.3.2-3 Note 9");

    }

    //@siclog "Step 18" siclog@

    // Steps 2 to 6 of the generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 are performed on E-UTRA cell 1.

    f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6 (eutra_Cell1, tsc_RRC_TI_Def, v_SecurityRx, v_MappedGUTI);

  };
MCC160 implementation
template (present) NAS_UL_Message_Type cdr_TAU_Request_N1ToS1(template (present)  EPS_UpdateTypeValue p_EpsUpdate_TypeValue,

                                                                    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)

    modifies cr_508_TAU_Request :=

  {

        tRACKING_AREA_UPDATE_REQUEST := {

          epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_NotActive, p_EpsUpdate_TypeValue),

          oldGuti                    := p_MobileId,

          ueNetworkCapability        := cdr_NR5GC_UENetworkCap('58'O),

          lastVisitedRegisteredTai   := p_TAI,

          ueRadioCapNeeded           := cr_UeRadioCap,

          epsBearerContextStatus     := cr_EPS_BearerContextStatus_Any,

          oldGUTI_Type               := cr_GUTI_Type_Native,

          ueAddSecurityCap           := cr_UE_AddSecurityCap_Any,

          ueStatus                   := cr_UEStatus_N1

        }

  };
function f_EUTRA38_TrackingAreaUpdateFromN1_Steps2_6(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 EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,

                                                      N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                                      RRCConnectionReleaseRequired_Type p_ReleaseRequired := noRrcConnectionRelease,  //by default will not do RrcConnectionRelease

                                                      template (omit) PLMN_List p_EPLMNlist := omit,

                                                      template (present) EPS_UpdateTypeValue p_Update_Type := tsc_EpsUpdate_TaUpdate) runs on EUTRA_5GS_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 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 integer v_SelectedPlmnIndex := f_EUTRA_CellInfo_GetSelectedPlmnIndex(p_CellId);

    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));

    }

    // Step2

    f_EUTRA_RRC_ConnectionSetup_Def (p_CellId, -, p_RRC_TI);

    // Step3

    v_NasInd := f_EUTRA_RRCConnectionSetupComplete_Def(p_CellId,

                                                       cr_508_RRCConnectionSetupComplete(p_RRC_TI, ?, -, v_SelectedPlmnIndex),

                                                       cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                         cdr_TAU_Request_N1ToS1(p_Update_Type,

                                                                                                p_NR_Auth_Params.KSI,

                                                                                                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 f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(p_CellId,

                                                          p_RRC_TI,

                                                          v_NasInd,

                                                          p_CxtType,

                                                          p_ReleaseRequired,

                                                          p_EPLMNlist);

   }
Change 2.4

	Function name
	Template cs_SpeedStateReselectionPars_Common

	Reason for change
	1. According to R5-200175, modify the threshold value n-CellChangeHigh from 3 to 2.

	Summary of change
	1. Change the default value of p_N_CellChangeMedium and p_N_CellChangeHigh to 2.

	TTCN module
	Idle_CellReSelection_NR5GC_NR.ttcn

	MCC160 Comment
	Accepted. Already implemented on 20wk11 as per R5-200175


Before change

  template (value) SpeedStateReselectionPars_Type cs_SpeedStateReselectionPars_Common(T_Evaluation_Type p_T_Evaluation       := s240,

                                                                                      T_HystNormal_Type p_T_HystNormal       := s240,

                                                                                      integer           p_N_CellChangeMedium := 3,

                                                                                      integer           p_N_CellChangeHigh   := 3,

                                                                                      Sf_Medium_Type    p_Sf_Medium          := dB0,

                                                                                      Sf_High_Type      p_Sf_High            := dB0) :=

  {

    mobilityStateParameters := {

      t_Evaluation := p_T_Evaluation,

      t_HystNormal := p_T_HystNormal,

      n_CellChangeMedium := p_N_CellChangeMedium,

      n_CellChangeHigh := p_N_CellChangeHigh

    },

    q_HystSF := {

      sf_Medium := p_Sf_Medium,

      sf_High := p_Sf_High

    }

  };
After change

  template (value) SpeedStateReselectionPars_Type cs_SpeedStateReselectionPars_Common(T_Evaluation_Type p_T_Evaluation       := s240,

                                                                                      T_HystNormal_Type p_T_HystNormal       := s240,

                                                                                      integer           p_N_CellChangeMedium := 2,

                                                                                      integer           p_N_CellChangeHigh   := 2,

                                                                                      Sf_Medium_Type    p_Sf_Medium          := dB0,

                                                                                      Sf_High_Type      p_Sf_High            := dB0) :=

  {

    mobilityStateParameters := {

      t_Evaluation := p_T_Evaluation,

      t_HystNormal := p_T_HystNormal,

      n_CellChangeMedium := p_N_CellChangeMedium,

      n_CellChangeHigh := p_N_CellChangeHigh

    },

    q_HystSF := {

      sf_Medium := p_Sf_Medium,

      sf_High := p_Sf_High

    }

  };
3 Branches executed

4 Execution Log Files

4.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file:
\ TC_6_2_3_9_NR5GC_N41.log
· PIXCIT settings used:
\ Pics(Hisilicon-IRAT).xml

\Pixit(TC_6_2_3_9_NR5GC).xml
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