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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.4.1.1 which is part of the ATS iwd-TTCN3-B2019-06_D20wk11 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:
Fu Wang

wangfu@datangmobile.cn
1.1 Verification Test Summary

Test Case: 
6.4.1.1
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	f_TC_6_4_1_1_NR5GC()

	Reason for change
	1. USIM configuration applied in this TC is defined in TS 38.508-1 Table 6.4.1-1, which has been modified in the CR R5-201335.

2. According to TS 38.523-1, UE is in state 2N-A before entering the test body(i.e. UE shall be in RRC_INACTIVE state), therefore it shall not send RRC release without suspendconfigs message to enter RRC_IDLE.

3. According to TS 38.523-1, UE in RRC_INACTIVE will perform cell reselection into the equivalent PLMN cell 13 after the power level of cell 12 is set to “Off”, the RRC connection resume procedure should occur in cell 13 instead of cell 12.

	Summary of change
	1. Correct the wording of PLMN settings to align with TS 38.508-1 Table 6.4.1-1.

2. Modify the value of parameter p_ReleaseConnection of function  f_NR5GC_RRC_Idle_Steps15_20 to noRrcConnectionRelease.

3. Modify the value of parameter p_ActivateSecurity of function f_NR_RRC_InactiveDef to false.

	TTCN module
	NR5GC\ 6_4_1 \ Inactive_PLMNSelection_NR5GC.ttcn

	MCC160 Comment
	


Before change

  function f_TC_6_4_1_1_NR5GC() runs on NR5GC_PTC

  {// PLMN Selection/Higher priority/HPLMN in Automatic PLMN Selection Mode

    var ARFCN_ValueNR v_SSB_Freq_Cell1;

    var ARFCN_ValueNR v_SSB_Freq_Cell12;

    var ARFCN_ValueNR v_SSB_Freq_Cell13;

    var template (value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    f_NR5GC_Init(NR_4);

    v_SSB_Freq_Cell1 := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_SSB_Freq_Cell12 := f_NR_CellInfo_GetFrequencySSB(nr_Cell12);

    v_SSB_Freq_Cell13 := f_NR_CellInfo_GetFrequencySSB(nr_Cell13);

    // Set Sys info and cell info for cell 12& 13 & 1 to be used

    f_NR_CellInfo_SetPLMN(nr_Cell12, tsc_NR_HPLMN_Def);//PLMN1

    f_NR_CellInfo_SetPLMN(nr_Cell13, tsc_NR_HPLMN_002_11);//PLMN2

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_004_31);//PLMN4

    // Table 6.4.1.1.3.3-1: SIB4 for NR Cell 12

    v_InterFreqCarrierFreqList := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell3);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell12, v_InterFreqCarrierFreqList); // SIB4 on NR Cell 12 updated with frequency list from SIB4 of nr_Cell3

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell12, 0, v_SSB_Freq_Cell13);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell12, 1, v_SSB_Freq_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell12, 0, 4);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell12, 1, 4);

    // Table 6.4.1.1.3.3-2: SIB4 for NR Cell 13

    v_InterFreqCarrierFreqList := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell6);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell13, v_InterFreqCarrierFreqList); // SIB4 on NR Cell 13 updated with frequency list from SIB4 of nr_Cell6

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell13, 0, v_SSB_Freq_Cell12);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell13, 1, v_SSB_Freq_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell13, 0, 4);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell13, 1, 4);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell12);

    f_NR_CellConfig_Def(nr_Cell13);

    // Set maximum cell power level for the Cells to be used

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell13, -78, -78);  // FFS values for FR2

    // USIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-1 will be loaded

    f_UT_USIM_Insert(UT, "USIM configuration 1 specified in table 6.4.1-1 TS 38.508-1");

    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);

    // The UE is registered on NR Cell 12 except that the REGISTRATION ACCEPT message indicates the PLMN of NR Cell 13 in the Equivalent PLMN list as described in Table 6.4.1.1.3.3-3

    // The UE is in state 2N-A as defined in TS 38.508-1, Table 4.4A.2-2 on NR Cell 12

    f_NR5GC_Preamble_Steps1_13 (nr_Cell12);

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell12),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell12)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(nr_Cell12))}),

                                                   cs_PLMN_List_1PLMN(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13))));  // Table 6.4.1.1.3.3-3

    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell12,

                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell12, TESTMode_OFF);

    f_NR_RRC_InactiveDef(nr_Cell12);

    f_NR_TestBody_Set(true);

    f_TC_6_4_1_1_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }

After change

  function f_TC_6_4_1_1_NR5GC() runs on NR5GC_PTC

  {// PLMN Selection/Higher priority/HPLMN in Automatic PLMN Selection Mode

    var ARFCN_ValueNR v_SSB_Freq_Cell1;

    var ARFCN_ValueNR v_SSB_Freq_Cell12;

    var ARFCN_ValueNR v_SSB_Freq_Cell13;

    var template (value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    f_NR5GC_Init(NR_4);

    v_SSB_Freq_Cell1 := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_SSB_Freq_Cell12 := f_NR_CellInfo_GetFrequencySSB(nr_Cell12);

    v_SSB_Freq_Cell13 := f_NR_CellInfo_GetFrequencySSB(nr_Cell13);

    // Set Sys info and cell info for cell 12& 13 & 1 to be used

    f_NR_CellInfo_SetPLMN(nr_Cell12, tsc_NR_HPLMN_001_11);//PLMN1

    f_NR_CellInfo_SetPLMN(nr_Cell13, tsc_NR_HPLMN_001_21);//PLMN2

    f_NR_CellInfo_SetPLMN(nr_Cell1, tsc_NR_HPLMN_Def);//PLMN4

    // Table 6.4.1.1.3.3-1: SIB4 for NR Cell 12

    v_InterFreqCarrierFreqList := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell3);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell12, v_InterFreqCarrierFreqList); // SIB4 on NR Cell 12 updated with frequency list from SIB4 of nr_Cell3

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell12, 0, v_SSB_Freq_Cell13);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell12, 1, v_SSB_Freq_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell12, 0, 4);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell12, 1, 4);

    // Table 6.4.1.1.3.3-2: SIB4 for NR Cell 13

    v_InterFreqCarrierFreqList := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell6);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell13, v_InterFreqCarrierFreqList); // SIB4 on NR Cell 13 updated with frequency list from SIB4 of nr_Cell6

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell13, 0, v_SSB_Freq_Cell12);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_dl_CarrierFreq(nr_Cell13, 1, v_SSB_Freq_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell13, 0, 4);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell13, 1, 4);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell12);

    f_NR_CellConfig_Def(nr_Cell13);

    // Set maximum cell power level for the Cells to be used

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell13, -78, -78);  // FFS values for FR2

    // USIM configuration as defined in TS 38.508-1 [4] Table 6.4.1-1 will be loaded

    f_UT_USIM_Insert(UT, "USIM configuration 1 specified in table 6.4.1-1 TS 38.508-1");

    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);

    // The UE is registered on NR Cell 12 except that the REGISTRATION ACCEPT message indicates the PLMN of NR Cell 13 in the Equivalent PLMN list as described in Table 6.4.1.1.3.3-3

    // The UE is in state 2N-A as defined in TS 38.508-1, Table 4.4A.2-2 on NR Cell 12

    f_NR5GC_Preamble_Steps1_13 (nr_Cell12);

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell12),

                                                   cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell12)),

                                                                                {bit2oct(f_NR_CellInfo_GetTAC(nr_Cell12))}),

                                                   cs_PLMN_List_1PLMN(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell13))));  // Table 6.4.1.1.3.3-3

    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell12,

                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell12, TESTMode_OFF, noRrcConnectionRelease);

    f_NR_RRC_InactiveDef(nr_Cell12, -, false);

    f_NR_TestBody_Set(true);

    f_TC_6_4_1_1_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }

2.2 Change 2
	Function name
	f_TC_6_4_1_1_NR5GC_TestBody()

	Reason for change
	1. Due to the point 3 of change 1, it needs to activate security at SS side in cell 13 in advance so that SS is ready to send RRCResume message.

2. Due to reselect to cell 13, UE will initiate RRC resume procedure spontaneously(i.e. Mobile Originated).

3. According to TS 24.501, when UE in 5GMM-CONNECTED mode with RRC inactive indication enters an equivalent PLMN cell, UE shall initiate the registration procedure for mobility.

	Summary of change
	1. Add the function, f_NR_SS_AS_ActivateSecurity_Current, to active security in cell 13.

2. Modify the value of parameter p_ResumeCause of function f_NR_RRC_ResumeRequest_Def to mo_Signalling.
3. Modify step 4 to add the function f_NR_RRCResumeComplete_withNas to receive RRCResume message with NAS message(see Change 3 for details) and add the function f_NR5GC_MobilityRegistration_Steps4_6_After_Resume to perform mobility registration after resume(see Change 4 for details).

	TTCN module
	NR5GC\ 6_4_1 \ Inactive_PLMNSelection_NR5GC.ttcn

	MCC160 Comment
	


Before change

   function f_TC_6_4_1_1_NR5GC_TestBody() runs on NR5GC_PTC

   {// Power levels on FR2 are FFS

    var template (value) NR_CellPowerList_Type v_CellPowerList_T0;

    var template (value) NR_CellPowerList_Type v_CellPowerList_T1;

    timer t_Tmin;

    timer t_Tmax;

    v_CellPowerList_T0 := {

      cs_NR_CellPower (nr_Cell12, tsc_NR_NonSuitableCellSSS_EPRE_FR1, tsc_NR_NonSuitableCellSSS_EPRE_FR2), // FR2 FFS

      cs_NR_CellPower (nr_Cell13, -78, -78),

      cs_NR_CellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)

    };

    v_CellPowerList_T1 := {

      cs_NR_CellPower (nr_Cell12, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),

      cs_NR_CellPower (nr_Cell13, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2),

      cs_NR_CellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    // @siclog "Step 1" siclog@

    // SS adjusts cell levels according to row T0 of table 6.4.1.1.3.2-1/2

    f_NR_SetCellPowerList(v_CellPowerList_T0);

    // @siclog "Step 2" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on NR Cell 13?

    f_NR_RRC_ResumeRequest_Def(nr_Cell13);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Step 3" siclog@

    // The SS transmits an RRCResume message

    f_NR_SendRRCResume_Def(nr_Cell13);

    // @siclog "Step 4" siclog@

    // The UE transmits an RRCResumeComplete message

    f_NR_RRCResumeComplete_Def(nr_Cell13);

    // @siclog "Step 5" siclog@

    // The SS transmits an  an RRCRelease message with suspend

    f_NR_RRC_InactiveDef(nr_Cell13);

    // @siclog "Step 6" siclog@

    // SS starts timers of tmin = 2min and tmax = (6 minutes + 5min)

    t_Tmin.start(f_NR_SetTimerToleranceMin(nr_Cell13, nonProtocolTimer, 120.0));

    t_Tmax.start(f_NR_SetTimerToleranceMax(nr_Cell13, nonProtocolTimer, 660.0));

    // @siclog "Step 7" siclog@

    // The SS transmits a Paging message including a matched identity (correct fullI-RNTI) on NR Cell 13

    f_NR_Paging_Def(nr_Cell13, RRC_INACTIVE);

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message to resume RRC Connection by setting resumeIdentity to the stored shortI-RNTI value on NR Cell 13?

    f_NR_RRC_ResumeRequest_Def(nr_Cell13, tsc_NR_ShortI_RNTI_Value1);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

    // The SS transmits an RRCResume message

    f_NR_SendRRCResume_Def(nr_Cell13);

    // @siclog "Step 10" siclog@

    // The UE transmits an RRCResumeComplete message

    f_NR_RRCResumeComplete_Def(nr_Cell13);

    // @siclog "Step 11" siclog@

    // The SS transmits an RRCRelease message with suspend

    f_NR_RRC_InactiveDef(nr_Cell13);

    // @siclog "Step 12" siclog@

    // SS adjusts cell levels according to row T1 of table 6.4.1.1.3.2-1/2

    f_NR_SetCellPowerList(v_CellPowerList_T1);

    // @siclog "Step 13" siclog@

    // Check: Does the UE send a RRCSetupRequest on NR Cell 1 before tmax expires?

    alt {

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

        {

          //verdict fail RRCSetupRequest received on PLMNN4 /NR Cell 1 within tmin

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

        }

      [] t_Tmin.timeout

        {

          alt {

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

             {

               t_Tmax.stop;

               // verdict pass RRCSetupRequest received on PLMN4 /NR Cell 1 after t_Tmin time but before tmax

               f_NR_PreliminaryPass (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

             }

            [] t_Tmax.timeout

             {

              // verdict fail No RRCSetupRequest received

              f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

             }

          }

        }

    }

    // @siclog "Step 14" siclog@

    f_NR5GC_MobilityRegistration(nr_Cell1);

    }

After change

   function f_TC_6_4_1_1_NR5GC_TestBody() runs on NR5GC_PTC

   {// Power levels on FR2 are FFS

    var template (value) NR_CellPowerList_Type v_CellPowerList_T0;

    var template (value) NR_CellPowerList_Type v_CellPowerList_T1;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    timer t_Tmin;

    timer t_Tmax;

    v_CellPowerList_T0 := {

      cs_NR_CellPower (nr_Cell12, tsc_NR_NonSuitableCellSSS_EPRE_FR1, tsc_NR_NonSuitableCellSSS_EPRE_FR2), // FR2 FFS

      cs_NR_CellPower (nr_Cell13, -78, -78),

      cs_NR_CellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)

    };

    v_CellPowerList_T1 := {

      cs_NR_CellPower (nr_Cell12, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),

      cs_NR_CellPower (nr_Cell13, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2),

      cs_NR_CellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    f_NR_SS_AS_ActivateSecurity_Current(nr_Cell13 ,tsc_NR_38508_NextHopChainingCount);

    // @siclog "Step 1" siclog@

    // SS adjusts cell levels according to row T0 of table 6.4.1.1.3.2-1/2

    f_NR_SetCellPowerList(v_CellPowerList_T0);

    // @siclog "Step 2" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on NR Cell 13?

    f_NR_RRC_ResumeRequest_Def(nr_Cell13, -, mo_signalling);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Step 3" siclog@

    // The SS transmits an RRCResume message

    f_NR_SendRRCResume_Def(nr_Cell13);

    // @siclog "Step 4" siclog@

    // The UE transmits an RRCResumeComplete message

    v_ReceivedMsg := f_NR_RRCResumeComplete_withNas(nr_Cell13, -, tsc_SHT_IntegrityProtected_Ciphered);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {

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

    }

    f_NR5GC_MobilityRegistration_Steps4_6_After_Resume(nr_Cell13, v_GMM_MobilityInfo, -, -, noRrcConnectionRelease);
    // @siclog "Step 5" siclog@

    // The SS transmits an  an RRCRelease message with suspend

    f_NR_RRC_InactiveDef(nr_Cell13);

    // @siclog "Step 6" siclog@

    // SS starts timers of tmin = 2min and tmax = (6 minutes + 5min)

    t_Tmin.start(f_NR_SetTimerToleranceMin(nr_Cell13, nonProtocolTimer, 120.0));

    t_Tmax.start(f_NR_SetTimerToleranceMax(nr_Cell13, nonProtocolTimer, 660.0));

    // @siclog "Step 7" siclog@

    // The SS transmits a Paging message including a matched identity (correct fullI-RNTI) on NR Cell 13

    f_NR_Paging_Def(nr_Cell13, RRC_INACTIVE);

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message to resume RRC Connection by setting resumeIdentity to the stored shortI-RNTI value on NR Cell 13?

    f_NR_RRC_ResumeRequest_Def(nr_Cell13, tsc_NR_ShortI_RNTI_Value1);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

    // The SS transmits an RRCResume message

    f_NR_SendRRCResume_Def(nr_Cell13);

    // @siclog "Step 10" siclog@

    // The UE transmits an RRCResumeComplete message

    f_NR_RRCResumeComplete_Def(nr_Cell13);

    // @siclog "Step 11" siclog@

    // The SS transmits an RRCRelease message with suspend

    f_NR_RRC_InactiveDef(nr_Cell13);

    // @siclog "Step 12" siclog@

    // SS adjusts cell levels according to row T1 of table 6.4.1.1.3.2-1/2

    f_NR_SetCellPowerList(v_CellPowerList_T1);

    // @siclog "Step 13" siclog@

    // Check: Does the UE send a RRCSetupRequest on NR Cell 1 before tmax expires?

    alt {

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

        {

          //verdict fail RRCSetupRequest received on PLMNN4 /NR Cell 1 within tmin

          f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

        }

      [] t_Tmin.timeout

        {

          alt {

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

             {

               t_Tmax.stop;

               // verdict pass RRCSetupRequest received on PLMN4 /NR Cell 1 after t_Tmin time but before tmax

               f_NR_PreliminaryPass (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

             }

            [] t_Tmax.timeout

             {

              // verdict fail No RRCSetupRequest received

              f_NR_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 6.4.1.1 Step 13");

             }

          }

        }

    }

    // @siclog "Step 14" siclog@

    f_NR5GC_MobilityRegistration(nr_Cell1);

    }
2.3 Change 3
	Function name
	f_NR_RRCResumeComplete_withNas()

	Reason for change
	1. Due to the point 3 of change 2, UE will send RRCResumeComplete message and Registration Request message and it also need to check the integrity of the NAS message.

	Summary of change
	1. Add the new function f_NR_RRCResumeComplete_withNas.

	TTCN module
	TTCN\Common\NR5GC\NR5GC_NASSteps.ttcn

	MCC160 Comment
	


New function
  function f_NR_RRCResumeComplete_withNas(NR_CellId_Type p_CellId,

                                     template(present) UL_DCCH_Message p_ExpectedRRCResumeComplete := cr_38508_RRCResumeComplete,

                                     template (present) SecurityHeaderType p_ExpectedSecurityStatus := tsc_SHT_IntegrityProtected,

                                     template (omit) NR_RoutingInfoSUL_Type p_RoutingInfoSUL := omit)

    runs on NR_BASE_PTC return  NG_NAS_MSG_Indication_Type

  {

    var NG_NAS_MSG_Indication_Type v_DedicatedNAS_Message; //@sic R5s191051 change 4 sic@

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    //The UE transmits an RRCResumeComplete message.

    SRB.receive(car_NR_SRB1_RrcNasPdu_IND(p_CellId, p_ExpectedRRCResumeComplete, cr_NG_NAS_IndWithPiggybacking(p_ExpectedSecurityStatus), p_RoutingInfoSUL)) -> value v_ReceivedAsp;

    if (ispresent (v_ReceivedAsp.Signalling.Nas)) { //@sic R5s191051 change 4 sic@

        v_DedicatedNAS_Message := v_ReceivedAsp.Signalling.Nas[0];

    }

    return v_DedicatedNAS_Message;

  }
2.4 Change 4
	Function name
	f_NR5GC_MobilityRegistration_Steps4_6_After_Resume()

	Reason for change
	1. Because the SRB resource is suspended when UE is in RRC_INACTIVE. When the RRC connection is resumed, the SRB resource still exists, and UE will choose to use SRB2 to send or receive the NAS message.

	Summary of change
	1. Add the new function f_NR5GC_MobilityRegistration_Steps4_6_After_Resume.

	TTCN module
	TTCN\Common\NR5GC\NR5GC_NASSteps.ttcn

	MCC160 Comment
	


New function
function f_NR5GC_MobilityRegistration_Steps4_6_After_Resume(NR_CellId_Type p_CellId,

                                                 GMM_MobilityInfo_Type p_GMM_MobilityInfo_Type,

                                                 template (omit) NG_MobileIdentity p_GUTIToSend := omit,

                                                 template (omit) NG_TrackingAreaIdList p_TAIList := omit,

                                                 RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,

                                                 template (value) NG_NetworkFeatureSupport p_NwkFeatureSupport := cs_NG_NetworkFeatureSupport_Def

                                                 ) runs on NR5GC_PTC

  {

    //@sic R5-199036: added p_NwkFeatureSupport sic@

    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 TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_CellId);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);

    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);

    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN, {bit2oct(v_TAC)});

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2; 

    if (isvalue(p_GUTIToSend)) {

      v_GUTIToSend := valueof(p_GUTIToSend);

    }

    if (isvalue(p_TAIList)) {

      v_TAIList := valueof(p_TAIList);

    }

    // Step 4

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Mobility,

                                                   v_GUTIToSend,

                                                   v_TAIList,

                                                   -, -, -, -,

                                                   p_NwkFeatureSupport,

                                                   p_GMM_MobilityInfo_Type.SessionStatus);

    SRB.send(cas_NR_SRB_NasPdu_REQ(p_CellId, v_SRB, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    // Step 5

    // No SRB2 so must be on SRB1

    SRB.receive(car_NR_SRB_NasPdu_IND(p_CellId, v_SRB, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;

    if (not match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_REGISTRATION_COMPLETE)) {

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

    }

    //Step 6

    if (p_ReleaseConnection == rrcConnectionRelease) {

      // Release RRC to enter RRC_IDLE

      f_NR_RRCRelease(p_CellId);

    }

  }

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_4_1_1_NR5GC_N41.log
· PIXCIT settings used:
\ Pics(HiSilicon).xml

\Pixit(TC_6_4_1_1_NR5GC).xml
5 References

	[1]
	R5s200658:   Supporting information for agreement of NR5GC test case 6.4.1.1 in FR1


