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Overview

This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1.4.2.2.1 which is part of the NR5GC_IRAT_IWD_20wk11 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:
Ting Gao

gaoting@starpointcomm.com
Verification Test Summary

Test Case: 
8.1.4.2.2.1
ATS Version:
iwd-TTCN3-B2019-06_D20wk11

System Simulator used:
Starpoint SP9500 Test system
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
Corrections required
Change 1
	Function name
	f_TC_8_1_4_2_2_1_NR5GC_EUTRA()

	Reason for change
	According to TS38.523-1 8.1.4.2.2.1.3.1, if not pc_IP_Ping, the UE is in state Generic RB Established (state 3)  and Test Loop Function (On) with UE test loop mode B on E-UTRA Cell 1 according to 36.508 [7].

	Summary of change
	Add close UE test loop procedure to make sure UE loop back data in step7.

	TTCN module
	IRAT_Handover_NR5GC_EUTRA.ttcn

	MCC160 Comment
	


Before change

   function f_TC_8_1_4_2_2_1_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT Handover / From E-UTRA to NR / Success

    f_EUTRA38_IRAT_Init(c31); // @sic R5-198922 sic@

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA38_NR5GC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, RRC_CONNECTED);

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

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_1_4_2_2_1_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    // UE now on NR

    f_EUTRA_ReleaseAllCells();

  }    
After change

      function f_TC_8_1_4_2_2_1_NR5GC_EUTRA() runs on EUTRA_5GS_PTC

  { // Inter-RAT Handover / From E-UTRA to NR / Success

    f_EUTRA38_IRAT_Init(c31); // @sic R5-198922 sic@

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA38_NR5GC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, RRC_CONNECTED);


if (not pc_IP_Ping) {

      f_EUTRA_CloseUE_TestLoopModeB (eutra_Cell1, '00'O);

    }

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

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_1_4_2_2_1_NR5GC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    // UE now on NR

    f_EUTRA_ReleaseAllCells();

  }

}
Change 2
	Function name
	 f_TC_8_1_4_2_2_1_NR5GC()

	Reason for change
	The attach procedure in EUTRA side wait for UE capability information in f_EUTRA38_NR_Capability.

	Summary of change
	Add trigger to finish the attach procedure in EUTRA side.

	TTCN module
	IRAT_Handover_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

 function f_TC_8_1_4_2_2_1_NR5GC() runs on NR5GC_PTC

  { // Inter-RAT Handover / From E-UTRA to NR / Success

    f_NR5GC_IRAT_Init(NR_6);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    f_NR_TestBody_Set(true);

    fl_TC_8_1_4_2_2_1_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

    // take down the EUTRA cell

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

  }
After change

     function f_TC_8_1_4_2_2_1_NR5GC() runs on NR5GC_PTC

  { // Inter-RAT Handover / From E-UTRA to NR / Success

    f_NR5GC_IRAT_Init(NR_6);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);


fl_NR5GC_IRAT_UECapabilityTransfer(nr_Cell1);
    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    f_NR_TestBody_Set(true);

    fl_TC_8_1_4_2_2_1_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

    // take down the EUTRA cell

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

  }
Change 3
	Function name
	fl_TC_8_1_4_2_2_1_TestBody()

	Reason for change
	In step3-5, f_NR5GC_MobilityRegistration can not be used directly, RRC setup procedure is not expected.

	Summary of change
	Rewrite step3-5.

	TTCN module
	IRAT_Handover_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

function fl_TC_8_1_4_2_2_1_TestBody() runs on NR5GC_PTC

  {

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (EUTRA);

    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList;

    var template (omit) GSM_MobilityInfo_Type v_PDUSessionInfo;

    var integer v_DRBId;

    var TriggerOrTimeout_Type v_TriggerOrTimeout;

    timer t_ReregisterIMS := 10.0;

    //@siclog "Step 0" siclog@

    //@sic R5-198922 sic@

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_Delay (5.0);

    //@siclog "Steps 1-2" siclog@

    // derive 5G parameters from values received from EUTRA

    f_NR5GC_MappedContextFromS1_InitNAS (nr_Cell1, v_SecurityRx, true);

    v_PduSessionInfoList := f_EUTRA_NR_WaitForCoOrd_PduSessionInfoList(EUTRA);

    // this also sends octetstring to EUTRA and waits for the Complete message

    f_NR5GC_508RRC_InterRAT_HO_ToNR(nr_Cell1, v_PduSessionInfoList);

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

    //@siclog "Steps 3-5" siclog@

    f_NR5GC_MobilityRegistration(nr_Cell1, -, -, -, -, noRrcConnectionRelease);
    // Procedure for UE-requested PDU session modification according to 38.508 Table 4.9.14.2.2-1

    f_NR5GC_IRAT_S1ToN1_SessionModification(nr_Cell1);

    //  Deal with potential IMS Re-Registration

    if (f_NR_GetDefaultDRB_ForIMSPDUSession() > -1) { // There is an IMS session

      v_TriggerOrTimeout := f_IMS_IPCAN_WaitForTriggerOrTimeout(IMS[tsc_Index_PDN1], t_ReregisterIMS);

      select (v_TriggerOrTimeout) {

        case (TRIGGER) {                                          // => IMS Re-Registration has been started ...

          f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);        //    ... wait for IMS Re-Registration being finished

        }

        case (TIMEOUT) {

          f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1], cms_IPCAN_IMS_ReregistrationStop);

        }

      }

    }

    // @siclog "Steps 7" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data?

    // Prose needs to be updated to remove hard-coding of DRB1 FFS

    v_DRBId := f_NR_GetDefaultDRB_ForFirstNonIMSPDUSession();

    v_PDUSessionInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Internet_DNN);

      f_NR5GC_CheckDataPath(nr_Cell1, f_NR5GC_GetPdnIndex(valueof(v_PDUSessionInfo)), dedicatedBearer, 1, "Step 7");

 }    
After change

  function fl_TC_8_1_4_2_2_1_TestBody() runs on NR5GC_PTC

  {

    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx := f_EUTRA_NR_WaitForCoOrd_Security (EUTRA);

    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList;

    var GSM_MobilityInfo_Type v_PDUSessionInfo;

    var integer v_DRBId;

    var TriggerOrTimeout_Type v_TriggerOrTimeout;


   var GMM_MobilityInfo_Type v_GMM_MobilityInfo;


   var NR_SRB_COMMON_IND v_ReceivedAsp;

    timer t_ReregisterIMS := 10.0;

    //@siclog "Step 0" siclog@

    //@sic R5-198922 sic@

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    f_Delay (5.0);

    //@siclog "Steps 1-2" siclog@

    // derive 5G parameters from values received from EUTRA

    f_NR5GC_MappedContextFromS1_InitNAS (nr_Cell1, v_SecurityRx, true);

    v_PduSessionInfoList := f_EUTRA_NR_WaitForCoOrd_PduSessionInfoList(EUTRA);

    // this also sends octetstring to EUTRA and waits for the Complete message

    f_NR5GC_508RRC_InterRAT_HO_ToNR(nr_Cell1, v_PduSessionInfoList);

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

    //@siclog "Steps 3-5" siclog@


SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected))) -> value v_ReceivedAsp;


if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedAsp.Signalling.Nas[0].Pdu, Mobility)) {

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

    }


f_NR5GC_MobilityRegistration_Steps4_6_SRB2(nr_Cell1, v_GMM_MobilityInfo, omit, omit, noRrcConnectionRelease);

    // Procedure for UE-requested PDU session modification according to 38.508 Table 4.9.14.2.2-1

    f_NR5GC_IRAT_S1ToN1_SessionModification(nr_Cell1);

    //  Deal with potential IMS Re-Registration

    if (f_NR_GetDefaultDRB_ForIMSPDUSession() > -1) { // There is an IMS session

      v_TriggerOrTimeout := f_IMS_IPCAN_WaitForTriggerOrTimeout(IMS[tsc_Index_PDN1], t_ReregisterIMS);

      select (v_TriggerOrTimeout) {

        case (TRIGGER) {                                          // => IMS Re-Registration has been started ...

          f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);        //    ... wait for IMS Re-Registration being finished

        }

        case (TIMEOUT) {

          f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1], cms_IPCAN_IMS_ReregistrationStop);

        }

      }

    }

    // @siclog "Steps 7" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data?

    // Prose needs to be updated to remove hard-coding of DRB1 FFS

    v_DRBId := f_NR_GetDefaultDRB_ForFirstNonIMSPDUSession();

    v_PDUSessionInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Internet_DNN);

    f_NR5GC_CheckDataPath(nr_Cell1, f_NR5GC_GetPdnIndex(v_PDUSessionInfo), dedicatedBearer, 1, "Step 7", -,v_PduSessionInfoList[0].PDU_SessionId, v_PduSessionInfoList[0].QFI );

  }
Change 4
	Function name
	f_NR5GC_508RRC_InterRAT_HO_ToNR()

	Reason for change
	1 UE can not decode the message container in MobilityFromEUTRACommand message because the type of v_RRCReconfiguration is not correct.

	Summary of change
	1 Retype v_RRCReconfiguration；

	TTCN module
	IRAT_Handover_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

function f_NR5GC_508RRC_InterRAT_HO_ToNR(NR_CellId_Type                       p_TargetCellId,

                                           EUTRA_NR_PduSessionInfoList_Type     p_PduSessionInfoList,

                                           RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                           template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit
                                           ) runs on NR5GC_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);

    var template (value) NR_RachProcedureConfig_Type v_RachProcedureConfig := cs_NR_RachProcedureConfig_CRNTI_HO(v_NR_PhysicalParameters, p_RNTI_Value); //CBRA

    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (value) PDUSessionInfoList_Type v_SessionInfoList;

    var integer v_NoOfPduSessions := lengthof(p_PduSessionInfoList);

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template(value) CellGroupConfig v_CellGroupConfig;

    var template (value) NR_RadioBearerList_Type v_RadioBearerList;  // list of DRBs to be configured at the SS (SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here)

    var template (value) SDAP_ConfigurationList_Type v_SDAP_ConfigurationList;

    var template (value) MasterKeyUpdate v_MasterKeyUpdate;

    var NextHopChainingCount v_NCC := tsc_NR_38508_NextHopChainingCount;

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var MessageAuthenticationCode v_CalculatedMac;

    var template (value) S1ToN1TransparentContainer v_NASContainer;

    var bitstring v_NASContainerString;

    var integer i;

    if (isvalue(p_RACH_ConfigDedicated.uplink)){ //CFRA

       v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);

       v_RachProcedureConfig := cs_NR_RachProcedureConfig_CFRA(v_NR_PhysicalParameters);

    }

    v_NASContainer := cs_S1ToN1TransparentContainer (omit,         // FFS should this be set to omit in order to calculate its own value?

                                                     v_SecurityParams.NAS_Ciphering.Algorithm,

                                                     v_SecurityParams.NAS_Integrity.Algorithm,

                                                     int2bit(v_NCC, 3),

                                                     tsc_NasKsi_MappedSecurityContext,

                                                     v_SecurityParams.KSIamf);

    v_NASContainerString := encvalue(valueof(v_NASContainer));

    v_CalculatedMac := fx_NG_NasIntegrityAlgorithm(bit2oct(v_NASContainerString),

                                                   v_SecurityParams.NAS_Integrity.Algorithm,

                                                   v_SecurityParams.NAS_Integrity.K_NAS,

                                                   'FFFFFFFF'O,  // according to 33.501 cl. 8.4.2

                                                   '00001'B,

                                                   tsc_DirectionDL);

    v_NASContainer.mac := v_CalculatedMac;

    v_NASContainerString := encvalue(v_NASContainer);

    v_MasterKeyUpdate := cs_MasterKeyUpdate(true, v_NCC, bit2oct(v_NASContainerString));

    for (i := 0; i < v_NoOfPduSessions; i := i + 1) {

      v_SessionInfoList[i] := cs_GSM_MobilityInfo(cs_NG_PDU_SessionId(int2oct(p_PduSessionInfoList[i].PDU_SessionId, 1)), -, p_PduSessionInfoList[i].IsIMS);

      f_NR5GC_MobileInfo_AddPDUSession(valueof(v_SessionInfoList[i]));

    }

    f_BuildRRCReconfigParamsNewDRBs (v_RadioBearerConfig,

                                     v_CellGroupConfig,

                                     v_RadioBearerList,

                                     v_SDAP_ConfigurationList,

                                     p_TargetCellId,

                                     valueof(v_SessionInfoList),

                                     NONE);

    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_InterRAT_HO(v_RadioBearerConfig,

                                                                   v_CellGroupConfig,

                                                                   -,

                                                                   v_MasterKeyUpdate);

    // Enable IP handling for each default DRB

    for (i := 0; i < v_NoOfPduSessions; i := i + 1) {

      f_IP_ChangeDrbMappingNR(IP, p_TargetCellId, cs_IP_QosFlowId(p_PduSessionInfoList[i].PDU_SessionId, p_PduSessionInfoList[i].QFI), p_PduSessionInfoList[i].PdnIndex);

    }

    f_NR5GC_508RRC_InterRAT_HO_ToNR_Common_Steps1_14(p_TargetCellId,

                                                     v_RadioBearerList,

                                                     p_RNTI_Value,

                                                     v_RRCReconfiguration,

                                                     v_RachProcedureConfig,

                                                     -,

                                                     -,

                                                     v_NCC,

                                                     p_RACH_ConfigDedicated);

  }
After change

function f_NR5GC_508RRC_InterRAT_HO_ToNR(NR_CellId_Type                       p_TargetCellId,

                                           EUTRA_NR_PduSessionInfoList_Type     p_PduSessionInfoList,

                                           RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                           template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit

                                           ) runs on NR5GC_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);

    var template (value) NR_RachProcedureConfig_Type v_RachProcedureConfig := cs_NR_RachProcedureConfig_CRNTI_HO(v_NR_PhysicalParameters, p_RNTI_Value); //CBRA

    //var template (value) DL_DCCH_Message v_RRCReconfiguration;

    var template (value) RRCReconfiguration_v1530_IEs v_RRCReconfiguration_v1530;//ttcn cr

    var template (value) RRCReconfiguration           v_RRCReconfiguration;//ttcn cr

    var template (value) PDUSessionInfoList_Type v_SessionInfoList;

    var integer v_NoOfPduSessions := lengthof(p_PduSessionInfoList);

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template(value) CellGroupConfig v_CellGroupConfig;

    var template (value) NR_RadioBearerList_Type v_RadioBearerList;  // list of DRBs to be configured at the SS (SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here)

    var template (value) SDAP_ConfigurationList_Type v_SDAP_ConfigurationList;

    var template (value) MasterKeyUpdate v_MasterKeyUpdate;

    var NextHopChainingCount v_NCC := tsc_NR_38508_NextHopChainingCount;

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var MessageAuthenticationCode v_CalculatedMac;

    var template (value) S1ToN1TransparentContainer v_NASContainer;

    var bitstring v_NASContainerString;

    var integer i;

    if (isvalue(p_RACH_ConfigDedicated.uplink)){ //CFRA

       v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);

       v_RachProcedureConfig := cs_NR_RachProcedureConfig_CFRA(v_NR_PhysicalParameters);

    }

    v_NASContainer := cs_S1ToN1TransparentContainer (omit,         // FFS should this be set to omit in order to calculate its own value?

                                                     v_SecurityParams.NAS_Ciphering.Algorithm,

                                                     v_SecurityParams.NAS_Integrity.Algorithm,

                                                     int2bit(v_NCC, 3),

                                                     tsc_NasKsi_MappedSecurityContext,

                                                     v_SecurityParams.KSIamf);

    v_NASContainerString := encvalue(valueof(v_NASContainer));

    v_CalculatedMac := fx_NG_NasIntegrityAlgorithm(bit2oct(v_NASContainerString),

                                                   v_SecurityParams.NAS_Integrity.Algorithm,

                                                   v_SecurityParams.NAS_Integrity.K_NAS,

                                                   'FFFFFFFF'O,  // according to 33.501 cl. 8.4.2

                                                   '00001'B,

                                                   tsc_DirectionDL);

    v_NASContainer.mac := v_CalculatedMac;

    v_NASContainerString := encvalue(v_NASContainer);

    v_MasterKeyUpdate := cs_MasterKeyUpdate(true, v_NCC, bit2oct(v_NASContainerString));

    for (i := 0; i < v_NoOfPduSessions; i := i + 1) {

      v_SessionInfoList[i] := cs_GSM_MobilityInfo(cs_NG_PDU_SessionId(int2oct(p_PduSessionInfoList[i].PDU_SessionId, 1)), -, p_PduSessionInfoList[i].IsIMS);

      f_NR5GC_MobileInfo_AddPDUSession(valueof(v_SessionInfoList[i]));

    }

    f_BuildRRCReconfigParamsNewDRBs (v_RadioBearerConfig,

                                     v_CellGroupConfig,

                                     v_RadioBearerList,

                                     v_SDAP_ConfigurationList,

                                     p_TargetCellId,

                                     valueof(v_SessionInfoList),

                                     NONE);

    /*v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_InterRAT_HO(v_RadioBearerConfig,

                                                                   v_CellGroupConfig,

                                                                   -,

                                                                   v_MasterKeyUpdate);*/

    v_RRCReconfiguration_v1530 := cs_NR_RRCReconfiguration_v1530_IEs_814221(bit2oct(encvalue(v_CellGroupConfig)),

                                                                     v_MasterKeyUpdate);

    v_RRCReconfiguration := cs_38508_RRCReconfigurationIE(tsc_NR_RRC_TI_Def, v_RadioBearerConfig, omit, -, v_RRCReconfiguration_v1530)

    // Enable IP handling for each default DRB

    for (i := 0; i < v_NoOfPduSessions; i := i + 1) {

      f_IP_ChangeDrbMappingNR(IP, p_TargetCellId, cs_IP_QosFlowId(p_PduSessionInfoList[i].PDU_SessionId, p_PduSessionInfoList[i].QFI), p_PduSessionInfoList[i].PdnIndex);

    }

    f_NR5GC_508RRC_InterRAT_HO_ToNR_Common_Steps1_14(p_TargetCellId,

                                                     v_RadioBearerList,

                                                     p_RNTI_Value,

                                                     v_RRCReconfiguration,

                                                     v_RachProcedureConfig,

                                                     -,

                                                     -,

                                                     v_NCC,

                                                     p_RACH_ConfigDedicated);

  }
Change 5
	Function name
	f_NR5GC_MobilityRegistration_Steps4_6_SRB2()

	Reason for change
	According to the test procedure, SRB2 has already established, so must use SRB2. A new function may not necessary ,we can modify function f_NR5GC_MobilityRegistration_Steps4_6 instead.

	Summary of change
	Add a new function.

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	


New function

 function f_NR5GC_MobilityRegistration_Steps4_6_SRB2(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

    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);

    }

  }    
Change 6
	Function name
	f_BuildRRCReconfigParamsNewDRBs()

	Reason for change
	1 mandatory IEs are missing, CellGroupConfig during Inter-RAT Handover.e.g pdsch-HARQ-ACK-Codebook; firstActiveDownlinkBWP-Id; firstActiveUplinkBWP-Id. scheduling request configuration in mac-CellGroupConfig and schedulingRequestResource in PUCCH-config in Table 8.1.4.2.2.1.3.3-4: CellGroupConfig is missing and UE could not trigger scheduling request after inter-RAT handover.


	Summary of change
	Set the mandatory IE according to agreed cr 

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	


Before change

function f_BuildRRCReconfigParamsNewDRBs (out template (value) RadioBearerConfig p_RadioBearerConfig,

                                      out template (value) CellGroupConfig p_CellGroupConfig,

                                      out template (value) NR_RadioBearerList_Type p_SSConfig,

                                      out template (value) SDAP_ConfigurationList_Type p_SDAP_Configuration,

                                      NR_CellId_Type p_CellId,

                                      PDUSessionInfoList_Type p_GSM_MobilityInfoList,

                                      SRBs_AlreadyConfigured p_SRBs := SRB1,

                                      template (value) SDAP_Config p_SDAP_Config := cs_SDAP_Config) runs on NR5GC_PTC

  { // Split function so list of DRBs can be built elsewhere @sic R5-199103 sic@

    var template (omit) SRB_ToAddModList v_SRBToAddModList := omit;

    var template (value) DRB_ToAddModList v_DRBToAddModList;

    var integer v_NewDRBId;

    var NR_DRB_IdentityList_Type v_DrbList;

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var SDAP_Config v_SDAP_Config := valueof(p_SDAP_Config); //@sic R5-190720 sic@

    var integer i := 0;

    var integer j := 0; // for CellGroupConfig

    for (i := 0; i < lengthof(p_GSM_MobilityInfoList); i := i + 1) {

      // Set SDAP PDU session Id to the value received in SessionEstablishmentReq @sic R5-190720 sic@

      v_SDAP_Config.pdu_Session  := oct2int(p_GSM_MobilityInfoList[i].SessionId.sessionId);

      p_SDAP_Configuration[i] := f_ReturnNR_SDAP_Configuration_FromSDAP_Config(v_SDAP_Config);

      // Get the DRB Id to use

      v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfoList[i], v_SDAP_Config.defaultDRB);

      v_DrbList[i] := v_NewDRBId;

       //SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here

      p_SSConfig[i] := cs_NR_SS_DRB_Config(v_NewDRBId,

                                           cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB),

                                           cs_NR_RlcBearerConfig_AM(v_IsFR1, -, f_NR_LogicalChannelId_DRB(v_NewDRBId)),

                                           p_SDAP_Configuration[i]);

      v_DRBToAddModList[i] := cs_38508_NRDRB_ToAddMod(v_SDAP_Config, v_NewDRBId, cs_38508_PDCP_Config);

    }

    i := 0;

    if (p_SRBs == NONE) { // @sic R5-198923 sic@

      v_SRBToAddModList[i] := cs_NR_SRB_ToAddMod(tsc_SRB1);

      p_CellGroupConfig.rlc_BearerToAddModList[j] := valueof(cs_38508_RLC_BearerConfig_SRB(tsc_SRB1));

      p_CellGroupConfig.spCellConfig.reconfigurationWithSync := cs_NR_ReconfigurationWithSyncDef(f_NR_GetServingCellConfigCommon(p_CellId),

                                                                                               tsc_C_RNTI_Value3,

                                                                                               -, //  p_T304 := ms1000,

                                                                                               omit);

      i := i + 1;

      j := j + 1;

    }

    if (p_SRBs != SRB1_2) { // @sic R5-198923 sic@

      p_CellGroupConfig := f_NR_GetCellgroupConfig_DRB (p_CellId, v_DrbList, true);

      v_SRBToAddModList[i] := cs_NR_SRB_ToAddMod(tsc_SRB2);

      p_CellGroupConfig.rlc_BearerToAddModList[j] := valueof(cs_38508_RLC_BearerConfig_SRB(tsc_SRB2));

      j := j + 1;

    } else { // So must be SRB1_2

      // Build RLC-BearerConfig for new DRB

      p_CellGroupConfig := f_NR_GetCellgroupConfig_DRB (p_CellId, v_DrbList, false);

    }

    p_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRBToAddModList,

                                                         v_DRBToAddModList,

                                                         -,

                                                         cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), master));

  }

After change

 function f_BuildRRCReconfigParamsNewDRBs (out template (value) RadioBearerConfig p_RadioBearerConfig,

                                      out template (value) CellGroupConfig p_CellGroupConfig,

                                      out template (value) NR_RadioBearerList_Type p_SSConfig,

                                      out template (value) SDAP_ConfigurationList_Type p_SDAP_Configuration,

                                      NR_CellId_Type p_CellId,

                                      PDUSessionInfoList_Type p_GSM_MobilityInfoList,

                                      SRBs_AlreadyConfigured p_SRBs := SRB1,

                                      template (value) SDAP_Config p_SDAP_Config := cs_SDAP_Config) runs on NR5GC_PTC

  { // Split function so list of DRBs can be built elsewhere @sic R5-199103 sic@

    var template (omit) SRB_ToAddModList v_SRBToAddModList := omit;

    var template (value) DRB_ToAddModList v_DRBToAddModList;

    var integer v_NewDRBId;

    var NR_DRB_IdentityList_Type v_DrbList;

    var boolean v_IsFR1 := f_NR_CellInfo_GetIsFR1(p_CellId);

    var SDAP_Config v_SDAP_Config := valueof(p_SDAP_Config); //@sic R5-190720 sic@

    var integer i := 0;

    var integer j := 0; // for CellGroupConfig

    for (i := 0; i < lengthof(p_GSM_MobilityInfoList); i := i + 1) {

      // Set SDAP PDU session Id to the value received in SessionEstablishmentReq @sic R5-190720 sic@

      v_SDAP_Config.pdu_Session  := oct2int(p_GSM_MobilityInfoList[i].SessionId.sessionId);

      p_SDAP_Configuration[i] := f_ReturnNR_SDAP_Configuration_FromSDAP_Config(v_SDAP_Config);

      // Get the DRB Id to use

      v_NewDRBId := f_NR_GetNextDRBId(p_GSM_MobilityInfoList[i], v_SDAP_Config.defaultDRB);

      v_DrbList[i] := v_NewDRBId;

       //SRB2 alredy configured in SS at cell creation/RRC release procedure => not needed here

      p_SSConfig[i] := cs_NR_SS_DRB_Config(v_NewDRBId,

                                           cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB),

                                           cs_NR_RlcBearerConfig_AM(v_IsFR1, -, f_NR_LogicalChannelId_DRB(v_NewDRBId)),

                                           p_SDAP_Configuration[i]);

      v_DRBToAddModList[i] := cs_38508_NRDRB_ToAddMod(v_SDAP_Config, v_NewDRBId, cs_38508_PDCP_Config);

    }

    p_CellGroupConfig := f_NR_GetCellgroupConfig_DRB (p_CellId, v_DrbList, false); // @sic R5s200417 sic@

    j := i;  // j is now the length of the DRB list @sic R5s200417 sic@

    i := 0;

    if (p_SRBs == NONE) { // @sic R5-198923 sic@

      v_SRBToAddModList[i] := cs_NR_SRB_ToAddMod(tsc_SRB1);

      p_CellGroupConfig.rlc_BearerToAddModList[j] := valueof(cs_38508_RLC_BearerConfig_SRB(tsc_SRB1));


  p_CellGroupConfig.mac_CellGroupConfig := cs_38508_MAC_CellGroupConfig;


  p_CellGroupConfig.physicalCellGroupConfig := f_NR_CellInfo_GetPhysicalCellGroupConfig(p_CellId);


  p_CellGroupConfig.spCellConfig := f_NR_GetSpCellConfigDef(p_CellId);

      p_CellGroupConfig.spCellConfig.reconfigurationWithSync := cs_NR_ReconfigurationWithSyncDef(f_NR_GetServingCellConfigCommon(p_CellId),

                                                                                               tsc_C_RNTI_Value3,

                                                                                               -, //  p_T304 := ms1000,

                                                                                               omit);

      i := i + 1;

      j := j + 1;

    }

    if (p_SRBs != SRB1_2) { // @sic R5-198923 sic@

      v_SRBToAddModList[i] := cs_NR_SRB_ToAddMod(tsc_SRB2);

      p_CellGroupConfig.rlc_BearerToAddModList[j] := valueof(cs_38508_RLC_BearerConfig_SRB(tsc_SRB2));

    }

    p_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRBToAddModList,

                                                         v_DRBToAddModList,

                                                         -,

                                                         cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), master));

  }

Change 7
	Function name
	f_NR5GC_508RRC_InterRAT_HO_ToNR_Common_Steps1_14()

	Reason for change
	For change 4

	Summary of change
	Change the type of p_RRCReconfiguration from DL_DCCH_Message to RRCReconfiguration.

	TTCN module
	IRAT_Handover_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

function f_NR5GC_508RRC_InterRAT_HO_ToNR_Common_Steps1_14(NR_CellId_Type                                 p_TargetCellId,

                                                            template( value) NR_RadioBearerList_Type       p_RadioBearerList,

                                                            RNTI_Value                                     p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                            template (value) DL_DCCH_Message               p_RRCReconfiguration,

                                                            template (value) NR_RachProcedureConfig_Type   p_RachProcedureConfig,

                                                            template (value) UL_GrantConfig_Type           p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,

                                                            template (present) UL_DCCH_Message             p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,

                                                            NextHopChainingCount                           p_NCC := tsc_NR_38508_NextHopChainingCount,

                                                            template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit

                                                             )

    runs on NR_BASE_PTC

  {

    var octetstring v_EncodedRRCReconfig;

    // Step 1: Target Cell: Configuration of DRBs

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, p_RadioBearerList);

    ...

  }    

After change

function f_NR5GC_508RRC_InterRAT_HO_ToNR_Common_Steps1_14(NR_CellId_Type                                 p_TargetCellId,

                                                            template( value) NR_RadioBearerList_Type       p_RadioBearerList,

                                                            RNTI_Value                                     p_RNTI_Value :=  tsc_C_RNTI_Value3,








                                template (value) RRCReconfiguration            p_RRCReconfiguration,

                                                            template (value) NR_RachProcedureConfig_Type   p_RachProcedureConfig,

                                                            template (value) UL_GrantConfig_Type           p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,

                                                            template (present) UL_DCCH_Message             p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,

                                                            NextHopChainingCount                           p_NCC := tsc_NR_38508_NextHopChainingCount,

                                                            template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit

                                                             )

    runs on NR_BASE_PTC

  {

    var octetstring v_EncodedRRCReconfig;

    // Step 1: Target Cell: Configuration of DRBs

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, p_RadioBearerList);

   ...

  } 
Change 8
	Function name
	cs_NR_RRCReconfiguration_v1530_IEs_814221

	Reason for change
	According to TS38.523-1 Table 8.1.4.2.2.1.3.3-2, fullConfig should be set to true.

	Summary of change
	Write a new template for test case 8.1.4.2.2.1

	TTCN module
	NR_RRC_Templates.ttcn

	MCC160 Comment
	


New template

    template (value) RRCReconfiguration_v1530_IEs cs_NR_RRCReconfiguration_v1530_IEs_814221(template (omit) octetstring p_CellGroupConfig,

                                                                                   template (omit) MasterKeyUpdate p_MasterKeyUpdate := omit,

                                                                                   template (omit) octetstring p_SIB1 := omit,

                                                                                   template (omit) octetstring p_SysInfo := omit,

                                                                                   template (omit) OtherConfig p_OtherConfig := omit,

                                                                                   template (omit) RRCReconfiguration_v1540_IEs p_RRCReconfiguration_v1540_IEs := omit) :=

  { 

    masterCellGroup                         := p_CellGroupConfig,

    fullConfig                                     :=  true_,
    dedicatedNAS_MessageList                := omit, // All NAS Msgs set as Piggybacked Msgs

    masterKeyUpdate                         := p_MasterKeyUpdate,

    dedicatedSIB1_Delivery                  := p_SIB1,

    dedicatedSystemInformationDelivery      := p_SysInfo,

    otherConfig                             := p_OtherConfig,

    nonCriticalExtension                    := p_RRCReconfiguration_v1540_IEs

  };//ttcn cr for 8.1.4.2.2.1
Change 9
	Function name
	f_NR5GC_MappedContextFromS1_InitNAS()

	Reason for change
	For handover test case, it is not SMC procedure.

	Summary of change
	1 Pass false and p_TargetPhysicalCellIdentity,p_ARFCN_DL in.

2 Update RRC KAMF using the value calculate for NAS, not the local value.

	TTCN module
	NR5GC_IRAT_CommonFunctions.ttcn

	MCC160 Comment
	


Before change

 function f_NR5GC_MappedContextFromS1_InitNAS(NR_CellId_Type p_CellId,

                                               EUTRA_NR_CoOrd_Security_Type p_EUTRA_Auth_Params,

                                               boolean p_Handover )  runs on NR5GC_PTC

  {

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var NR_SecurityParams_Type v_RRC_SecurityParams := f_NR_Security_Get();

    if (p_Handover) {

      v_SecurityParams.KAMF := f_NG_Authentication_A15_HO(v_RRC_SecurityParams.NH,
                                                          p_EUTRA_Auth_Params.Key,

                                                          v_SecurityParams.KDF);

    } else {

      v_SecurityParams.KAMF := f_NG_Authentication_A15_IdleMode(p_EUTRA_Auth_Params.NASCountUL,

                                                                p_EUTRA_Auth_Params.Key,

                                                                v_SecurityParams.KDF);

    }

    // Derives KNASenc key

    v_SecurityParams.NAS_Ciphering.K_NAS := f_NG_Authentication_A8 (tsc_NAS_Enc_Alg,v_SecurityParams.NAS_Ciphering.Algorithm,

                                                                           v_SecurityParams.KAMF,

                                                                           v_SecurityParams.KDF);

    // Derives KNASint key

    v_SecurityParams.NAS_Integrity.K_NAS := f_NG_Authentication_A8 (tsc_NAS_Int_Alg,v_SecurityParams.NAS_Integrity.Algorithm,

                                                                           v_SecurityParams.KAMF,

                                                                           v_SecurityParams.KDF);

    v_RRC_SecurityParams := f_NR_Authentication_InitAS (v_RRC_SecurityParams, 'FFFFFFFF'O);

    // Now update the SS

    f_SS_NG_NAS_ConfigureSecurity(NASCTRL, v_SecurityParams.NAS_Integrity, v_SecurityParams.NAS_Ciphering);

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

    v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(p_CellId, false);

    f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                          v_RRC_SecurityParams.AS_Integrity,

                                          v_RRC_SecurityParams.AS_Ciphering);

    f_NR_Security_Set(v_RRC_SecurityParams);

    f_NR5GC_Security_Set (v_SecurityParams);

  }
After change

function f_NR5GC_MappedContextFromS1_InitNAS(NR_CellId_Type p_CellId,

                                               EUTRA_NR_CoOrd_Security_Type p_EUTRA_Auth_Params,

                                               boolean p_Handover )  runs on NR5GC_PTC

  {

    var NG_NAS_SecurityParams_Type v_SecurityParams := f_NR5GC_Security_Get();

    var NR_SecurityParams_Type v_RRC_SecurityParams := f_NR_Security_Get();

    if (p_Handover) {

      v_SecurityParams.KAMF := f_NG_Authentication_A15_HO(v_RRC_SecurityParams.NH,                                                          p_EUTRA_Auth_Params.Key,

                                                          v_SecurityParams.KDF);

    } else {

      v_SecurityParams.KAMF := f_NG_Authentication_A15_IdleMode(p_EUTRA_Auth_Params.NASCountUL,

                                                                p_EUTRA_Auth_Params.Key,

                                                                v_SecurityParams.KDF);

    }

    // Derives KNASenc key

    v_SecurityParams.NAS_Ciphering.K_NAS := f_NG_Authentication_A8 (tsc_NAS_Enc_Alg,v_SecurityParams.NAS_Ciphering.Algorithm,

                                                                           v_SecurityParams.KAMF,

                                                                           v_SecurityParams.KDF);

    // Derives KNASint key

    v_SecurityParams.NAS_Integrity.K_NAS := f_NG_Authentication_A8 (tsc_NAS_Int_Alg,v_SecurityParams.NAS_Integrity.Algorithm,

                                                                           v_SecurityParams.KAMF,

                                                                           v_SecurityParams.KDF);

v_RRC_SecurityParams.KAMF := v_SecurityParams.KAMF;

if (p_Handover) {

        v_RRC_SecurityParams := f_NR_Authentication_InitAS (v_RRC_SecurityParams, 'FFFFFFFF'O,false,f_NR_CellInfo_GetPhysicalCellId(p_CellId),f_NR_CellInfo_GetFrequencySSB(p_CellId));


}else {

        v_RRC_SecurityParams := f_NR_Authentication_InitAS (v_RRC_SecurityParams, 'FFFFFFFF'O);

    }// for ost HO

    // Now update the SS

    f_SS_NG_NAS_ConfigureSecurity(NASCTRL, v_SecurityParams.NAS_Integrity, v_SecurityParams.NAS_Ciphering);

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

    v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(p_CellId, false);

    f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                          v_RRC_SecurityParams.AS_Integrity,

                                          v_RRC_SecurityParams.AS_Ciphering);

    f_NR_Security_Set(v_RRC_SecurityParams);

    f_NR5GC_Security_Set (v_SecurityParams);

  }
Branches executed

Execution Log Files

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

Test Case Execution log file: 
\ TC_8_1_4_2_2_1_NR5GC_PASS.spm
PIXCIT settings used:

\ NR5GC_IRAT_Testsuite.sppar
In the log file (in .txt / -html format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
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