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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 9.3.1.3 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:
Wang Fu

wangfu@datangmobile.cn
1.1 Verification Test Summary

Test Case: 
9.3.1.3
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
Change 2.1

	Function name
	f_TC_9_3_1_3_NR5GC

	Reason for change
	1. Cell related paramters such as TAC,PLMN can only be assigned after CellInfo init step.
2. LTE side will send UE Capability information to 5G side in preamble step.

	Summary of change
	1. Move the assignment of TAC,PLMN and other parameters to the f_NR5GC_IRAT_Init step.
2. Add fl_NR5GC_IRAT_UECapabilityTransfer before 5G preamble step.

	TTCN module
	Mobility_Registration_NR5GC_NR.ttcn

	MCC160 Comment
	Accepted


Before change

function f_TC_9_3_1_3_NR5GC() runs on NR5GC_PTC

  { //Mobility and periodic Registration Update / Rejected / Single-registration mode with N26 / 5GMM-IDLE / Handling of EPC relevant parameters

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellA);

    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN(v_NGC_NASCellA));

    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellA);

    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_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    f_NR5GC_IRAT_Init(NR_6);

    //Create and configure cell

    f_NR_CellConfig_Def(v_NGC_NASCellA);

    // Wait until UE has attached on EUTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    // Now register on NR

    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13 (v_NGC_NASCellA);

    // Specific T3512 value

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_NoSecurity,

                                                   v_GUTIToSend,

                                                   v_TAIList,

                                                   -, -, -, -, -,

                                                   v_GMM_MobilityInfo.SessionStatus, //@sic R5-198509 sic@

                                                   -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI ('5E'O, '100'B, '00001'B));

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

    f_NR5GC_RRC_Idle_Steps15_20(v_NGC_NASCellA, TESTMode_OFF);

    // Now tell EUTRA preamble finished

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

    f_NR_TestBody_Set(true);

    fl_TC_9_3_1_3_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }
After change

function f_TC_9_3_1_3_NR5GC() runs on NR5GC_PTC

  { //Mobility and periodic Registration Update / Rejected / Single-registration mode with N26 / 5GMM-IDLE / Handling of EPC relevant parameters

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    var TrackingAreaCode v_TAC;

    var NAS_PlmnId v_PLMN;

    var NG_NAS_GutiParameters_Type v_GutiParams;

    var template (value) NG_MobileIdentity v_GUTIToSend;

    var template (value) NG_TrackingAreaIdList v_TAIList;

    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; // No SRB2 so must be on SRB1

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    f_NR5GC_IRAT_Init(NR_6);


v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellA);


v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN(v_NGC_NASCellA));


v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellA);

v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);


v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN, {bit2oct(v_TAC)});
    //Create and configure cell

f_NR_CellConfig_Def(v_NGC_NASCellA);
fl_NR5GC_IRAT_UECapabilityTransfer(v_NGC_NASCellA);
    // Wait until UE has attached on EUTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Preamble");

    // Now register on NR

    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13 (v_NGC_NASCellA);

    // Specific T3512 value

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_NoSecurity,

                                                   v_GUTIToSend,

                                                   v_TAIList,

                                                   -, -, -, -, -,

                                                   v_GMM_MobilityInfo.SessionStatus, //@sic R5-198509 sic@

                                                   -, -, -, -, -, -,

                                                   cs_GPRS_Timer2_3_IEI ('5E'O, '100'B, '00001'B));

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

    f_NR5GC_RRC_Idle_Steps15_20(v_NGC_NASCellA, TESTMode_OFF);

    // Now tell EUTRA preamble finished

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

    f_NR_TestBody_Set(true);

    fl_TC_9_3_1_3_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // UE now on EUTRA

    f_NR_ReleaseAllCells();

  }
Change 2.2

	Function name
	fl_TC_9_3_1_3_NR5GC_TestBody

	Reason for change
	1. According to TS 24.501 clause 5.3.1.3, UE shall start the timer T3540 if the UE receives a REGISTRATION REJECT message with 5GMM cause value #9. If 5G cell is still available at this time,UE shall initiate the registration procedure when the timer T3540 expired.

	Summary of change
	1. Use f_NR_SetCellPower set the power of cellA to off after step 4

	TTCN module
	Mobility_Registration_NR5GC_NR.ttcn

	MCC160 Comment
	Accepted


Before change

function fl_TC_9_3_1_3_NR5GC_TestBody() runs on NR5GC_PTC

  {

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    //@siclog "Step 1" siclog@

    f_Delay(25.0);

    //@siclog "Step 2" siclog@

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_IntegrityProtected));

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,

                                           v_ReceivedMsg.Pdu,

                                           Periodic,

                                           f_NR5GC_GetMobileIdGUTI(v_NGC_NASCellA, omit),

                                           v_NAS_SecurityParams.KSIamf,

                                           tsc_NasKsi_NativeSecurityContext,

                                           -, -, -, -,

                                           f_LastVisited_TAI(v_NGC_NASCellA))) {

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

    }

    //@siclog "Step 3" siclog@

    // power level on NR cell doesn't change

    // all parameters will be deleted on EUTRA side, so just send trigger

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Test Body"));

    //@siclog "Step 4" siclog@

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_NoSecurityProtection, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, '00001001'B)))));

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

  }
After change

function fl_TC_9_3_1_3_NR5GC_TestBody() runs on NR5GC_PTC

  {

    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    //@siclog "Step 1" siclog@

    f_Delay(25.0);

    //@siclog "Step 2" siclog@

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_IntegrityProtected));

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo,

                                           v_ReceivedMsg.Pdu,

                                           Periodic,

                                           f_NR5GC_GetMobileIdGUTI(v_NGC_NASCellA, omit),

                                           v_NAS_SecurityParams.KSIamf,

                                           tsc_NasKsi_NativeSecurityContext,

                                           -, -, -, -,

                                           f_LastVisited_TAI(v_NGC_NASCellA))) {

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

    }

    //@siclog "Step 3" siclog@

    // power level on NR cell doesn't change

    // all parameters will be deleted on EUTRA side, so just send trigger

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Test Body"));

    //@siclog "Step 4" siclog@

    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,

                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1

                                   cs_TimingInfo_Now,

                                   cs_NG_NAS_Request(tsc_SHT_NoSecurityProtection, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, '00001001'B)))));

f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);
    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Postamble");

  }
Change 2.3

	Function name
	cdr_ATTACH_REQUEST_ImsiNoOldGUTI

	Reason for change
	1. According to TS 24.401 clause 5.5.3.2.5, UE shall delete any GUTI, last visited registered TAI, TAI list and eKSI excluding location area identification. UE operating in CS/PS mode 1 or CS/PS mode 2 stores the received location area identification after combined attach is accepted in the preamble procedure according to TS 24.301 clause 5.5.1.3.4.2. Then, UE will include it in the Old location area identification IE in the ATTACH REQUEST message at step 5 according to TS 24.301 clause 5.5.1.3.2.

	Summary of change
	1. Delete oldLai check.

	TTCN module
	Mobility_Registration_NR5GC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before change

  template (present) NAS_UL_Message_Type cdr_ATTACH_REQUEST_ImsiNoOldGUTI(template (present) NAS_AttDetValue_Type p_AttachTypeValue,

                                                                           template AdditionalUpdateType p_AdditionalUpdateType)

    modifies cr_508_ATTACH_REQUEST :=

  {

    aTTACH_REQUEST := {

      nasKeySetId              := cr_NAS_KeySetIdentifier(tsc_NasKsi_NoKey, ?),

      epsMobileIdentity        := f_Imsi2MobileIdentity(px_IMSI_Def),

      oldPtmsiSignature        := omit,

      lastVisitedRegisteredTai := omit,

      oldLai                   := omit,
      oldGUTI_Type             := omit

    }

  }
After change

  template (present) NAS_UL_Message_Type cdr_ATTACH_REQUEST_ImsiNoOldGUTI(template (present) NAS_AttDetValue_Type p_AttachTypeValue,

                                                                           template AdditionalUpdateType p_AdditionalUpdateType)

    modifies cr_508_ATTACH_REQUEST :=

  {

    aTTACH_REQUEST := {

      nasKeySetId              := cr_NAS_KeySetIdentifier(tsc_NasKsi_NoKey, ?),

      epsMobileIdentity        := f_Imsi2MobileIdentity(px_IMSI_Def),

      oldPtmsiSignature        := omit,

      lastVisitedRegisteredTai := omit,
      oldGUTI_Type             := omit

    }

  } 
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_9_3_1_3_NR5GC_N78.log
· PIXCIT settings used:
\ Pics(Hisilicon-IRAT).xml

\Pixit(TC_9_3_1_3_NR5GC).xml
5 References
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