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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.2.2.1 which is part of the ATS iwd-TTCN3-B2019-06_D20wk25 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: 
6.2.2.1
ATS Version:
iwd-TTCN3-B2019-06_D20wk25
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
	fl_TC_6_2_2_1_NR5GC_EUTRA_TestBody

	Reason for change
	1. After first N2L, UE should use mapped EPS security context.

2. According to 24.301 5.5.3.2.2, if the UE initiates the first tracking area updating procedure following an initial registration in N1 mode and the UE is operating in the single-registration mode, the UE shall include a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message, but it is not initial registration in N1 in this case, UE radio capability information update needed IE should not be checked.

	Summary of change
	1. Set the second parameter of f_EUTRA38_NR5GC_S1ToN1_IdleMode to true in step 4.
2. Set the 9th parameter of f_EUTRA38_TrackingAreaUpdateFromN1 to true in step 8.

	TTCN module
	Idle_CellSelection_NR5GC_NR.ttcn

	MCC160 Comment
	


Before change

function fl_TC_6_2_2_1_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    // @siclog "Step 1" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.2.1.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85);

    // @siclog "Step 2" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1(eutra_Cell1, tsc_RRC_TI_Def);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 2");

    // @siclog "Step 3" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.2.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE, tsc_NonSuitableOffCellRS_EPRE);

    f_EUTRA_NR_SendCoOrd(NR, cms_EUTRA_NR_Trigger);  // Tx context for Step3 on EUTRA

    // @siclog "Step 4" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);     //Rx context from Step 7 on NR

    // @siclog "Step 7" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.2.1.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85);

    // @siclog "Step 8" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1(eutra_Cell1, tsc_RRC_TI_Def);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 8");

  }
After change

function fl_TC_6_2_2_1_NR5GC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    // @siclog "Step 1" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T1" in table 6.2.2.1.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85);

    // @siclog "Step 2" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1(eutra_Cell1, tsc_RRC_TI_Def);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 2");

    // @siclog "Step 3" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T2" in table 6.2.2.1.3.2-1/2.

    f_EUTRA38_SetCellPower(eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE, tsc_NonSuitableOffCellRS_EPRE);

    f_EUTRA_NR_SendCoOrd(NR, cms_EUTRA_NR_Trigger);  // Tx context for Step3 on EUTRA

    // @siclog "Step 4" siclog@

    // Generic test procedure in TS 38.508-1 Table 4.9.9.2.2-1 take place and UE is camped on NR Cell 1

    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1, true);

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);     //Rx context from Step 7 on NR

    // @siclog "Step 7" siclog@

    // The SS adjusts the NR and E-UTRAN Cell power levels according to row "T3" in table 6.2.2.1.3.2-1/2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85);

    // @siclog "Step 8" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?

    f_EUTRA38_TrackingAreaUpdateFromN1(eutra_Cell1, tsc_RRC_TI_Def, -, -, -, -, -, -, false);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 8");

  }
2.2 Change 2
	Function name
	f_EUTRA38_NR5GC_S1ToN1_IdleMode

	Reason for change
	1. In S1 to N1 process, 5G side does not need to receive LTE side security information.

2. In order to cooperate with change 1.1,the branch setting tsc to MappedSecurityContext is added.

	Summary of change
	1. Replace f_EUTRA38_Send_IRATParametersToNR with f_EUTRA38_Send_GutiParametersToNR.
2. Add the parameter p_AfterN2L. When p_AfterN2L is true ,set v_tsc to tsc_NasKsi_MappedSecurityContext.

	TTCN module
	EUTRA38_NR5GCProcedures.ttcn

	MCC160 Comment
	


Before change

function f_EUTRA38_NR5GC_S1ToN1_IdleMode (EUTRA_CellId_Type p_CellId) runs on EUTRA_5GS_PTC

  {

    var GutiParameters_Type v_GutiParams := f_EUTRA_CellInfo_GetGuti (p_CellId);

    var EUTRA_SecurityParams_Type v_NAS_SecurityParams := f_EUTRA_Security_Get();

    var octetstring v_OctetData;

    var template (value) NasEmu_DecodingInfo_Type v_DecodingInfo;

    f_EUTRA38_Send_IRATParametersToNR(p_CellId);
    // Wait for TAUReq to be sent back

    v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(NR, "TAUReq");

    // Now check it

    v_DecodingInfo := fl_DecodeNasPdu(v_OctetData);

    if (valueof(v_DecodingInfo.IntegrityError) or

               not match (valueof(v_DecodingInfo.NasIndication.Pdu.Msg), cr_TAU_Request_S1ToN1(tsc_EpsUpdate_TaUpdate,

                                                                                               v_NAS_SecurityParams.KSIasme,

                                                                                               f_GutiParameters2MobileIdentity(omit, v_GutiParams)))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "TAU Req failed");

    }

    // Send info about PDU sessions to NR

    f_EUTRA38_SendPduSessionInfoListToNR();

  }
After change

function f_EUTRA38_NR5GC_S1ToN1_IdleMode (EUTRA_CellId_Type p_CellId , boolean p_AfterN2L := false) runs on EUTRA_5GS_PTC

  {

    var GutiParameters_Type v_GutiParams := f_EUTRA_CellInfo_GetGuti (p_CellId);

    var EUTRA_SecurityParams_Type v_NAS_SecurityParams := f_EUTRA_Security_Get();

    var octetstring v_OctetData;

    var template (value) NasEmu_DecodingInfo_Type v_DecodingInfo;
    var B1_Type v_tsc := tsc_NasKsi_NativeSecurityContext;
    f_EUTRA38_Send_GutiParametersToNR (p_CellId);
    // Wait for TAUReq to be sent back

    v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(NR, "TAUReq");

    if (p_AfterN2L)

    {

       v_tsc := tsc_NasKsi_MappedSecurityContext;

    }
    // Now check it

    v_DecodingInfo := fl_DecodeNasPdu(v_OctetData);

    if (valueof(v_DecodingInfo.IntegrityError) or

               not match (valueof(v_DecodingInfo.NasIndication.Pdu.Msg), cr_TAU_Request_S1ToN1(tsc_EpsUpdate_TaUpdate,

                                                                                               v_NAS_SecurityParams.KSIasme,

                                                                                               f_GutiParameters2MobileIdentity(omit, v_GutiParams) ,

                                                                                               v_tsc))) {

      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "TAU Req failed");

    }

    // Send info about PDU sessions to NR

    f_EUTRA38_SendPduSessionInfoListToNR();

  }
2.3 Change 3
	Function name
	cr_TAU_Request_S1ToN1

	Reason for change
	1. In order to cooperate with the change 1.1, add new parameter tsc.

	Summary of change
	1. Add new parameter p_tsc and set default value to tsc_NasKsi_NativeSecurityContext.

	TTCN module
	EUTRA38_NR5GCProcedures.ttcn

	MCC160 Comment
	


Before change

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

                                                                NAS_KsiValue p_KsiValue,

                                                                template (present) MobileIdentity p_MobileId) :=

  { /* @status    APPROVED (NR5GC_IRAT) */

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, tsc_NasKsi_NativeSecurityContext),

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_Active, p_EpsUpdate_TypeValue),

      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := omit,

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

      oldPtmsiSignature          := omit,

      additionalGuti             := omit,

      nonce                      := omit,

      ueNetworkCapability        := omit,

      lastVisitedRegisteredTai   := omit,

      drxParameter               := omit,

      ueRadioCapNeeded           := omit,

      epsBearerContextStatus     := omit,

      msNetworkCapability        := omit,

      oldLai                     := omit,

      tmsiStatus                 := omit,

      msClassmark2               := omit,

      msClassmark3               := omit,

      supportedCodecList         := omit,

      addUpdateType              := omit,

      voiceDomainPref            := omit,

      oldGUTI_Type               := omit,

      deviceProperties           := omit,

      msNetworkFeatureSupport    := omit,

      tmsiBasedNRIContainer      := omit,

      t3324Value                 := omit,

      t3412ExtdValue             := omit,

      extendedDRXParams          := omit,

      ueAddSecurityCap           := omit,

      ueStatus                   := omit,

      addInfoReq                 := omit

    }

  }
After change

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

                                                                NAS_KsiValue p_KsiValue,

                                                                template (present) MobileIdentity p_MobileId ,

                                                                B1_Type p_tsc := tsc_NasKsi_NativeSecurityContext) :=

  { /* @status    APPROVED (NR5GC_IRAT) */

    tRACKING_AREA_UPDATE_REQUEST := {

      securityHeaderType         := tsc_SHT_NoSecurityProtection,

      protocolDiscriminator      := tsc_PD_EMM,

      messageType                := tsc_MT_TauRequest,

      asmeNasKeySetId            := cr_NAS_KeySetIdentifier(p_KsiValue, p_tsc),

      epsUpdateType              := cr_EPS_UpdateType(tsc_EpsUpdate_Active, p_EpsUpdate_TypeValue),

      oldGuti                    := p_MobileId,

      nonCurrentNativeNasKeySetId  := omit,

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

      oldPtmsiSignature          := omit,

      additionalGuti             := omit,

      nonce                      := omit,

      ueNetworkCapability        := omit,

      lastVisitedRegisteredTai   := omit,

      drxParameter               := omit,

      ueRadioCapNeeded           := omit,

      epsBearerContextStatus     := omit,

      msNetworkCapability        := omit,

      oldLai                     := omit,

      tmsiStatus                 := omit,

      msClassmark2               := omit,

      msClassmark3               := omit,

      supportedCodecList         := omit,

      addUpdateType              := omit,

      voiceDomainPref            := omit,

      oldGUTI_Type               := omit,

      deviceProperties           := omit,

      msNetworkFeatureSupport    := omit,

      tmsiBasedNRIContainer      := omit,

      t3324Value                 := omit,

      t3412ExtdValue             := omit,

      extendedDRXParams          := omit,

      ueAddSecurityCap           := omit,

      ueStatus                   := omit,

      addInfoReq                 := omit

    }

  }
2.4 Change 4
	Function name
	f_EUTRA38_TrackingAreaUpdateFromN1

	Reason for change
	1. In order to cooperate with the change 1.2, add new parameter p_FirstN1_S1Transition.

	Summary of change
	1. Add new parameter p_FirstN1_S1Transition and set default value to true.

	TTCN module
	EUTRA38_NR5GCProcedures.ttcn

	MCC160 Comment
	


Before change

function f_EUTRA38_TrackingAreaUpdateFromN1(EUTRA_CellId_Type p_CellId,

                                              RRC_TransactionIdentifier p_RRC_TI,

                                              template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,

                                              N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                              RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                              template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling,

                                              template (omit) PLMN_List p_EPLMNlist := omit,

                                              template  MobileIdentity p_MobileId := omit) runs on EUTRA_5GS_PTC return NasCount_Type

{

    var NAS_MSG_Indication_Type v_NasInd;

    var template (present) MobileIdentity v_MobileId := cr_MobileIdAny;

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    if (isvalue(p_MobileId)) { // @sic R5s200564 sic@

      v_MobileId := p_MobileId;

    }

    if (p_CxtType == MAPPED_CXT) { // @sic R5s200564 sic@

      v_MobileId := v_MappedGUTI;

    }

    v_NasInd := f_EUTRA38_TAUReqFromN1(p_CellId,

                                       p_RRC_TI,

                                       v_MobileId,

                                       p_CellIdPreviouslyCampedOn,

                                       p_EstablishmentCause);

    return f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(p_CellId,

                                                          p_RRC_TI,

                                                          v_NasInd,

                                                          p_CxtType,

                                                          p_ReleaseRequired,

                                                          p_EPLMNlist);

}
After change

function f_EUTRA38_TrackingAreaUpdateFromN1(EUTRA_CellId_Type p_CellId,

                                              RRC_TransactionIdentifier p_RRC_TI,

                                              template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,

                                              N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,

                                              RRCConnectionReleaseRequired_Type p_ReleaseRequired := rrcConnectionRelease,

                                              template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling,

                                              template (omit) PLMN_List p_EPLMNlist := omit,

                                              template  MobileIdentity p_MobileId := omit ,

                                              boolean p_FirstN1_S1Transition := true) runs on EUTRA_5GS_PTC return NasCount_Type

{

    var NAS_MSG_Indication_Type v_NasInd;

    var template (present) MobileIdentity v_MobileId := cr_MobileIdAny;

    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);

    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);

    if (isvalue(p_MobileId)) { // @sic R5s200564 sic@

      v_MobileId := p_MobileId;

    }

    if (p_CxtType == MAPPED_CXT) { // @sic R5s200564 sic@

      v_MobileId := v_MappedGUTI;

    }

    v_NasInd := f_EUTRA38_TAUReqFromN1(p_CellId,

                                       p_RRC_TI,

                                       v_MobileId,

                                       p_CellIdPreviouslyCampedOn,

                                       p_EstablishmentCause ,

                                       p_FirstN1_S1Transition);

    return f_EUTRA38_TrackingAreaUpdateFromN1_WithoutReq(p_CellId,

                                                          p_RRC_TI,

                                                          v_NasInd,

                                                          p_CxtType,

                                                          p_ReleaseRequired,

                                                          p_EPLMNlist);

}
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. The documentation below is enclosed as evidence of the successful test case run [1]:
       Datang Linktester

· Test Case Execution log file:
\ TC_6_2_2_1_NR5GC_N41-FDD3.log
· PIXCIT settings used:
\ Pics(Hisilicon-IRAT).xml

\Pixit(TC_6_2_2_1_NR5GC).xml
5 References
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	R5s200949:   Supporting information for agreement of NR5GC test case 6.2.2.1 in FR1


