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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 6.1.2.4, which is part of the LTE test suite. 

The test case can be demonstrated to run with one LTE UE (see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
tc_6_1_2_4
Test Group:
Idle
ATS Version:
iwd-EUTRA-TVB2009-03_D10wk03
System Simulator used:
Anite Conformance Toolset
UE used:
LG Electronics LEO3 UE.

Verification Status:
PASS
4 Corrections required for test case 6.1.2.4
4.1 Introduction

This section describes the changes required to make test case 6.1.2.4 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-TVB2009-03_D10wk03 release.

4.2 Change 1

	Testcase name
	f_EUTRA_TrackingAreaUpdate

	Reason for change
	1) The function “f_GetEAttachType” sets the EPS Update type to the ones that is used in Attach request message. The type value for TAU message is different than that of attach message. 
2) The TAI list is the optional parameter in Tracking area update message. The optional parameters, IEI should be added.
3) The GUTI parameter is the optional parameter in Tracking area update message. The optional parameters IEI should be added.

	Summary of change
	1) Added a procedure to return the EPS update type for the Tracking area update message 
2) Added a template to have the TAI list having the field IEI set to the value. 

3) Assigned the value to IEI, to get the GUTI parameters. 

	Source of change
	File : EUTRA_NASSteps.ttcn


Before:

	  function f_EUTRA_TrackingAreaUpdate ( CellId_Type p_CellId,

                                      RRC_TransactionIdentifier p_RRC_TI, EUTRA_ATTACH_Type p_ForcedAttach := NORMAL) runs on EUTRA_PTC {

    /* Tracking area update behaviour according to 36.523-1 cl. 6.0.3 */

    //    timer t_T3450 := 6.6; /* Timer value + tolerance */

    var NAS_MSG_Indication_Type v_NAS_Ind;

    var ReleaseCause v_ReleaseCause := other;

    var EstablishmentCause v_EstablishmentCause := mo_Signalling;

    var NAS_KsiValue v_KsiValue := f_EUTRA_SecurityKSIasme_Get ( );

    var GutiParameters_Type v_GutiParams:= f_EUTRA_CellInfo_GetGuti ( p_CellId );

    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId (v_GutiParams.PLMN_Identity);

    var B3_Type v_EpsUpdate_TypeValue := f_GetEAttachType(p_ForcedAttach);

    var TrackingAreaCode v_Tac := f_EUTRA_CellInfo_GetTAC ( p_CellId );

    var NAS_Lac v_LAC := f_EUTRA_CellInfo_GetLocationAreaCode ( p_CellId );

    var EPS_BearerContextStatus v_EPS_ContextStatus;

    var template (omit) LocAreaId v_LAI := f_GetLAI (v_PLMN, v_LAC, p_ForcedAttach);

    var template (omit) MobileIdentity v_MSId := f_GetMSId (px_TMSI_Def, p_ForcedAttach);

    var template (value) TrackingAreaIdList v_TaiList := cs_TAIListNonConsecutive_lv( v_PLMN, { bit2oct(v_Tac) } );
    /* Step 1 - 3 */

    /* The TAU Request shall be integrity-protected, but not confidentiality-protected.

       UE uses the cached security context algorithms to protect the TAU Request message.

       ( reuse of keys allocated during attach procedure )

       ( 33.401 cl. 9.1.2 Idle mode procedures in E-UTRAN ) */

    /* Check that TRACKING AREA UPDATE REQUEST message is present and conforms

       with default message ( 36.508 Table 4.7.2-27: TRACKING AREA UPDATE REQUEST ) */

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas ( p_CellId, p_RRC_TI, v_EstablishmentCause,

                                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                      cr_508_TAU_Request ( v_EpsUpdate_TypeValue, v_KsiValue )));

    v_EPS_ContextStatus := v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept

    // UE has now establish SRB1 acc. to 36.331 cl. 5.3.3.4 and entered RRC_CONNECTED state

    /* Step 4: Transmit TRACKING AREA UPDATE ACCEPT message */

    /* In case MME has the cached security context it verifies the TAU Request message

       and replies with TAU Accept message protected with the cached security context

       ( 33.401 cl. 9.1.2 Idle mode procedures in E-UTRAN ) */

    SRB.send ( cas_SRB1_NasPdu_REQ ( p_CellId,

                                     cs_TimingInfo_Now,

                                     cs_NAS_Request ( tsc_SHT_IntegrityProtected_Ciphered,

                                                      cs_508_TAU_Accept ( v_EpsUpdate_TypeValue,

                                                                          f_GutiParameters2MobileIdentity (omit, v_GutiParams ),

                                                                          v_TaiList,

                                                                          v_EPS_ContextStatus,

                                                                          v_LAI,

                                                                          v_MSId) ) ) );
    /* Step 5: Receive TRACKING AREA UPDATE COMPLETE */

    /* According to 24.301 cl: 5.5.3.2.4:

       If the TRACKING AREA UPDATE ACCEPT message contained a GUTI,

       the UE shall return a TRACKING AREA UPDATE COMPLETE message to

       the MME to acknowledge the received GUTI */

    SRB.receive ( car_SRB1_NasPdu_IND ( p_CellId,

                                        cr_NAS_Indication ( tsc_SHT_IntegrityProtected_Ciphered,

                                                            cr_508_TAU_Complete ) ) );

    /* Step 6: Release RRC connection */

    f_EUTRA_RRC_ConnectionRelease ( p_CellId, p_RRC_TI, v_ReleaseCause );

  }


After: 

	  function f_EUTRA_TrackingAreaUpdate ( CellId_Type p_CellId,

                                      RRC_TransactionIdentifier p_RRC_TI, EUTRA_ATTACH_Type p_ForcedAttach := NORMAL) runs on EUTRA_PTC {

    /* Tracking area update behaviour according to 36.523-1 cl. 6.0.3 */

    //    timer t_T3450 := 6.6; /* Timer value + tolerance */

    var NAS_MSG_Indication_Type v_NAS_Ind;

    var ReleaseCause v_ReleaseCause := other;

    var EstablishmentCause v_EstablishmentCause := mo_Signalling;

    var NAS_KsiValue v_KsiValue := f_EUTRA_SecurityKSIasme_Get ( );

    var GutiParameters_Type v_GutiParams:= f_EUTRA_CellInfo_GetGuti ( p_CellId );

    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId (v_GutiParams.PLMN_Identity);

    var B3_Type v_EpsUpdate_TypeValue := f_GetEAttachType_TAU(p_ForcedAttach); // NOTE 1
    var TrackingAreaCode v_Tac := f_EUTRA_CellInfo_GetTAC ( p_CellId );

    var NAS_Lac v_LAC := f_EUTRA_CellInfo_GetLocationAreaCode ( p_CellId );

    var EPS_BearerContextStatus v_EPS_ContextStatus;

    var template (omit) LocAreaId v_LAI := f_GetLAI (v_PLMN, v_LAC, p_ForcedAttach);

    var template (omit) MobileIdentity v_MSId := f_GetMSId (px_TMSI_Def, p_ForcedAttach);

    var template (value) TrackingAreaIdList v_TaiList := cs_TAIListNonConsecutive_lv_TAU( v_PLMN, { bit2oct(v_Tac) } ); // NOTE 2
    /* Step 1 - 3 */

    /* The TAU Request shall be integrity-protected, but not confidentiality-protected.

       UE uses the cached security context algorithms to protect the TAU Request message.

       ( reuse of keys allocated during attach procedure )

       ( 33.401 cl. 9.1.2 Idle mode procedures in E-UTRAN ) */

    /* Check that TRACKING AREA UPDATE REQUEST message is present and conforms

       with default message ( 36.508 Table 4.7.2-27: TRACKING AREA UPDATE REQUEST ) */

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas ( p_CellId, p_RRC_TI, v_EstablishmentCause,

                                                  cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                      cr_508_TAU_Request ( v_EpsUpdate_TypeValue, v_KsiValue )));

    v_EPS_ContextStatus := v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept

    // UE has now establish SRB1 acc. to 36.331 cl. 5.3.3.4 and entered RRC_CONNECTED state

    /* Step 4: Transmit TRACKING AREA UPDATE ACCEPT message */

    /* In case MME has the cached security context it verifies the TAU Request message

       and replies with TAU Accept message protected with the cached security context

       ( 33.401 cl. 9.1.2 Idle mode procedures in E-UTRAN ) */

    SRB.send ( cas_SRB1_NasPdu_REQ ( p_CellId,

                                     cs_TimingInfo_Now,

                                     cs_NAS_Request ( tsc_SHT_IntegrityProtected_Ciphered,

                                                      cs_508_TAU_Accept ( v_EpsUpdate_TypeValue,

                                                                          f_GutiParameters2MobileIdentity ('50'O, v_GutiParams ), // NOTE 3
                                                                          v_TaiList,

                                                                          v_EPS_ContextStatus,

                                                                          v_LAI,

                                                                          v_MSId) ) ) );
    /* Step 5: Receive TRACKING AREA UPDATE COMPLETE */

    /* According to 24.301 cl: 5.5.3.2.4:

       If the TRACKING AREA UPDATE ACCEPT message contained a GUTI,

       the UE shall return a TRACKING AREA UPDATE COMPLETE message to

       the MME to acknowledge the received GUTI */

    SRB.receive ( car_SRB1_NasPdu_IND ( p_CellId,

                                        cr_NAS_Indication ( tsc_SHT_IntegrityProtected_Ciphered,

                                                            cr_508_TAU_Complete ) ) );

    /* Step 6: Release RRC connection */

    f_EUTRA_RRC_ConnectionRelease ( p_CellId, p_RRC_TI, v_ReleaseCause );

  }

	  function f_GetEAttachType_TAU(EUTRA_ATTACH_Type p_ForcedAttach := NORMAL) return NAS_AttDetValue_Type

  {

    var NAS_AttDetValue_Type v_EAttachType := tsc_EpsUpdate_Combined_TaLaUpdate;
    if( pc_PS_mode or (p_ForcedAttach == FORCED_EPSOnly) ) {

      v_EAttachType := tsc_EpsUpdate_TaUpdate;
    }

    return v_EAttachType;

  }

	template (value) TrackingAreaIdList cs_TAIListNonConsecutive_lv_TAU (NAS_PlmnId  p_PlmnId,

                                                                 NAS_TacList p_TacList) :=

{ /* @status    APPROVED */

  iei := '54'O,

  iel := int2oct(4 + 2 * lengthof(p_TacList), 1),

  spareBit         := tsc_Spare1,

  typeOfList       := tsc_NonConsecutiveTacs,

  numberOfElements := int2bit(lengthof(p_TacList) - 1, 5),

  partialTais := {

        { p_PlmnId, p_TacList}

  }

};


4.3 Change 2

	Testcase name
	f_EUTRA_SS_ConfigureActiveCell

	Reason for change
	1) As per 36.508 section 6.3.1.1, for Cell 1 and Cell 2 shall have the neighbouring cell information for Cell 2, Cell 4 and Cell 11 in SIB4. 
2) The Max reference power should be set to the maximum power that will be transmitted on that cell. 

	Summary of change
	1) Added a test step to Send SIB4 with neighbouring cell information as per 36.508
2) Set Init Max reference power for cell 2 to -79.

	Source of change
	File : Idle_cellReselection.ttcn



Before:

	//* @desc Initialise all cell, security and mobile parameters

    f_EUTRA_Init ( c2 );

    //* @desc Set TAC for Cell 1 and 2 according to 36.523-1 Table 6.0.4-2: Tracking Area Code (TAC) for E-UTRAN cells

    //TAC for Cell 1 is set to 1 in f_EUTRA_Init

    f_EUTRA_CellInfo_SetTAC ( eutra_Cell2, tsc_IdleMode_TAC_Cell2 );

    //* @desc Set SIB4 according to default message contents from 36.508 cl. 6.3.1.1 Table 6.3.1.1-1

    f_EUTRA_CellInfo_SetSIB4 ( eutra_Cell1, cs_SIB4_OneNeighCellEntry ( 2, dB0) ); // NOTE 1
    f_EUTRA_CellInfo_SetSIB4 ( eutra_Cell2, cs_SIB4_OneNeighCellEntry ( 1, dB0) );
    //* @desc Set maximum cell powel level for Cell 1 & 2 be used in creation

    f_EUTRA_CellInfo_InitMaxReferencePower ( eutra_Cell2, -75 ); // NOTE2 
    //* @desc Create and configure all cells

    f_EUTRA_CellConfig_Def ( eutra_Cell1 );

    f_EUTRA_CellConfig_SRBs_Only ( eutra_Cell2 );

    //* @desc Bring UE to initial state

    f_EUTRA_Preamble ( eutra_Cell1, STATE2_IDLEUPDATE );


After: 

	//* @desc Initialise all cell, security and mobile parameters

    f_EUTRA_Init ( c2 );

    //* @desc Set TAC for Cell 1 and 2 according to 36.523-1 Table 6.0.4-2: Tracking Area Code (TAC) for E-UTRAN cells

    //TAC for Cell 1 is set to 1 in f_EUTRA_Init

    f_EUTRA_CellInfo_SetTAC ( eutra_Cell2, tsc_IdleMode_TAC_Cell2 );

    //* @desc Set SIB4 according to default message contents from 36.508 cl. 6.3.1.1 Table 6.3.1.1-1

    f_EUTRA_CellInfo_SetSIB4 ( eutra_Cell1, cs_SIB4_ThreeNeighCellEntry ( 2, dB0, 4, dB0, 11, dB0 ) ); // NOTE1
    f_EUTRA_CellInfo_SetSIB4 ( eutra_Cell2, cs_SIB4_ThreeNeighCellEntry ( 1, dB0, 4, dB0, 11, dB0 ) );
    //* @desc Set maximum cell powel level for Cell 1 & 2 be used in creation

    f_EUTRA_CellInfo_InitMaxReferencePower ( eutra_Cell2, -79 ); // NOTE 2 
    //* @desc Create and configure all cells

    f_EUTRA_CellConfig_Def ( eutra_Cell1 );

    f_EUTRA_CellConfig_SRBs_Only ( eutra_Cell2 );

    //* @desc Bring UE to initial state

    f_EUTRA_Preamble ( eutra_Cell1, STATE2_IDLEUPDATE );

	template (value) SystemInformationBlockType4 cs_SIB4_ThreeNeighCellEntry ( PhysCellId p_PhysCellId, Q_OffsetRange p_Q_OffsetRange, PhysCellId p_PhysCellId1, Q_OffsetRange p_Q_OffsetRange1, PhysCellId p_PhysCellId2, Q_OffsetRange p_Q_OffsetRange2)  :=

  /* Default values according to 36.508 cl. 6.3.1.1 Table 6.3.1.1-1 */

  {

        intraFreqNeighCellList := {

          {

            physCellId   := p_PhysCellId,

            q_OffsetCell := p_Q_OffsetRange

          },

          {

            physCellId   := p_PhysCellId1,

            q_OffsetCell := p_Q_OffsetRange1

          },

                    {

            physCellId   := p_PhysCellId2,

            q_OffsetCell := p_Q_OffsetRange2

          }          

        },

        intraFreqBlackCellList := omit,

        csg_PhysCellIdRange    := omit

  }


4.4 Change 3
	Testcase name
	f_EUTRA_SS_ConfigureActiveCell

	Reason for change
	As per 36.523-3 the Cell offset for Cell 2 should be set as SFN offset = 124 and TCell off set = 30720; 

	Summary of change
	Changed the static cell parameter of Cell 2 to set the values for TCell and SFNoffset to the specified value in 36.523-3 section Table 7.4.3.1-1.

	Source of change
	File : EUTRA_CellCfg_templates.ttcn; EUTRA_ConfigurationSteps.ttcn


Before:

	function f_EUTRA_SS_ConfigureActiveCell(CellId_Type p_CellId) runs on EUTRA_PTC

  {

    var EUTRA_CellInfo_Type v_CellInfo:= f_EUTRA_CellInfo_Get (p_CellId);

    var template (value) AllSiSchedul_Type    v_SiSchedul;

    //Get FDD or TDD mode from Cell-configuration

    var EUTRA_FDD_TDD_Mode_Type  v_EUTRA_FDD_TDD_Mode:=f_EUTRA_CellInfo_GetFDD_TDD (p_CellId);

    var template (value) StaticCellInfo_Type v_StaticCellInfo;

    v_SiSchedul := f_EUTRA_SS_SetupSchedulingInfo(v_CellInfo.Sysinfo.BCCH_Info.SIB1.message_.c1.systemInformationBlockType1, v_EUTRA_FDD_TDD_Mode);      /* derive SS's scheduling information from SIB1 */

    select (v_EUTRA_FDD_TDD_Mode) {

      case (FDD) {

        v_StaticCellInfo := cs_StaticCellInfo_FDD(v_CellInfo.CellIds.PhysicalCellId,

                                                  v_CellInfo.Frequency.FrequencyBandIndicator,

                                                  v_CellInfo.Frequency.UL_DL_Earfcn.dl_CarrierFreq,

                                                  v_CellInfo.Frequency.UL_DL_Earfcn.ul_CarrierFreq,

                                                  v_CellInfo.Frequency.DL_ChBandwidth,

                                                  v_CellInfo.Frequency.UL_ChBandwidth);

      }

      case (TDD) {

        v_StaticCellInfo := cs_StaticCellInfo_TDD (v_CellInfo.CellIds.PhysicalCellId,

                                                   v_CellInfo.Frequency.FrequencyBandIndicator,

                                                   v_CellInfo.Frequency.UL_DL_Earfcn.dl_CarrierFreq,

                                                   v_CellInfo.Sysinfo.BCCH_Info.SIB1.message_.c1.systemInformationBlockType1.tdd_Config);

      }

    }

    f_EUTRA_SS_CommonCellConfig(p_CellId, cas_CellConfig_Def_REQ(p_CellId,

                                                                 cs_TimingInfo_Now,

                                                                 v_StaticCellInfo,

                                                                 v_SiSchedul,

                                                                 v_CellInfo));

  };

	  template (value) StaticCellInfo_Type cs_StaticCellInfo_FDD(PhysCellId    p_PhysicalCellIdentity,

                                                             EutraBand_Type          p_EutraBand,

                                                             ARFCN_ValueEUTRA        p_EarfcnDL,

                                                             ARFCN_ValueEUTRA        p_EarfcnUL,

                                                             Dl_Bandwidth_Type       p_Dl_Bandwidth,

                                                             Ul_Bandwidth_Type       p_Ul_Bandwidth) :=

  { /* @status    APPROVED */

    Common := {

      RAT := {

        FDD := true

      },

      PhysicalCellId := p_PhysicalCellIdentity,

      eNB_CellId     := omit,

      EutraBand      := p_EutraBand,

        CellTimingInfo := {

        Tcell := 0,

        SfnOffset := 0
      }

    },

    Downlink := {

      Earfcn       := p_EarfcnDL,

      Bandwidth    := p_Dl_Bandwidth,

      RBSize       := n_RB_SC_12,                 /* normal sub-frequency spacing */

      CyclicPrefix := normal

    },

    Uplink := {

      Earfcn       := p_EarfcnUL,

      Bandwidth    := p_Ul_Bandwidth,

      CyclicPrefix := normal

    }

  };


After: 

	function f_EUTRA_SS_ConfigureActiveCell(CellId_Type p_CellId) runs on EUTRA_PTC

  {

    var EUTRA_CellInfo_Type v_CellInfo:= f_EUTRA_CellInfo_Get (p_CellId);

    var template (value) AllSiSchedul_Type    v_SiSchedul;

    //Get FDD or TDD mode from Cell-configuration

    var EUTRA_FDD_TDD_Mode_Type  v_EUTRA_FDD_TDD_Mode:=f_EUTRA_CellInfo_GetFDD_TDD (p_CellId);

    var template (value) StaticCellInfo_Type v_StaticCellInfo;

    v_SiSchedul := f_EUTRA_SS_SetupSchedulingInfo(v_CellInfo.Sysinfo.BCCH_Info.SIB1.message_.c1.systemInformationBlockType1, v_EUTRA_FDD_TDD_Mode);      /* derive SS's scheduling information from SIB1 */

    select (v_EUTRA_FDD_TDD_Mode) {

      case (FDD) {

        v_StaticCellInfo := cs_StaticCellInfo_FDD(v_CellInfo.CellIds.PhysicalCellId,

                                                  v_CellInfo.Frequency.FrequencyBandIndicator,

                                                  v_CellInfo.Frequency.UL_DL_Earfcn.dl_CarrierFreq,

                                                  v_CellInfo.Frequency.UL_DL_Earfcn.ul_CarrierFreq,

                                                  v_CellInfo.Frequency.DL_ChBandwidth,

                                                  v_CellInfo.Frequency.UL_ChBandwidth,

                                                  v_CellInfo.CellTimingInfo.Tcell,

                                                  v_CellInfo.CellTimingInfo.SfnOffset);

      }

      case (TDD) {

        v_StaticCellInfo := cs_StaticCellInfo_TDD (v_CellInfo.CellIds.PhysicalCellId,

                                                   v_CellInfo.Frequency.FrequencyBandIndicator,

                                                   v_CellInfo.Frequency.UL_DL_Earfcn.dl_CarrierFreq,

                                                   v_CellInfo.Sysinfo.BCCH_Info.SIB1.message_.c1.systemInformationBlockType1.tdd_Config);

      }

    }

    f_EUTRA_SS_CommonCellConfig(p_CellId, cas_CellConfig_Def_REQ(p_CellId,

                                                                 cs_TimingInfo_Now,

                                                                 v_StaticCellInfo,

                                                                 v_SiSchedul,

                                                                 v_CellInfo));

  };


	  template (value) StaticCellInfo_Type cs_StaticCellInfo_FDD(PhysCellId    p_PhysicalCellIdentity,

                                                             EutraBand_Type          p_EutraBand,

                                                             ARFCN_ValueEUTRA        p_EarfcnDL,

                                                             ARFCN_ValueEUTRA        p_EarfcnUL,

                                                             Dl_Bandwidth_Type       p_Dl_Bandwidth,

                                                             Ul_Bandwidth_Type       p_Ul_Bandwidth,

                                                             integer                 p_Tcell,

                                                             integer                 p_SfnOffset  ) :=

  { /* @status    APPROVED */

    Common := {

      RAT := {

        FDD := true

      },

      PhysicalCellId := p_PhysicalCellIdentity,

      eNB_CellId     := omit,

      EutraBand      := p_EutraBand,

        CellTimingInfo := {

        Tcell := p_Tcell,
        SfnOffset := p_SfnOffset
      }

    },

    Downlink := {

      Earfcn       := p_EarfcnDL,

      Bandwidth    := p_Dl_Bandwidth,

      RBSize       := n_RB_SC_12,                 /* normal sub-frequency spacing */

      CyclicPrefix := normal

    },

    Uplink := {

      Earfcn       := p_EarfcnUL,

      Bandwidth    := p_Ul_Bandwidth,

      CyclicPrefix := normal

    }

  };


5 Execution Log Files

5.1 LG Electronics LEO3 UE

The LG electronics LEO3 UE passed this test case on the Anite Conformance Toolset with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file tc_6_1_2_4_LG-log.html:

In the log file (in html format) the complete test case execution can be seen. All message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.

6 References

	[1]
	R5s100030: This archive comprises text format execution log file.
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