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1. Overview

This document lists all the changes needed to correct problems in the TTCN implementation of 9.2.3.2.1b which are part of the LTE test suite.

The test case can be demonstrated to run with 1 LTE UE (see section 6). Execution log files are provided as evidence. 
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3. Verification Test Summary

Test Cases:
TC_9_2_3_2_1b
Test Group:
EMM
ATS Version:
iwd-EUTRA-B2012-03_D12wk36
System Simulator used:
Anite Conformance Toolset
UE(s) used:        
Nvidia ICERA 410
Verification Status:
PASS
4. Corrections required for test case 9.2.3.2.1b
4.1 Introduction

This section describes the changes required to make test case 9.2.3.2.1b run correctly with 1 LTE UE. The Changes Section Consists of Sub Changes made into it. The TTCN used to pass this test case belongs to iwd-EUTRA-B2012-03_D12wk36. 
4.2 Change 1
	Testcase name
	9.2.3.2.1b

	Reason for change
	1. IEI will be present in Location Area Identity sent in Tracking Area update Request message at step 2.
2. UE will not include TMSI in Tracking Area update Request message at step 2 as it already has a valid TMSI.
3. In voice centric mode, updated keys need to be sent to other RATs after TAU procedure.

	Summary of change
	1. Added IEI inside v_LAI_1
2. Not expecting UE to send  TMSI status inside template cdr_TAU_RequestOldGutiLaiTmsiStatus
3. Sending Updated keys after TAU procedure

	Source of change
	NAS_TrackingArea_UG.ttcn


Before change: 
	  function fl_TC_9_2_3_2_1b_Body() runs on EUTRA_PTC

  {

    var template (value) CellPowerList_Type v_CellPowerList;

    var GutiParameters_Type v_Guti1_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellA);

    var GutiParameters_Type v_Guti2_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellB);

    var NAS_PlmnId v_PLMNA := f_Asn2Nas_PlmnId(v_Guti1_Params.PLMN_Identity);

    var NAS_PlmnId v_PLMNB := f_Asn2Nas_PlmnId(v_Guti2_Params.PLMN_Identity);

    var NAS_Lac v_Lac1 := f_EUTRA_CellInfo_GetLocationAreaCode(eutra_CellA);

    var NAS_Lac v_Lac2 := f_EUTRA_CellInfo_GetLocationAreaCode(eutra_CellB);

    var NAS_Tac v_TAC1  := '0001'O;

    var NAS_Tac v_TAC2  := '0002'O;

    var template (present) LocAreaId v_LAI_1 := cr_LAI(omit, v_PLMNA, v_Lac1);
    var template (value)   LocAreaId v_LAI_2 := cs_LAI('13'O, v_PLMNB, v_Lac2);

    var template (omit) MobileIdentity v_MsId := f_GetMSId(Combined); // @sic R5s110176 sic@

    var template (omit) EPS_BearerContextStatus v_EpsBearerCtxtStatus;

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType(Combined); // @sic R5s110176 sic@

    var NAS_MSG_Indication_Type v_NasInd;

    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

    var charstring v_OtherRAT := f_EUTRA_GetOtherRAT();

    var boolean v_RcvdComplete := false;

    var NAS_AttDetValue_Type v_EDetachType :=f_GetEDetachType(Combined);

    timer t_Wait2 := 2.0; // Wait for Attach Complete/Detach

    //@siclog "Step 1" siclog@

    // Set cell type of Cell A to the "non-Suitable cell"

    // Set cell type of Cell B to the "Serving cell".

    v_CellPowerList := {

      cs_CellPower(eutra_CellA, tsc_NonSuitableCellRS_EPRE),

      cs_CellPower(eutra_CellB, tsc_ServingCellRS_EPRE)

    };

    f_EUTRA_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 2" siclog@

    // UE transmits a combined TRACKING AREA UPDATE REQUEST message (specific message contents)

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                               v_RRC_TI,

                                               cr_EstablishmentCause_Any,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_RequestOldGutiLaiTmsiStatus(tsc_EpsUpdate_Combined_TaLaUpdate,

                                                                                                     f_EUTRA_SecurityKSIasme_Get(),

                                                                                                     cr_DRXparameter_Any ('5C'O) ifpresent, // @sic R5s120210, R5-123117 sic@

                                                                                                     v_AdditionalUpdateType,

                                                                                                     f_GutiParameters2MobileIdentity(omit, v_Guti1_Params),

                                                                                                     v_LAI_1,

                                                                                                     cr_TAI(v_PLMNA, v_TAC1),

                                                                                                     cr_TMSI_Status('0'B))));
    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;

    //@siclog "Step 3" siclog@

    // The SS sends TRACKING AREA UPDATE ACCEPT message including GUTI, TMSI and LAI. The TAI list

    // includes TAI for cellC and cellD

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_CellB,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                cs_508_TAU_Accept(tsc_EpsUpdate_Combined_TaLaUpdate,

                                                                  f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti2_Params),

                                                                  cds_TAIListNonConsecutive_tlv(v_PLMNB, {v_TAC2}),

                                                                  v_EpsBearerCtxtStatus,

                                                                  v_LAI_2,

                                                                  v_MsId,

                                                                  cs_AdditionalUpdateResult_SMSOnly))));

    //@siclog "Step 4" siclog@

    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) {// @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

        // Table 9.2.3.2.3.3.2-2

        f_EUTRA_SendTriggerToOtherRAT();

        t_Wait2.start;

        alt {

        [not v_RcvdComplete] SRB.receive(car_SRB1_NasPdu_IND(eutra_CellB,

                                             cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                               cr_508_TAU_Complete)))

           {

             t_Wait2.start;

             v_RcvdComplete := true;

             repeat;

           }

        [] SRB.receive(car_SRB1_NasPdu_IND(eutra_CellB,

                                        cr_NAS_Indication (tsc_SHT_IntegrityProtected_Ciphered,

                                                                  cr_508_DETACH_REQUEST_MO(cr_NAS_KeySetIdentifier (?, ?), // @sic R5s110031 sic@

                                                                                           f_GutiParameters2MobileIdentity(omit, v_Guti1_Params),

                                                                                           cr_DetachType(?, v_EDetachType)))))

           {

             t_Wait2.stop;

             f_EUTRA_SendTriggerToOtherRAT();

             SRB.send (cas_SRB1_NasPdu_REQ ( eutra_CellB,

                                              cs_TimingInfo_Now,

                                              cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cs_508_DETACH_ACCEPT)));

             f_EUTRA_RRC_ConnectionRelease (eutra_CellB, v_RRC_TI);

           }

        [] t_Wait2.timeout

           {

             f_EUTRA_RRC_ConnectionRelease (eutra_CellB, v_RRC_TI);

           }

        }

        // now wait until finished on other cell

        select (v_OtherRAT) {

          case ("UTRAN") {

           f_IRAT_WaitForCoOrd_Trigger(UTRAN);

          }

          case ("GERAN") {

           f_IRAT_WaitForCoOrd_Trigger(GERAN);

          }

        }

….

….
  }// end function fl_TC_9_2_3_2_1b_Body


After change:

	  function fl_TC_9_2_3_2_1b_Body() runs on EUTRA_PTC

  {

    var template (value) CellPowerList_Type v_CellPowerList;

    var GutiParameters_Type v_Guti1_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellA);

    var GutiParameters_Type v_Guti2_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellB);

    var NAS_PlmnId v_PLMNA := f_Asn2Nas_PlmnId(v_Guti1_Params.PLMN_Identity);

    var NAS_PlmnId v_PLMNB := f_Asn2Nas_PlmnId(v_Guti2_Params.PLMN_Identity);

    var NAS_Lac v_Lac1 := f_EUTRA_CellInfo_GetLocationAreaCode(eutra_CellA);

    var NAS_Lac v_Lac2 := f_EUTRA_CellInfo_GetLocationAreaCode(eutra_CellB);

    var NAS_Tac v_TAC1  := '0001'O;

    var NAS_Tac v_TAC2  := '0002'O;

    var template (present) LocAreaId v_LAI_1 := cr_LAI('13'O, v_PLMNA, v_Lac1);//Note 1
    var template (value)   LocAreaId v_LAI_2 := cs_LAI('13'O, v_PLMNB, v_Lac2);

    var template (omit) MobileIdentity v_MsId := f_GetMSId(Combined); // @sic R5s110176 sic@

    var template (omit) EPS_BearerContextStatus v_EpsBearerCtxtStatus;

    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType(Combined); // @sic R5s110176 sic@

    var NAS_MSG_Indication_Type v_NasInd;

    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;

    var charstring v_OtherRAT := f_EUTRA_GetOtherRAT();

    var boolean v_RcvdComplete := false;

    var NAS_AttDetValue_Type v_EDetachType :=f_GetEDetachType(Combined);

    timer t_Wait2 := 2.0; // Wait for Attach Complete/Detach

    //@siclog "Step 1" siclog@

    // Set cell type of Cell A to the "non-Suitable cell"

    // Set cell type of Cell B to the "Serving cell".

    v_CellPowerList := {

      cs_CellPower(eutra_CellA, tsc_NonSuitableCellRS_EPRE),

      cs_CellPower(eutra_CellB, tsc_ServingCellRS_EPRE)

    };

    f_EUTRA_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 2" siclog@

    // UE transmits a combined TRACKING AREA UPDATE REQUEST message (specific message contents)

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                               v_RRC_TI,

                                               cr_EstablishmentCause_Any,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_RequestOldGutiLaiTmsiStatus(tsc_EpsUpdate_Combined_TaLaUpdate,

                                                                                                     f_EUTRA_SecurityKSIasme_Get(),

                                                                                                     cr_DRXparameter_Any ('5C'O) ifpresent, // @sic R5s120210, R5-123117 sic@

                                                                                                     v_AdditionalUpdateType,

                                                                                                     f_GutiParameters2MobileIdentity(omit, v_Guti1_Params),

                                                                                                     v_LAI_1,

                                                                                                     cr_TAI(v_PLMNA, v_TAC1),

                                                                                                     omit))); //Note 2
    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;

    //@siclog "Step 3" siclog@

    // The SS sends TRACKING AREA UPDATE ACCEPT message including GUTI, TMSI and LAI. The TAI list

    // includes TAI for cellC and cellD

    SRB.send(cas_SRB1_NasPdu_REQ(eutra_CellB,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                cs_508_TAU_Accept(tsc_EpsUpdate_Combined_TaLaUpdate,

                                                                  f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti2_Params),

                                                                  cds_TAIListNonConsecutive_tlv(v_PLMNB, {v_TAC2}),

                                                                  v_EpsBearerCtxtStatus,

                                                                  v_LAI_2,

                                                                  v_MsId,

                                                                  cs_AdditionalUpdateResult_SMSOnly))));

    //@siclog "Step 4" siclog@

    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) {// @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

        // Table 9.2.3.2.3.3.2-2

        f_EUTRA_SendTriggerToOtherRAT();

        t_Wait2.start;

        alt {

        [not v_RcvdComplete] SRB.receive(car_SRB1_NasPdu_IND(eutra_CellB,

                                             cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                               cr_508_TAU_Complete)))

           {

             t_Wait2.start;

             v_RcvdComplete := true;

             repeat;

           }

        [] SRB.receive(car_SRB1_NasPdu_IND(eutra_CellB,

                                        cr_NAS_Indication (tsc_SHT_IntegrityProtected_Ciphered,

                                                                  cr_508_DETACH_REQUEST_MO(cr_NAS_KeySetIdentifier (?, ?), // @sic R5s110031 sic@

                                                                                           f_GutiParameters2MobileIdentity(omit, v_Guti1_Params),

                                                                                           cr_DetachType(?, v_EDetachType)))))

           {

             t_Wait2.stop;

             f_EUTRA_SendTriggerToOtherRAT();

             SRB.send (cas_SRB1_NasPdu_REQ ( eutra_CellB,

                                              cs_TimingInfo_Now,

                                              cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cs_508_DETACH_ACCEPT)));

             f_EUTRA_RRC_ConnectionRelease (eutra_CellB, v_RRC_TI);

           }

        [] t_Wait2.timeout

           {

             f_EUTRA_RRC_ConnectionRelease (eutra_CellB, v_RRC_TI);

           }

        }

        // now wait until finished on other cell

        select (v_OtherRAT) {

          case ("UTRAN") {

           f_EUTRA_SendAuthParameters(eutra_CellB,UTRAN);  //Send updated keys//Note 3
           f_IRAT_WaitForCoOrd_Trigger(UTRAN);

          }

          case ("GERAN") {

           f_EUTRA_SendAuthParameters(eutra_CellB,GERAN);  //Send updated keys//Note 3
           f_IRAT_WaitForCoOrd_Trigger(GERAN);

          }

        }

….

….
  }// end function fl_TC_9_2_3_2_1b_Body


4.3 Change 2
	Testcase name
	9.2.3.2.1b

	Reason for change
	1. Updated keys need to be used in case of UE in Voice centric mode

	Summary of change
	1. Receiving updated keys from EUTRA after TAU procedure

	Source of change
	NAS_TrackingArea_UG_UTRAN.ttcn


Before Change:

  function f_TC_9_2_3_2_1b_UTRAN () runs on UTRAN_PTC

  { /* Combined tracking area update / Success / SMS only */

    var RRC_DATA_IND v_RRC_DataInd;

    var octetstring v_LAC1;

    var B3_Type v_UpdateType := '000'B;

….

….
    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) { // @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

      //@siclog "Step 6a1" siclog@

      f_IRAT_WaitForCoOrd_Trigger(EUTRA); // Wait 2nd trigger from  EUTRAN side

      f_UTRAN_RRC_ConnEst (utran_Cell5);

      v_SecurityInfo := f_UTRAN_Security_Get();
….

….

}
After Change:
	  function f_TC_9_2_3_2_1b_UTRAN () runs on UTRAN_PTC

  { /* Combined tracking area update / Success / SMS only */

    var RRC_DATA_IND v_RRC_DataInd;

    var octetstring v_LAC1;

    var B3_Type v_UpdateType := '000'B;

….

….

    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) { // @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

      //@siclog "Step 6a1" siclog@

      f_IRAT_WaitForCoOrd_Trigger(EUTRA); // Wait 2nd trigger from  EUTRAN side

      f_UTRAN_InterRAT_InitialiseAuthParams();
      f_UTRAN_RRC_ConnEst (utran_Cell5);

      v_SecurityInfo := f_UTRAN_Security_Get();

….

….

}


4.4 Change 3
	Testcase name
	9.2.3.2.1b

	Reason for change
	1. Updated keys need to be used in case of UE in Voice centric mode

	Summary of change
	1. Receiving updated keys from EUTRA after TAU procedure

	Source of change
	NAS_TrackingArea_UG_UTRAN.ttcn


Before Change:

	    f_GERAN_Init(EUTRA_GERAN); // This is still only a 2 PTC test

    v_PLMN := f_GERAN_PLMN_Get(geran_Cell24);

    v_RAC := f_GERAN_RAC_Get(geran_Cell24);

    v_LAC := f_GERAN_LAC_Get(geran_Cell24);

….

….

    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) {// @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

      f_IRAT_WaitForCoOrd_Trigger (EUTRA);

      // Just receive the message in first

      v_LLCDataInd := f_GPRS_ReceiveUplinkMsg (geran_Cell24, ?);

      // Now check to see if trigger's already been received

      t_Wait.start(0.0);

      alt { // @sic R5-123651 sic@

          [not v_DetachSent] EUTRA.receive(cmr_IRAT_Trigger)

           { // this message should have already been received

             v_DetachSent := true;

           }

….

….

}




After Change:

	    f_GERAN_Init(EUTRA_GERAN); // This is still only a 2 PTC test

    v_PLMN := f_GERAN_PLMN_Get(geran_Cell24);

    v_RAC := f_GERAN_RAC_Get(geran_Cell24);

    v_LAC := f_GERAN_LAC_Get(geran_Cell24);

    f_GERAN_CreateCell (geran_Cell24);

    f_GERAN_InterRAT_InitialiseAuthParams();  // The UE starts in EUTRA, so wait for it to send the Auth Params

    f_IRAT_WaitForCoOrd_Trigger(EUTRA); // Wait 2nd trigger from  EUTRAN side

    f_GERAN_TestBody_Set( true );

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_SuitableNeighbourCell); // @sic R5-123651 sic@

    if (pc_CS_PS_voice_centric and px_UE_CS_PS_UsageSetting_Tested == VOICE_CENTRIC) {// @sic R5-115715 sic@ @sic R5s120079r1 sic@ @sic R5s120274 sic@

      f_IRAT_WaitForCoOrd_Trigger (EUTRA);

      f_GERAN_InterRAT_InitialiseAuthParams();
      // Just receive the message in first

      v_LLCDataInd := f_GPRS_ReceiveUplinkMsg (geran_Cell24, ?);

      // Now check to see if trigger's already been received

      t_Wait.start(0.0);

      alt { // @sic R5-123651 sic@

          [not v_DetachSent] EUTRA.receive(cmr_IRAT_Trigger)

           { // this message should have already been received

             v_DetachSent := true;

           }

….

….

}


5. Execution Log Files
5.1 Nvidia ICERA 410 UE
The Nvidia ICERA 410 UE passed this test case on the Anite Conformance Toolset solution. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files TC_9_2_3_2_1b_QC-log.htm:

In the log files (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 files.

6. References

[1] R5s120650: This archive comprises html format execution log file
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