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1. Overview

This document lists all the changes needed to correct problems in the TTCN implementation of EUTRA-GERAN EMM testcase 9.3.1.6 which are part of the LTE test suite.

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

Test Cases:
TC_9_3_1_6
Test Group:
EMM
ATS Version:
iwd-EUTRA-B2012-03_D12wk24
System Simulator used:
Anite Conformance Toolset
UE(s) used:        
Qualcomm MDM 9615
Verification Status:
PASS
4. Corrections required for test case 9.3.1.6
4.1 Introduction

This section describes the changes required to make test case 9.3.1.6 run correctly with a LTE UE. The Changes Section Consists of Changes made into it. 

4.1 Change 1
	Testcase name
	f_TC_9_3_1_6_GERAN

	Reason for change
	1. v_BCCH, v_BCC and v_LAC not initialised before getting used in immediate assignment and LAU Accept message.
2. Parallel behaviour for “LOCATION UPDATING REQUEST” needs to be removed form step 7b4 as per the agreed CR R5-123647
3. Functionality to handle the Channel Release needs to be added after LAU Accept and IMSI Detach. Also Rel Cnf will be received in TTCN.
4. As UE is not assigned any TMSI in LAU accept message, hence in IMSI detach message UE will transmit IMSI as MS identity.
5. As a result of Channel Release after LAU procedure, during IMSI detach UE will now transmit classmark change and Utran classmark change messages.
Note: Prose CR will be raised for this change.

	Summary of change
	1.  v_BCCH, v_BCC and v_LAC are initialised correctly before creating the Cell.
2. Parallel behaviour for “LOCATION UPDATING REQUEST” removed form step 7b4.
3. Functionality to handle the Channel Release added.
4. Created new template to expect IMSI in IMSI detach message.

5. Added handling for Utran Classmark change message.

	Source of change
	NAS_ServiceRequest_UG_GERAN.ttcn


Before change:

	…

…

  function f_TC_9_3_1_6_GERAN () runs on GERAN_PTC

  {

    var octetstring v_PLMN;

    var G_L2_DATAMESSAGE_IND v_ChanReq, v_LocUpd;

    var RFN v_RFN;

    var integer v_RR_RA;

    var G_LogicChType v_ChannelType;

    var SubChannelNumber v_SubChannel;

    var boolean v_LocUpdRxd := false;
    var template (value) MobileIdentity v_MobileIdIMSI := f_Imsi2MobileIdentity(px_IMSI_Def);

    var G_LLC_DATAMESSAGE_IND v_LLCDataInd;

    var O2_Type v_LAC;

    var B10_Type v_BCCH;

    var B3_Type v_BCC;

    timer t_Wait := f_UG_SetTimerToleranceMin(30.0);
    v_MobileIdIMSI.iei := '17'O; // Need to include iei in LUAccept, but function returns without iei

    f_GERAN_Init(EUTRA_GERAN);

    v_PLMN := f_GERAN_PLMN_Get(geran_Cell24);

    f_GERAN_CreateCell (geran_Cell24);

    // Pre-Preamble on GERAN cell first to set PTSMI, PTSMI Sig and TMSI in USIM

    f_GERAN_Pre_Preamble (geran_Cell24, NotSpecified); // @sic R5s110176 sic@

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

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_NonSuitableCell);

    f_GERAN_TestBody_Set( true );

    f_IRAT_WaitForCoOrd_Trigger(EUTRA); // Wait for 1st trigger from EUTRA side

    //@siclog "Step 7b1" siclog@

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_ServingCell);

    //@siclog "Step 7b2" siclog@

    t_Wait.start;

    alt {

      [] G_L2.receive (car_G_L2_ACCESS_IND ( geran_Cell24 , tsc_PhyCh0 , tsc_RACH , ? , ? , ? ))

        -> value v_ChanReq

        {

          if (true) { // Parallel behaviour, but pc_CS relates to UTRAN only

            t_Wait.stop; // @sic R5s110702 sic@

            v_RFN := v_ChanReq.access.rfn;

            v_RR_RA := bit2int(v_ChanReq.access.burst.chReq.estCauRandomRef);

            v_LocUpdRxd := true;
            G_L2.send (cas_G_L2_UNITDATA_REQ (geran_Cell24, tsc_PhyCh0, tsc_AGCH, 15, cs_G_RFN_Omit, cas_ImmAss(cs_ImmediateAssignment (v_BCCH, v_BCC, v_RR_RA, v_RFN)))); // @sic GP-110839 sic@

            //@siclog "Step 1a1" siclog@

            G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_LocationUpdatingRequest)) -> value v_LocUpd;

            v_ChannelType := v_LocUpd.sabm.g_LogicChType;

            v_SubChannel := v_LocUpd.sabm.subChannel;

            // @sic R5-121849 sic@

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_ClassmarkChangeAny));

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange));

            // Do Authentication

            //@siclog "Step 1a2 - 1a3" siclog@

            f_GERAN_MM_Authentication (geran_Cell24, v_ChannelType, v_SubChannel);

            // Send Location Updating Accept

            //@siclog "Step 1a4" siclog@

            G_L2.send (cas_G_L2_DATA_REQ (geran_Cell24, 0, tsc_PhyCh0, v_ChannelType, v_SubChannel, cs_G_RFN_Omit, cs_G_LocationUpdatingAccept ( v_PLMN, v_LAC, v_MobileIdIMSI )));

          } else { // This will never happen because CS is always true in GERAN

            f_GERAN_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 7b2");

          }

        }

      []   t_Wait.timeout {}

    }

    //@siclog "Step 7b3" siclog@

    // The operator initiates an attach by MMI or by AT command.

    f_UT_TriggerAttach(UT);

    //@siclog "Step 7b4" siclog@

    t_Wait.start;
    alt {

      [] G_L2.receive (car_G_L2_ACCESS_IND ( geran_Cell24 , tsc_PhyCh0 , tsc_RACH , ? , ? , ? ))

        -> value v_ChanReq

        { //Note-2
          if (not v_LocUpdRxd) { // Parallel behaviour, but pc_CS relates to UTRAN only

            t_Wait.stop; // @sic R5s110702 sic@

            v_RFN := v_ChanReq.access.rfn;

            v_RR_RA := bit2int(v_ChanReq.access.burst.chReq.estCauRandomRef);

            G_L2.send (cas_G_L2_UNITDATA_REQ (geran_Cell24, tsc_PhyCh0, tsc_AGCH, 15, cs_G_RFN_Omit, cas_ImmAss(cs_ImmediateAssignment (v_BCCH, v_BCC, v_RR_RA, v_RFN)))); // @sic GP-110839 sic@

            //@siclog "Step 1a1" siclog@

            G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_LocationUpdatingRequest)) -> value v_LocUpd;

            v_ChannelType := v_LocUpd.sabm.g_LogicChType;

            v_SubChannel := v_LocUpd.sabm.subChannel;

            // @sic R5-121849 sic@

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_ClassmarkChangeAny));

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange));

            // Do Authentication

            //@siclog "Step 1a2 - 1a3" siclog@

            f_GERAN_MM_Authentication (geran_Cell24, v_ChannelType, v_SubChannel);

            // Send Location Updating Accept

            //@siclog "Step 1a4" siclog@

            G_L2.send (cas_G_L2_DATA_REQ (geran_Cell24, 0, tsc_PhyCh0, v_ChannelType, v_SubChannel, cs_G_RFN_Omit, cs_G_LocationUpdatingAccept ( v_PLMN, v_LAC, v_MobileIdIMSI )));

          } else { // UE trying to do LAU twice
            f_GERAN_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 7b4");

          }
        }

      []   t_Wait.timeout {}

    }

    //@siclog "Step 7b5" siclog@

    f_UT_SwitchOffUE (UT, false);

    //@siclog "Step 7b6a1" siclog@

    G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_Imsi_DetachInd));
    //@siclog "Step 7b7" siclog@

    f_UT_SwitchOnUE (UT, false);

    //@siclog "Step 7b8" siclog@

    // Check: Does the UE send an ATTACH REQUEST?

    v_LLCDataInd := f_GPRS_ReceiveUplinkMsg (geran_Cell24, car_G_LLC_UnitData_IND ( cr_G_AttachReqWithIMSI (cr_AttachTypeAny,

                                                                                                            f_Imsi2MobileIdentity(px_IMSI_Def),

                                                                                                            cr_RAI (omit, cr_LAI(omit, v_PLMN, 'FFFE'O), ?),

                                                                                                            omit)));
    f_GERAN_PreliminaryPass (__FILE__, __LINE__, "Step 7b8");

    //@siclog "Step 9" siclog@

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_ChPwrLvl_Off);

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger); // Send 1st trigger to EUTRA side

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

    f_GERAN_TestBody_Set( false );

    f_GERAN_SS_CellRelease ( geran_Cell24 );

  } // fl_TC_9_3_1_6_GERAN
…

…


After change:

	…

…

    function f_TC_9_3_1_6_GERAN () runs on GERAN_PTC

  {

    var octetstring v_PLMN;

    var G_L2_DATAMESSAGE_IND v_ChanReq, v_LocUpd;

    var RFN v_RFN;

    var integer v_RR_RA;

    var G_LogicChType v_ChannelType;

    var SubChannelNumber v_SubChannel;

    //var boolean v_LocUpdRxd := false;
    var template (value) MobileIdentity v_MobileIdIMSI := f_Imsi2MobileIdentity(px_IMSI_Def);

    var G_LLC_DATAMESSAGE_IND v_LLCDataInd;

    var O2_Type v_LAC;

    var B10_Type v_BCCH;

    var B3_Type v_BCC;

    timer t_Wait := 90.0; // @sic R5-123647 sic@    

    var template (value) MobileIdentity v_MSId := f_Imsi2MobileIdentity(px_IMSI_Def); 

    v_MobileIdIMSI.iei := '17'O; // Need to include iei in LUAccept, but function returns without iei

    f_GERAN_Init(EUTRA_GERAN);

    v_PLMN := f_GERAN_PLMN_Get(geran_Cell24);

    v_BCCH := f_GERAN_BCCHFreq_Get(geran_Cell24);    //Note-1
    v_BCC := f_GERAN_BCC_Get(geran_Cell24);                //Note-1
    v_LAC := f_GERAN_LAC_Get(geran_Cell24);                 //Note-1
    f_GERAN_CreateCell (geran_Cell24);

    // Pre-Preamble on GERAN cell first to set PTSMI, PTSMI Sig and TMSI in USIM

    f_GERAN_Pre_Preamble (geran_Cell24, NotSpecified); // @sic R5s110176 sic@

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

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_NonSuitableCell);

    f_GERAN_TestBody_Set( true );

    f_IRAT_WaitForCoOrd_Trigger(EUTRA); // Wait for 1st trigger from EUTRA side

    //@siclog "Step 7b1" siclog@

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_ServingCell);

    //@siclog "Step 7b2" siclog@

    t_Wait.start;

    alt {

      [] G_L2.receive (car_G_L2_ACCESS_IND ( geran_Cell24 , tsc_PhyCh0 , tsc_RACH , ? , ? , ? ))

        -> value v_ChanReq

        {

          if (true) { // Parallel behaviour, but pc_CS relates to UTRAN only

            t_Wait.stop; // @sic R5s110702 sic@

            v_RFN := v_ChanReq.access.rfn;

            v_RR_RA := bit2int(v_ChanReq.access.burst.chReq.estCauRandomRef);

            //v_LocUpdRxd := true;
            G_L2.send (cas_G_L2_UNITDATA_REQ (geran_Cell24, tsc_PhyCh0, tsc_AGCH, 15, cs_G_RFN_Omit, cas_ImmAss(cs_ImmediateAssignment (v_BCCH, v_BCC, v_RR_RA, v_RFN)))); // @sic GP-110839 sic@

            //@siclog "Step 1a1" siclog@

            G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_LocationUpdatingRequest)) -> value v_LocUpd;

            v_ChannelType := v_LocUpd.sabm.g_LogicChType;

            v_SubChannel := v_LocUpd.sabm.subChannel;

            // @sic R5-121849 sic@

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_ClassmarkChangeAny));

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange));

            // Do Authentication

            //@siclog "Step 1a2 - 1a3" siclog@

            f_GERAN_MM_Authentication (geran_Cell24, v_ChannelType, v_SubChannel);

            // Send Location Updating Accept

            //@siclog "Step 1a4" siclog@

            G_L2.send (cas_G_L2_DATA_REQ (geran_Cell24, 0, tsc_PhyCh0, v_ChannelType, v_SubChannel, cs_G_RFN_Omit, cs_G_LocationUpdatingAccept ( v_PLMN, v_LAC, v_MobileIdIMSI )));

            f_G_ChannelRelease (geran_Cell24, tsc_PhyCh0, v_ChannelType, v_SubChannel);   

            G_L2.receive (car_G_L2_Release_IND_131x);  

          } else { // This will never happen because CS is always true in GERAN

            f_GERAN_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 7b2");

          }

        }

      []   t_Wait.timeout {}

    }

    //@siclog "Step 7b3" siclog@

    // The operator initiates an attach by MMI or by AT command.

    f_UT_TriggerAttach(UT);

    // @sic R5-123647 sic@
    //@siclog "Step 7b4" siclog@

    t_Wait.start(30.0);
    alt {

      [] G_L2.receive (car_G_L2_ACCESS_IND ( geran_Cell24 , tsc_PhyCh0 , tsc_RACH , ? , ? , ? ))

        -> value v_ChanReq

        { //Note-2
          /*if (not v_LocUpdRxd) { // Parallel behaviour, but pc_CS relates to UTRAN only

            t_Wait.stop; // @sic R5s110702 sic@

            v_RFN := v_ChanReq.access.rfn;

            v_RR_RA := bit2int(v_ChanReq.access.burst.chReq.estCauRandomRef);

            G_L2.send (cas_G_L2_UNITDATA_REQ (geran_Cell24, tsc_PhyCh0, tsc_AGCH, 15, cs_G_RFN_Omit, cas_ImmAss(cs_ImmediateAssignment (v_BCCH, v_BCC, v_RR_RA, v_RFN)))); // @sic GP-110839 sic@

            //@siclog "Step 1a1" siclog@

            G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_LocationUpdatingRequest)) -> value v_LocUpd;

            v_ChannelType := v_LocUpd.sabm.g_LogicChType;

            v_SubChannel := v_LocUpd.sabm.subChannel;

            // @sic R5-121849 sic@

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_ClassmarkChangeAny));

            G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange));

            // Do Authentication

            //@siclog "Step 1a2 - 1a3" siclog@

            f_GERAN_MM_Authentication (geran_Cell24, v_ChannelType, v_SubChannel);

            // Send Location Updating Accept

            //@siclog "Step 1a4" siclog@

            G_L2.send (cas_G_L2_DATA_REQ (geran_Cell24, 0, tsc_PhyCh0, v_ChannelType, v_SubChannel, cs_G_RFN_Omit, cs_G_LocationUpdatingAccept ( v_PLMN, v_LAC, v_MobileIdIMSI )));

          } else { // UE trying to do LAU twice*/
            f_GERAN_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 7b4");

          //}
        }

      []   t_Wait.timeout {}

    }

    //@siclog "Step 7b5" siclog@

    f_UT_SwitchOffUE (UT, false);

    G_L2.receive (car_G_L2_ACCESS_IND ( geran_Cell24 , tsc_PhyCh0 , tsc_RACH , ? , ? , ? ))

        -> value v_ChanReq

    v_RFN := v_ChanReq.access.rfn;

    v_RR_RA := bit2int(v_ChanReq.access.burst.chReq.estCauRandomRef);

    G_L2.send (cas_G_L2_UNITDATA_REQ (geran_Cell24, tsc_PhyCh0, tsc_AGCH, 15, cs_G_RFN_Omit, cas_ImmAss(cs_ImmediateAssignment (v_BCCH, v_BCC, v_RR_RA, v_RFN)))); // @sic GP-110839 sic@
    //@siclog "Step 7b6a1" siclog@

    //G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_Imsi_DetachInd));
    G_L2.receive (car_G_L2_Estab_IND (geran_Cell24, ?, ?, ?, cr_G_Imsi_DetachInd_9316(v_MSId))); 

    G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_ClassmarkChangeAny));   

    G_L2.receive (car_G_L2_DATA_IND (geran_Cell24, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange)); 

    f_G_ChannelRelease (geran_Cell24, tsc_PhyCh0, v_ChannelType, v_SubChannel);   

    G_L2.receive (car_G_L2_Release_IND_131x);  //Note-3
    //@siclog "Step 7b7" siclog@

    f_UT_SwitchOnUE (UT, false);

    //@siclog "Step 7b8" siclog@

    // Check: Does the UE send an ATTACH REQUEST?

    v_LLCDataInd := f_GPRS_ReceiveUplinkMsg (geran_Cell24, car_G_LLC_UnitData_IND ( cr_G_AttachReqWithIMSI (cr_AttachTypeAny,

                                                                                                            f_Imsi2MobileIdentity(px_IMSI_Def),

                                                                                                            cr_RAI (omit, cr_LAI(omit, v_PLMN, 'FFFE'O), ?)))); // @Sic R5-123647 sic@
    f_GERAN_PreliminaryPass (__FILE__, __LINE__, "Step 7b8");

    //@siclog "Step 9" siclog@

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_ChPwrLvl_Off);

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger); // Send 1st trigger to EUTRA side

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

    f_GERAN_TestBody_Set( false );

    f_GERAN_SS_CellRelease ( geran_Cell24 );

  } // fl_TC_9_3_1_6_GERAN
…

…


New Templates Added:

	  template EstablishIndType cr_G_Imsi_DetachInd_9316 (MobileIdentity p_MobileIdentity) :=

  { /* @status    APPROVED */

    imsiDetachInd := cr_IMSI_DetachInd_9316 (p_MobileIdentity)

  };

	  template IMSIDETACHINDICATION cr_IMSI_DetachInd_9316(template (present) MobileIdentity p_MobileIdentity,

                                                        template (present) MS_Clsmk1 p_MS_Clsmk1 := cr_MS_Clsmk1_Def) :=

  { /* @status    APPROVED */

    skipIndicator   := '0000'B,

    mMProtocolDiscriminator := '0101'B,

    msgType         := '??000001'B,

    mSClsmk1        := p_MS_Clsmk1,

    mobileId        := p_MobileIdentity            // IMSI DETACH INDICATION message carries TMSI information element

  };


4.2 Change 2
	Testcase name
	TC_9_3_1_6

	Reason for change
	Test case cannot be executed in the 360 seconds and hence the Guard timer of the Test case needs to be increased.

	Summary of change
	Guard Timer of Test case 9.3.1.6 is increased.

	Source of change
	LTE_EPS_TS_Testcases_12wk24.ttcn


Before change:

	…

…

  testcase TC_9_3_1_6() runs on MTC_LTE system SYSTEM_LTE {

    // @purpose

    //   Service Request / Rejected / EPS services not allowed

    var EUTRA_PTC    v_EUTRA      := null;

    var UTRAN_PTC    v_UTRAN      := null;

    var GERAN_PTC    v_GERAN      := null;

    var CDMA2000_PTC v_CDMA2000   := null;

    var IMS_PTC      v_IMS1       := null;

    var IMS_PTC      v_IMS2       := null;

    timer t_GuardTimer := int2float(360);
    if (not( (px_RATComb_Tested==EUTRA_Only) or ((px_RATComb_Tested==EUTRA_UTRA) and pc_UTRA) or ((px_RATComb_Tested==EUTRA_GERAN) and pc_GERAN) )) {

      FatalError(__FILE__, __LINE__, "invalid value for px_RATComb_Tested");

    }
…

…


After change:

	…

…

    testcase TC_9_3_1_6() runs on MTC_LTE system SYSTEM_LTE {

    // @purpose

    //   Service Request / Rejected / EPS services not allowed

    var EUTRA_PTC    v_EUTRA      := null;

    var UTRAN_PTC    v_UTRAN      := null;

    var GERAN_PTC    v_GERAN      := null;

    var CDMA2000_PTC v_CDMA2000   := null;

    var IMS_PTC      v_IMS1       := null;

    var IMS_PTC      v_IMS2       := null;

    timer t_GuardTimer := int2float(720); 

    if (not( (px_RATComb_Tested==EUTRA_Only) or ((px_RATComb_Tested==EUTRA_UTRA) and pc_UTRA) or ((px_RATComb_Tested==EUTRA_GERAN) and pc_GERAN) )) {

      FatalError(__FILE__, __LINE__, "invalid value for px_RATComb_Tested");

    }   

…

…


5. Execution Log Files

5.1 Qualcomm MDM 9615 UE
Qualcomm MDM 9615 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_3_1_6_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] R5s120633: This archive comprises html format execution log file
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