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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of IMS emergency call testcase 19.1.3 which is part of the IMS_IRAT test suite in the ‘iwd-TTCN3-B2013-03_D14wk24’ delivery.

The test case can be demonstrated to run with one LTE UE supporting IMS and UTRAN/GERAN CS Fallback (see section 5). Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_19_1_3
Test Group:
IMS_IRAT_IWD_14wk24
ATS Version:
iwd-TTCN3-B2013-03_D14wk24
System Simulator used:
Anritsu Protocol Conformance Test System ME7832L
UE used:
Nvidia i500
Verification Status:
PASS


4. Corrections required for IMS test case 19_1_3
This section describes the TTCN changes required to ‘iwd-TTCN3-B2013-03_D14wk24’ release
Change 1
	Function name
	function f_TC_19_1_3_EUTRA()

	Reason for change
	1) System information combination 1 is not suitable for this TC as this is LTE IRAT TCs with UTRAN/GERAN cells
2) Added trigger to let UTRAN/GERAN component know that the preamble on LTE side is done and UTRAN/GERAN cell power can be changed to suitable cell.

3) According to TS 36523-2 Table A.4.4-1: Additional information: the pixit pc_CS_Em_Call_in_UTRA corresponds to “Support for establishing the emergency call using the CS domain in UTRA after ATTACH REJECT to emergency bearer service” and similar is for pc_CS_Em_Call_in_GERAN. This pixits should be replaced with pc_EmergSpeech as per the TS 34229-2 Table 1: Applicability of tests condition C62
4) According to TS 36508 Chapter 6.4.3.5 UE triggered CS call, the UE sends an Extended Service Request for mobile originating CS fallback. As the ACK in step 7 and Extended service request can be sent at the same time so interleave is used.
5) EUTRA trigger the UTRAN/GERAN component about initiation of CS domain emergency call. 
6) RRC connection is released as per TS 34229-1 Chapte 19.1.3.4 Method of test – Step 8, UE performs cell reselection to a cell supporting CS domain (UTRAN/GERAN) based on capability supported and after necessary MM/GMM registration, initiates CS domain emergency call.

	Summary of change
	1) System information combination changed to c10
2) Added trigger to UTRAN/GERAN component to change UTRAN/GERAN cell power

3) pc_CS_Em_Call_in_UTRA and pc_CS_Em_Call_in_GERAN replaced with pc_EmergSpeech
4) Used interleave functionality to handle receiving Extended service request and trigger from IMS that informs about receiving ACK message in step 7.
5) Added coordination trigger to UTRAN/GERAN

6) RRC connection is released.
7) Imported new module to support pc_EmergSpeech

	TTCN module
	IMS_IRAT\19\IMS_IRAT_19_EUTRA.ttcn


Before change

function f_TC_19_1_3_EUTRA() runs on EUTRA_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain (UTRAN or GERAN)

     */

    var boolean v_GeolocationUsage := f_IMS_GetGeolocationUsage(); // the test case intends to use GeoLocationInformation if supported by the UE (PICS)

    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1); // @sic R5-131470 sic@

    // Create cell and send out system information

    f_EUTRA_CellConfig_DRB_Common(eutra_CellA, 1, 1, DISCARD_UM_DATA, USE_BIG_GRANTS);    /* @sic R5s130681: DISCARD_UM_DATA; R5s140160: USE_BIG_GRANTS sic@ */

    // power on the cell

    f_EUTRA_SetCellPower(eutra_CellA, tsc_ServingCellRS_EPRE);

    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE);

    // Trigger SS to execute location related functions to allow UE to get its position

    if (v_GeolocationUsage) {

      f_EUTRA_ProvideUE_LocationInformation(eutra_CellA, RRC_IDLE);

    }

    f_EUTRA_TestBody_Set(true);
    //@siclog "Step 1-5" siclog@

    f_EUTRA_508_EstablishIMSEmergencyCall(eutra_CellA, px_EmergencyCallNumber);

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN2]); //Wait reception of IMS ACK on step 10

    if (pc_CS_Em_Call_in_UTRA and px_RATComb_Tested == EUTRA_UTRA) {

      f_EUTRA_SendAuthParameters(eutra_CellA, UTRAN, true, true);

      f_IRAT_WaitForCoOrd_Trigger(UTRAN);

    }

    else if(pc_CS_Em_Call_in_GERAN and px_RATComb_Tested == EUTRA_GERAN) {

      f_EUTRA_SendAuthParameters(eutra_CellA, GERAN, true, true);

      f_IRAT_WaitForCoOrd_Trigger(GERAN);

    }

    else  {

      FatalError(__FILE__, __LINE__, "Invalid RAT combination configured");

    }

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_ReleaseAllCells();

  } // f_TC_19_1_3_EUTRA
After change

…

  import from UTRAN_Parameters all;
…

function f_TC_19_1_3_EUTRA() runs on EUTRA_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain (UTRAN or GERAN)

     */

    var boolean v_GeolocationUsage := f_IMS_GetGeolocationUsage(); // the test case intends to use GeoLocationInformation if supported by the UE (PICS)

    var GutiParameters_Type v_GutiParams;
    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c10); // @sic R5-131470 sic@
    // Create cell and send out system information

    f_EUTRA_CellConfig_DRB_Common(eutra_CellA, 1, 1, DISCARD_UM_DATA, USE_BIG_GRANTS);    /* @sic R5s130681: DISCARD_UM_DATA; R5s140160: USE_BIG_GRANTS sic@ */

    // power on the cell

    f_EUTRA_SetCellPower(eutra_CellA, tsc_ServingCellRS_EPRE);

    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE);

    //Send trigger to let UTRAN know that preamble is done => change UTRAN/GERAN cell power to suitable cell

    if (pc_EmergSpeech and px_RATComb_Tested == EUTRA_UTRA) {

      f_IRAT_SendCoOrd(UTRAN, cms_IRAT_Trigger);                               

    }

    else if(pc_EmergSpeech and px_RATComb_Tested == EUTRA_GERAN) {

      f_IRAT_SendCoOrd(GERAN, cms_IRAT_Trigger);                               

    }

    else  {

      FatalError(__FILE__, __LINE__, "Invalid RAT combination configured");

    }
    // Trigger SS to execute location related functions to allow UE to get its position

    if (v_GeolocationUsage) {

      f_EUTRA_ProvideUE_LocationInformation(eutra_CellA, RRC_IDLE);

    }

    f_EUTRA_TestBody_Set(true);

    //@siclog "Step 1-5" siclog@

    f_EUTRA_508_EstablishIMSEmergencyCall(eutra_CellA, px_EmergencyCallNumber);

    //Receive EXTENDED SERVICE REQUEST  

    v_GutiParams := f_EUTRA_CellInfo_GetGuti(eutra_CellA);    

    interleave {

      []  SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                            cr_EXT_SERVICE_REQUEST_Common(f_EUTRA_SecurityKSIasme_Get(),

                                                                                          tsc_EST_CsFallback_EC,

                                                                                          bit2oct(v_GutiParams.M_TMSI),

                                                                                          omit))))

          {}

      []  IMS[tsc_Index_PDN2].receive(cmr_IMS_IPCAN_Trigger)     //Wait reception of IMS ACK on step 10

          {}

    }
    if (pc_EmergSpeech and px_RATComb_Tested == EUTRA_UTRA) {

      f_EUTRA_SendAuthParameters(eutra_CellA, UTRAN, true, true);
      f_EUTRA_RRC_ConnectionRelease(eutra_CellA);

      f_IRAT_SendCoOrd(UTRAN, cms_IRAT_Trigger);
      f_IRAT_WaitForCoOrd_Trigger(UTRAN);

    }

    else if(pc_EmergSpeech and px_RATComb_Tested == EUTRA_GERAN) {

      f_EUTRA_SendAuthParameters(eutra_CellA, GERAN, true, true);

      f_IRAT_SendCoOrd (GERAN, cms_IRAT_OctetData (hex2oct(tsc_EpsDefaultBearerId))); // @sic R5s130833 sic@ 
      f_EUTRA_RRC_ConnectionRelease(eutra_CellA);               
      f_IRAT_SendCoOrd(GERAN, cms_IRAT_Trigger);                
      f_IRAT_WaitForCoOrd_Trigger(GERAN);

    }

    else  {

      FatalError(__FILE__, __LINE__, "Invalid RAT combination configured");

    }

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_ReleaseAllCells();

  } // f_TC_19_1_3_EUTRA
Change 2
	Function name
	function f_TC_19_1_3_IMS1()

	Reason for change
	This function is inmplemented to handle non-emergency IMS registration/deregistration. 

As the TC postamble is in UTRAN/GERAN, the value in P-Access-Network-Info must be updated (RanType) to appropriate value so the template for REGISTER message is correct.

	Summary of change
	Added function for non-emergency IMS registration.
Updated P-Access-Network-Info to appropriate value.

	TTCN module
	IMS_IRAT\19\IMS_IRAT_19_IMS.ttcn


New function
function f_TC_19_1_3_IMS1() runs on IMS_PTC       

  { /* Initial IMS registration and deregistration over UTRAN/GERAN

     */

    f_IMS_PTC_Init();

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);     // send trigger to EUTRA PTC to indicate start of IMS registration

    f_IMS_Registration();

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);     // send trigger to EUTRA PTC to indicate end of IMS registration

    f_IMS_IMS_SendCoOrdMsg(OtherPDN);   //IMS emergency registration on PDN2

    select (px_RATComb_Tested) {

      case (EUTRA_UTRA) {

        f_IMS_PTC_SetRanType(UTRAN_FDD); 

      }

      case (EUTRA_GERAN) {

        f_IMS_PTC_SetRanType(GERAN); 

      }

    }

    f_IMS_IMS_WaitForTrigger(OtherPDN);

    f_IMS_IpcanReleaseWithOptionalDeregistration();    // @sic R5s140346  wait for the UE getting deregistered and switched off sic@  

  }
Change 3
	Function name
	function f_TC_19_1_3_IMS2()

	Reason for change
	1) Emergency IMS registration starts after completing the non-emergency registration. When ACK message in step 7 is received, the non-emergency IMS optional Deregistration over UTRAN/GERAN is triggered.

	Summary of change
	1) Added coordination triggers to handle coordination between non-emergency and emergency IMS PDNs.

2) Imported module necessary for function in Change 2

	TTCN module
	IMS_IRAT\19\IMS_IRAT_19_IMS.ttcn


Before change

...

  import from IMS_XML_Templates all;

  import from IMS_IP_Config all;

...

function f_TC_19_1_3_IMS2() runs on IMS_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    var REGISTER_Request v_RegisterRequest;

    var INVITE_Request v_InviteRequest;

    f_IMS_PTC_Init(PDN_2);

    // Test Case Body

    f_IMS_TestBody_Set(true);

    //@siclog "Steps 2-7" siclog@

    // Emergency registration: 34.229-1 Annex C.20

    v_RegisterRequest := f_IMS_EmergencyRegistration_C20();

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Steps 2 to 7");

    //@siclog "Steps 8-10" siclog@

    v_InviteRequest := fl_TC_34229_19_1_3_Steps8To10();

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Steps 8 to 10");

    // Inform EUTRA: ACK received.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    f_IMS_TestBody_Set(false);

  }    

After change

...

  import from IMS_XML_Templates all;

  import from IMS_IP_Config all;

  import from Parameters all;    
...

function f_TC_19_1_3_IMS2() runs on IMS_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    var REGISTER_Request v_RegisterRequest;

    var INVITE_Request v_InviteRequest;

    f_IMS_PTC_Init(PDN_2);

    f_IMS_IMS_WaitForTrigger(OtherPDN);  //Wait for non-emergency IMS registration to be finished  

    // Test Case Body

    f_IMS_TestBody_Set(true);

    //@siclog "Steps 2-7" siclog@

    // Emergency registration: 34.229-1 Annex C.20

    v_RegisterRequest := f_IMS_EmergencyRegistration_C20();

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Steps 2 to 7");

    //@siclog "Steps 8-10" siclog@

    v_InviteRequest := fl_TC_34229_19_1_3_Steps8To10();

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Steps 8 to 10");

    // Inform EUTRA: ACK received.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    f_IMS_IMS_SendCoOrdMsg(OtherPDN);    //Trigger optional non-emergency IMS deregistration   

    f_IMS_TestBody_Set(false);

  }
Change 4
	Function name
	f_TC_19_1_3_UTRAN()

	Reason for change
	1) UTRAN part was modified in the way that at the beginning of the TC the UTRAN cell power is set to nonsuitable cell to make sure that the UE attaches to EUTRAN first
2) UTRAN waits for coordination trigger from EUTRA and when the UE is attached to EUTRA, the UTRAN cell power is changed to suitable cell. UTRAN receives the Auth params from EUTRA and waits for start of emergency CS call.

3) RAU procedure is handled in new function f_UTRAN_EmgCallSetup_RAU that includes emergency call and handling of RAU request parallel to CS call as is described in TS 36508 Chapter 6.4.3.7
CS fallback to UTRAN procedures (LAI of UTRAN cell same as the LAI received in combined Attach procedure in EUTRA cell)
4) Disconnect function is called with default value as MT call, it needs to be called as MO call. TTCN functions used in step 10 modified according to TS 36523-3 chapter 10.1.3 CC disconnect procedure. 

	Summary of change
	1) UTRAN cell power changed to nonsuitable at beginning of the TC
2) Sending default System Information messages, added waiting for coordination trigger to change cell power to suitable, added waiting for coordination trigger to start emergency CS call

3) Removed function f_UTRAN_508CheckCampOnNewUtranCell and replaced function f_UTRAN_EmgCallSetup with f_UTRAN_EmgCallSetup_RAU

4) Used appropriate function in step 10 to disconnect CS call
5) Imported new modules

	TTCN module
	IMS_IRAT\19\IMS_IRAT_19_UTRAN.ttcn


Before change

module IMS_IRAT_19_UTRAN {

  import from CommonDefs all;

  import from UTRAN_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from UTRAN_ASP_Definitions language "ASN.1:2002" all;

  import from UTRAN_Component all;

  import from UTRAN_CellInfo all;

  import from CommonIratDefs all;

  import from UTRAN_ConfigurationSteps all;

  import from UTRAN_CommonProcedures all;

  import from UTRAN_CommonFunctions all;

  import from UTRAN_TypeDefs all;

  import from UTRAN_CommonDefs all;

  group LocalFunctions {

  function f_TC_19_1_3_UTRAN() runs on UTRAN_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    //Initialise test case

    f_UTRAN_Init ( EUTRA_UTRAN );

    //Create UTRAN cell5

    f_UTRAN_SS_CreateCellDCH(utran_Cell5);

    f_UTRAN_SetCellPower(utran_Cell5, tsc_AttenuationSuitableNeighbourCell);

    //First Trigger

    f_UTRAN_InterRAT_InitialiseAuthParams();

    f_UTRAN_TestBody_Set( true );

    // The SS reconfigures Cell 5 as the "Serving cell".

    f_UTRAN_SetCellPower(utran_Cell5, tsc_AttenuationServingCell);
    //@siclog "Step 9" siclog@

    f_UTRAN_508CheckCampOnNewUtranCell (utran_Cell5);
    f_UTRAN_EmgCallSetup (utran_Cell5);
    //@siclog "Step 10" siclog@

    //The SS releases the UE connection & receives release complete message(s).

    f_UTRAN_CC_Disconnect (utran_Cell5);
    f_UTRAN_RRC_ConnRel ( utran_Cell5, cell_Dch );

    // Switch off/power off and release cells

    f_UTRAN_Postamble (utran_Cell5, U1_IDLE);

    f_UTRAN_TestBody_Set ( false );

    // send coordination message for end of test case

    f_IRAT_SendCoOrd ( EUTRA, cms_IRAT_Trigger );

  }  // f_TC_19_1_3_UTRAN
After change

module IMS_IRAT_19_UTRAN {

  import from CommonDefs all;

  import from UTRAN_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from UTRAN_ASP_Definitions language "ASN.1:2002" all;

  import from UTRAN_Component all;

  import from UTRAN_CellInfo all;

  import from CommonIratDefs all;

  import from UTRAN_ConfigurationSteps all;

  import from UTRAN_CommonProcedures all;

  import from UTRAN_CommonFunctions all;

  import from UTRAN_TypeDefs all;

  import from UTRAN_CommonDefs all;

  import from NAS_24008Templates_IRAT all;   
  import from UTRAN_RAB_Functions all;  
  group LocalFunctions {

  function f_TC_19_1_3_UTRAN() runs on UTRAN_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    //Initialise test case

    f_UTRAN_Init ( EUTRA_UTRAN );

    //Create UTRAN cell5

    f_UTRAN_SS_CreateCellDCH(utran_Cell5);

    f_UTRAN_SetCellPower(utran_Cell5, tsc_AttenuationNonSuitableCell);
    //Send the default System Information messages

    f_UTRAN_SendDefSysInfo(utran_Cell5);   
    f_IRAT_WaitForCoOrd_Trigger (EUTRA); //Wait for the UE to be attached to EUTRAN
    f_UTRAN_SetCellPower(utran_Cell5, tsc_AttenuationSuitableNeighbourCell);     
    //Since UE starts in EUTRA wait for EUTRA PTC to send the Auth Params       
    f_UTRAN_InterRAT_InitialiseAuthParams();

    //First Trigger

    f_IRAT_WaitForCoOrd_Trigger (EUTRA); //Start emergency CS Call in UTRAN
    f_UTRAN_TestBody_Set( true );
    //@siclog "Step 9" siclog@

    f_UTRAN_EmgCallSetup_RAU (utran_Cell5);
    //@siclog "Step 10" siclog@

    //The SS releases the UE connection & receives release complete message(s).

    f_UTRAN_CC_Disconnect(utran_Cell5, cs_TI_MO);   
    f_UTRAN_RRC_ConnRel(utran_Cell5, cell_Dch, true);

    f_UTRAN_RRC_ConnEst(utran_Cell5);

    f_UTRAN_GMM_RAU (utran_Cell5, false);
    f_UTRAN_RRC_ConnRel ( utran_Cell5, cell_Dch );

    // Switch off/power off and release cells

    f_UTRAN_Postamble (utran_Cell5, U1_IDLE);

    f_UTRAN_TestBody_Set ( false );

    // send coordination message for end of test case

    f_IRAT_SendCoOrd ( EUTRA, cms_IRAT_Trigger );

  }  // f_TC_19_1_3_UTRAN
Change 5
	Function name
	f_TC_19_1_3_GERAN()

	Reason for change
	1) Creating of GERAN cell and TCH was moved to beginning of TC. The cell power of GERAN cell is changed to nonsuitable to make sure that the UE attaches to EUTRA cell first.
2) GERAN component should wait for the UE to attach on EUTRA cell and change the GERAN cell power to suitable cell. Also Auth parameters together with bearer ID from EUTRA component are received and initialized. GERAN component waits for trigger from EUTRA to start emergency CS call.

3) In step 9 is used new function f_GERAN_EmgCallSetup_GPRSsusp which handles emergency CS call together with parallel handling od GPRS suspension request msg as described in TS 36508 Chapter 6.4.3.8 CS fallback to GERAN procedures (LAI of GERAN cell same as the LAI received in combined Attach procedure in EUTRA cell)
4) Function for disconnecting should be called with parameter cs_TI_MO as it was MO emergency CS call. Channel is released as per TS 36523-3 Table 10.2.4.1-1: CC disconnect procedure Step 4. 
5) SNDCP and routing table is configured fist before calling function for RAU as calling f_GERAN_Config_SNDCPandIP deep in  f_GERAN_508CheckCampOnNewGeranCell will cause restarting of TCP servers.

	Summary of change
	1) Configuration of GERAN cell and TCH moved to one place, Cell power changed to nonsuitable cell.
2) Added triggers from EUTRA component, Cell power changed to suitable cell.

3) Functions in step 9 replaced with f_GERAN_EmgCallSetup_GPRSsusp.

4) Modified input parameters for function f_GERAN_CC_Disconnect, added function for channel release.
5) Added configuration of SNDCP and routing table, added function to handle RAU.

6) Imported new modules.

	TTCN module
	IMS_IRAT\19\IMS_IRAT_19_GERAN.ttcn


Before change

module IMS_IRAT_19_GERAN {

  import from GERAN_Component all;

  import from GERAN_Component all;

  import from GERAN_Templates all;

  import from GERAN_TypeDefs all;

  import from GERAN_CommonFunctions all;

  import from GERAN_CellInfo all;

  import from CommonDefs all;

  import from CommonIratDefs all;

  function f_TC_19_1_3_GERAN() runs on GERAN_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    var G_LogicChType v_TchType;

    //Initialise cell info and configure cell 24

    f_GERAN_Init(EUTRA_GERAN);

    f_GERAN_CreateCell (geran_Cell24);

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_SuitableNeighbourCell);
    //Receive updated auth parameters

    f_GERAN_InterRAT_InitialiseAuthParams();

    f_GERAN_TestBody_Set(true);

    //Create the physical channel in GERAN cell

    f_GERAN_CreateTCH (geran_Cell24);
    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_ServingCell);

    f_GERAN_SetChPwrLevel (geran_Cell24, tsc_TchCh, tsc_GERAN_ServingCell);
    //@siclog "Step 9" siclog@

    f_GERAN_508CheckCampOnNewGeranCell (geran_Cell24);

    v_TchType := f_GERAN_EmgCallSetup (geran_Cell24);
    //@siclog "Step 10" siclog@

    f_GERAN_CC_Disconnect ( geran_Cell24, v_TchType );
    f_GERAN_TestBody_Set(false);

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger);     // Tell EUTRA test is over

    //Perform postamble

    f_GERAN_Postamble(geran_Cell24, G1_IDLE, -, -, v_TchType);

  }  // f_TC_19_1_3_GERAN  

After change

module IMS_IRAT_19_GERAN {

  import from GERAN_Component all;

  import from GERAN_Component all;

  import from GERAN_Templates all;

  import from GERAN_TypeDefs all;

  import from GERAN_CommonFunctions all;

  import from GERAN_CellInfo all;

  import from CommonDefs all;

  import from CommonIratDefs all;             

  import from NAS_24008Templates_IRAT all;

  import from IP_PTC_CtrlMsgs all;
  function f_TC_19_1_3_GERAN() runs on GERAN_PTC

  { /* Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain

     */

    var G_LogicChType v_TchType; 

    var IRAT_Coordination_MSG v_OctetData;   
    //Initialise cell info and configure cell 24

    f_GERAN_Init(EUTRA_GERAN);

    f_GERAN_CreateCell (geran_Cell24);

    //Create the physical channel in GERAN cell

    f_GERAN_CreateTCH (geran_Cell24);          

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_NonSuitableCell);     
    //Wait for the UE to be attached to EUTRAN      

    f_IRAT_WaitForCoOrd_Trigger(EUTRA);     

    //Receive updated auth parameters     

    f_GERAN_InterRAT_InitialiseAuthParams();   

    EUTRA.receive (cmr_IRAT_OctetData) -> value v_OctetData; // @sic R5s130833 sic@    

    f_GERAN_SetCellPowerLevel (geran_Cell24, tsc_GERAN_SuitableNeighbourCell);     

    f_GERAN_SetChPwrLevel (geran_Cell24, tsc_TchCh, tsc_GERAN_SuitableNeighbourCell);   

    //Cell reselection                      

    f_IRAT_WaitForCoOrd_Trigger(EUTRA);        
    f_GERAN_TestBody_Set(true);                
    //@siclog "Step 9" siclog@

    v_TchType := f_GERAN_EmgCallSetup_GPRSsusp (geran_Cell24);   
    //@siclog "Step 10" siclog@

    f_GERAN_CC_Disconnect ( geran_Cell24, v_TchType, -, cs_TI_MO ); 

    //Release channel

    f_G_ChannelRelease (geran_Cell24, tsc_TchCh, v_TchType, 15, cs_G_ResumeGPRS); // @sic R5s120600, R5s130436 sic@    

    //configure SNDCP and routing table          

    f_GERAN_SNDCP_Config(1, 1, oct2int(v_OctetData.OctetData), tsc_LLCSapi_11);  

    f_IP_ChangeGeranCell(IP, enum2int(geran_Cell24), oct2int(v_OctetData.OctetData) );

    //Perform RAU

    f_GERAN_508CheckCampOnNewGeranCell(geran_Cell24, -, oct2int(v_OctetData.OctetData)); // @sic R5s130833 sic@                 
    f_GERAN_TestBody_Set(false);

    //Perform postamble

    f_GERAN_Postamble(geran_Cell24, G1_IDLE, -, -, v_TchType);

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger);     // Tell EUTRA test is over

  }  // f_TC_19_1_3_GERAN
Change 6
	Function name
	f_UTRAN_EmgCallSetup_RAU()

	Reason for change
	New function implemented to handle emergency CS call over UTRAN. This function is derived from function f_UTRAN_EmgCallSetup to support RAU procedure that can take place as is described in TS 36508 Chapter 6.4.3.7


CS fallback to UTRAN procedures (LAI of UTRAN cell same as the LAI received in combined Attach procedure in EUTRA cell).
1) Added handling of RAU in default behaviour as per TS mentioned
2) Added RRC security for the CS domain
3) Key sequence set to ANY in cr_U_ServReq_MO_Emergency as the UE can have key sequence value for  CS domain stored from previous TCs

	Summary of change
	1) Added functionality to proccess RAU request
2) Added UTRAN security function

3) Key sequence set to ANY

	TTCN module
	Common\UTRAN\UTRAN_CommonProcedures.ttcn


New function
 function f_UTRAN_EmgCallSetup_RAU(UTRAN_CellId_Type p_CellId) runs on UTRAN_PTC      

  {

    var RLC_TR_DATA_IND v_RLC_TR_DATA_IND;

    var InitialUE_Identity v_InitialUE_Id;

    var RRC_DATA_IND v_RRC_DataInd;

    var template (present) EstablishmentCause v_EstCause := emergencyCall;

    var START_Value v_START_Value := '00000000000000000000'B;  

    var float v_Wait := 60.0; // 60 seconds to allow UE to complete the procedure on CDMA2000 cell

    var TI v_TI_R;

    timer t_Wait := v_Wait ; // Local wait Timer

    var default v_MyDefaultVar := null;

    var B3_Type v_UpdateType;

    var PLMN_Identity v_PLMN_Identity := f_UTRAN_CellInfo_GetPLMNIdentity(p_CellId);

    var octetstring v_PLMN := f_U_Asn2Nas_PlmnId(v_PLMN_Identity);

    var octetstring v_LAC := f_UTRAN_CellInfo_GetLAC(p_CellId);

    var octetstring v_RAC := f_UTRAN_CellInfo_GetRAC(p_CellId);

    var START_Value v_START_Value := '00000000000000000000'B;

    t_Wait.start;

    alt {

      //Step 2

      //Check: Does the UE transmit an RRC CONNECTION REQUEST message on Cell 5 with Establishment cause: Emergency Call in the next [60] seconds?

      [] U_TM.receive(car_RRC_ConnReq(p_CellId,

                                      tsc_RB0,

                                      cr_108_RRC_ConnReq_r8(v_EstCause))) -> value v_RLC_TR_DATA_IND {

        f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "f_UTRAN_EmgCallSetup Step 2");

        v_InitialUE_Id := v_RLC_TR_DATA_IND.tM_message.uL_CCCH_Message.message_.rrcConnectionRequest.initialUE_Identity;

        f_UTRAN_CheckReleaseIndicator(v_RLC_TR_DATA_IND.tM_message.uL_CCCH_Message.message_.rrcConnectionRequest.v3d0NonCriticalExtensions.v4b0NonCriticalExtensions.rrcConnectionRequest_v4b0ext.accessStratumReleaseIndicator);

      }

      [] t_Wait.timeout {

        f_UTRAN_SetVerdictFailOrInconc(__FILE__, __LINE__, "f_UTRAN_EmgCallSetup Step 2: RRC Connection Request not received within wait time");

      }

    }

    //Step 3

    // The SS transmits an RRC CONNECTION SETUP message.

    //Step 4

    // The UE transmits an RRC CONNECTION SETUP COMPLETE message.

    f_UTRAN_RRC_ConnEst_WithoutRRCConnectionReq(p_CellId,v_InitialUE_Id);

    //Activate additional default behaviour to capture the Routing Area Update Request message        

    v_MyDefaultVar := activate(a_UTRAN_ReceiveRauRequest(false)); // @sic R5s120070 sic@

    //Step 5

    // Check: Does the UE transmit a CM SERVICE REQUEST with CM service type IE indicating "Emergency call establishment"?

    U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,

                                        tsc_RB3,

                                        cr_U_ServReq_MO_Emergency(?, ?))) -> value v_RRC_DataInd; // UE id to be clarified      

    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "f_UTRAN_EmgCallSetup Step 5");

    v_START_Value := v_RRC_DataInd.ttcn_start;

    f_UTRAN_SS_SecurityDownloadStart(cs_domain, v_START_Value);

    //Step 6-7

    // The SS transmits an AUTHENTICATION REQUEST message.

    // The UE transmits an AUTHENTICATION RESPONSE message.

    f_UTRAN_MM_Authentication();

    //Security Mode Command and Security Mode Complete for the CS domain

    f_UTRAN_RRC_Security(p_CellId, true, cs_domain);                 

    //Step 8

    // Check: Does the UE transmit an EMERGENCY SETUP message?

    U_Dc.receive(car_UplinkDirectTransfer(utran_CellDedicated,

                                          tsc_RB3,

                                          cr_U_ESetup(cr_BcapSpeechMO))) -> value v_RRC_DataInd;

    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "f_UTRAN_EmgCallSetup Step 8");

    // steps 11-16 of 34.108 cl. 7.2.3.2.3

    v_TI_R := v_RRC_DataInd.msg.esetup.ti;

    f_UTRAN_M0_SpeechCall_Steps11_16(p_CellId, v_TI_R); // @sic R5-142954 sic@

    //parallel behaviour: Receive Routing Area Update Request (if it has not yet been received)

    //Deactivate the default

    deactivate(v_MyDefaultVar);     

    if (f_UTRAN_MsgInDefault_CheckRAU()) {        //Check if the default has already received the message

      v_RRC_DataInd := f_UTRAN_MsgInDefault_GetRAU();

      if (not match(v_RRC_DataInd, car_PS_InitDirectTransfer(utran_CellDedicated,

                                                                tsc_RB3,

                                                                cr_U_RA_UpdReqAny(cr_GMM_UpdateType(?, (tsc_I_UpdateTypeRAOnly, tsc_I_UpdateTypeCombined, tsc_I_UpdateTypeCombinedWithIMSI)), // @sic R5-125545 sic@

                                                                                  cr_RAI(omit),

                                                                                  cr_PTMSI_SignatureAny ifpresent,

                                                                                  ?)))) {

        f_UTRAN_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 1 in parallel behaviour - Routing Area Update Request message is incorrect");

      }

    }

    else {                       //Wait till UE sends Routing Area Update Request message

      U_Dc.receive(car_PS_InitDirectTransfer(utran_CellDedicated,

                                               tsc_RB3,

                                               cr_U_RA_UpdReqAny(cr_GMM_UpdateType(?, (tsc_I_UpdateTypeRAOnly, tsc_I_UpdateTypeCombined, tsc_I_UpdateTypeCombinedWithIMSI)), // @sic R5-125545 sic@

                                                                 cr_RAI(omit),

                                                                 cr_PTMSI_SignatureAny ifpresent,

                                                                 ?))) -> value v_RRC_DataInd;

    }

    f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_RRC_DataInd.ttcn_start); 

    f_UTRAN_RRC_Security(p_CellId, false, ps_domain);

    //Transmit Routing Area Update Accept

    v_UpdateType := f_UG_RauReq_GetUpdateValueForRauAcc(v_RRC_DataInd.msg.routingAreaUpdateRequest);

    U_Dc.send(cas_DataReq_PS(utran_CellDedicated, tsc_RB3, cs_U_RA_UpdAcc3(cs_GMM_UpdateResult(v_UpdateType),

                                                                           cs_RAI(omit, cs_LAI(omit, v_PLMN, v_LAC), v_RAC),

                                                                           cs_PTMSI_Signature(px_PTMSI_SigDef),

                                                                           cs_MobileIdTMSIorPTMSI('18'O, px_PTMSI_Def),

                                                                           v_RRC_DataInd.msg.routingAreaUpdateRequest.pDP_ContextStatus))); // @sic R5-133584 sic@  

    //Receive Routing Area Update Complete

    U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated, tsc_RB3, cr_U_RAUpdComplete));

  }  // f_UTRAN_EmgCallSetup_RAU 

Change 7
	Function name
	f_GERAN_EmgCallSetup_GPRSsusp ()

	Reason for change
	This new function is derived from f_GERAN_EmgCallSetup used in som TCs.
1) Function was modified to handle GPRS SUSPENSION REQUEST in default behaviour in parallel to emergency CS call as is described in TS 36508 Chapter 6.4.3.8 CS fallback to GERAN procedures (LAI of GERAN cell same as the LAI received in combined Attach procedure in EUTRA cell)
2) Added GERAN ciphering mode setting after authentification

3) Value of variable v_Ti_R should be read from esetup and not in setupul as the template for receiving cr_G_EmgSetup is used. 

	Summary of change
	1) Added handling of GPRS SUSPENSION REQUEST
2) Added GERAN ciphering
3) Setupul replaced by esetup

	TTCN module
	Common\GERAN\GERAN_CommonFunctions.ttcn


New function
function f_GERAN_EmgCallSetup_GPRSsusp (GERAN_CellId_Type p_CellId) runs on GERAN_PTC return G_LogicChType

  {

    var G_L2_DATAMESSAGE_IND v_ServReq, v_SetUp;

    var SubChannelNumber v_SubChannel;

    var G_LogicChType v_ChannelType;

    var G_LogicChType v_TchType;

    var TI v_Ti_R;

    var RFN v_RFN;

    var integer v_RR_RA;

    var G_L2_DATAMESSAGE_IND v_ChanReq;

    var B10_Type v_BCCH := f_GERAN_BCCHFreq_Get(p_CellId);

    var B3_Type v_BCC := f_GERAN_BCC_Get(p_CellId);

    var default v_MyDefaultVar := null;    

    timer t_Wait60s := 60.0;

    timer t_Wait1s := 1.0; // simple timer to wait for a Suspension Req

    t_Wait60s.start;

    //Receive CHANNEL REQUEST

    alt {

      [] G_L2.receive(car_G_L2_ACCESS_IND(p_CellId,

                                          tsc_PhyCh0,

                                          tsc_RACH,

                                          ?,

                                          ?,

                                          cr_G_ChannelReq ('101?????'B))) // type emergency call

        -> value v_ChanReq

        {

          t_Wait60s.stop;

          v_RFN := v_ChanReq.access.rfn;

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

          f_GERAN_PreliminaryPass(__FILE__, __LINE__, "Channel Request for Emergency Call Received");

        }

      [] t_Wait60s.timeout

        {

          f_GERAN_SetVerdictFailOrInconc(__FILE__, __LINE__, "No channel request received");

        }

    }

    //Send IMMEDIATE ASSIGNMENT

    G_L2.send(cas_G_L2_UNITDATA_REQ(p_CellId,

                                    tsc_PhyCh0,

                                    tsc_AGCH,

                                    15,

                                    cs_G_RFN_Omit,

                                    cs_ImmAss(cs_ImmediateAssignment(v_BCCH, v_BCC, v_RR_RA, v_RFN, substr(oct2bit(f_GERAN_TA_Get(p_CellId)),1, 6))))); // @sic R5s120587 sic@

    v_MyDefaultVar := activate (a_Receive_ParallelGPRS_Suspension (p_CellId));     

    //Receive CM Service Request

    G_L2.receive(car_G_L2_Estab_IND(geran_Cell24, ?, ?, ?, cr_G_CMServiceRequest(?))) -> value v_ServReq;

    f_GERAN_PreliminaryPass(__FILE__, __LINE__, "CM Service Request Received");

    v_ChannelType := v_ServReq.sabm.g_LogicChType;

    v_SubChannel := v_ServReq.sabm.subChannel;

    // !!!! Classmark Change messages are not included in the prose !!!!

    //Receive ClassmarkChange

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

    alt { // if UTRAN Classmark Change arrives first

      [pc_UTRA] G_L2.receive(car_G_L2_DATA_IND(p_CellId, ?, tsc_PhyCh0, ?, ?, ?, cr_G_UtranClassmarkChange))

        {

          t_Wait1s.start;

          alt { // Wait a while to see if a GPRS Suspension Req is also sent

            [] G_L2.receive(car_G_L2_DATA_IND(p_CellId, ?, tsc_PhyCh0, ?, ?, ?, cr_GPRS_SuspensionReq(?, cr_RAI(omit), ?)))

              {

                t_Wait1s.stop;

              }

            [] t_Wait1s.timeout {}

          }

        }

      [] G_L2.receive(car_G_L2_DATA_IND(p_CellId, ?, tsc_PhyCh0, ?, ?, ?, cr_GPRS_SuspensionReq(?, cr_RAI(omit), ?)))

        {

          if (pc_UTRA) {

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

          }

        }

    }

    //AUTHENTICATION REQUEST and AUTHENTICATION RESPONSE

    f_GERAN_MM_Authentication(p_CellId, v_ChannelType, v_SubChannel);

    f_GERAN_Ciphering_Mode_Setting (p_CellId, tsc_PhyCh0, v_ChannelType, v_SubChannel); 

    G_L2.receive(car_G_L2_DATA_IND(p_CellId, ?, ?, ?, ?, ?,  cr_G_EmgSetup)) -> value v_SetUp;

    v_Ti_R := v_SetUp.l3.msg.esetup.ti;    

    v_TchType :=  f_GERAN_EnterU10_MO_Steps11_19 (p_CellId, v_ChannelType, v_SubChannel, v_Ti_R);

    f_GERAN_PreliminaryPass(__FILE__, __LINE__, "Emergency Call Setup Received");

    deactivate (v_MyDefaultVar);  

    return v_TchType;

  }   

Change 8
	Altstep name
	a_Receive_ParallelGPRS_Suspension()

	Reason for change
	Definition of altstep a_Receive_ParallelGPRS_Suspension() was moved to module GERAN_CommonFunctions as it will be used by more modules and to avoid recursive import of modules.

	Summary of change
	a_Receive_ParallelGPRS_Suspension() moved to module GERAN_CommonFunctions.

	TTCN module
	\LTE_IRAT\13\MultiLayer_Procedures_EG_GERAN.ttcn
\Common\GERAN\GERAN_CommonFunctions.ttcn


Before change

module MultiLayer_Procedures_EG_GERAN
{  

...

/*

   * @desc      To receive the GPRS Suspension Req in parallel with the CS Fallback procedures

   * @param     p_CellId

   * @status    APPROVED (LTE_IRAT)

   */

  altstep  a_Receive_ParallelGPRS_Suspension (GERAN_CellId_Type p_CellId) runs on GERAN_PTC

  { // @sic R5-123629 sic@

    []  G_L2.receive (car_G_L2_DATA_IND (p_CellId,

                                         ?,

                                         tsc_PhyCh0,

                                         ?,

                                         ?,

                                         ?,

                                         cr_GPRS_SuspensionReq(?, cr_RAI (omit))))

       {

         repeat;

       }

  }
...

}
After change
module GERAN_CommonFunctions
{

…
  /*

   * @desc      To receive the GPRS Suspension Req in parallel with the CS Fallback procedures

   * @param     p_CellId

   * @status    APPROVED (LTE_IRAT)

   */

  altstep  a_Receive_ParallelGPRS_Suspension (GERAN_CellId_Type p_CellId) runs on GERAN_PTC      
  { // @sic R5-123629 sic@

    []  G_L2.receive (car_G_L2_DATA_IND (p_CellId,

                                         ?,

                                         tsc_PhyCh0,

                                         ?,

                                         ?,

                                         ?,

                                         cr_GPRS_SuspensionReq(?, cr_RAI (omit))))

       {

         repeat;

       }

  }
…

} // End of module      

Change 9
	Function name
	f_MTC_ConnectPTCs_LTE_IRAT()

	Reason for change
	As in some of the TC will be used more then one IMS PDN, these need to be connected together to be able to send/receive coordination messages.

	Summary of change
	p_ImsPdn2 and v_ImsPdn1 connected as OtherPDN.

	TTCN module
	\Common\MTC\MTC_Main_LTE_IRAT.ttcn


Before change

function f_MTC_ConnectPTCs_LTE_IRAT(EUTRA_PTC p_Eutra,

                                      UTRAN_PTC p_Utran,

                                      GERAN_PTC p_Geran,

                                      CDMA2000_PTC p_Cdma2000,

                                      IMS_PTC p_ImsPdn1,

                                      IMS_PTC p_ImsPdn2,

                                      template (omit) RATComb_Tested_Type p_RatCombination := omit) runs on MTC_LTE_IRAT

  { /* @sic R5-104796 change 12: CDMA2000 added sic@ */
…  
// IMS for PDN (emergency call)

    if (p_ImsPdn2 != null) {                             // test case specific IMS handling for PDN2

      connect(p_ImsPdn2:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IPCAN,         p_Eutra:IMS[tsc_Index_PDN2]);

      connect(p_ImsPdn2:MMI,           mtc:PTC_Ut[tsc_MTC_PortIndex_IMS2]);   /* @sic R5-134070: generic handling of UT commands for IMS PTC as well as for the other PTCs sic@

                                                                                 @sic R5s130987 sic@ */

    }

    // ***** UTRAN PTC *****

    if ((p_Utran != null) and ((not isvalue(p_RatCombination) or (valueof(p_RatCombination) == EUTRA_UTRA)))) { // if p_RatCombination == EUTRA_GERAN the UTRAN PTC is used as dummy only to get sys info

      f_UTRAN_PTC_Map(p_Utran);

    }

    // ***** GERAN PTC *****

    if ((p_Geran != null) and ((not isvalue(p_RatCombination) or (valueof(p_RatCombination) == EUTRA_GERAN)))) { // if p_RatCombination == EUTRA_GERAN the UTRAN PTC is used as dummy only to get sys info

      f_GERAN_PTC_Map(p_Geran);

    }

    // ***** CDMA2000 PTC *****

    if (p_Cdma2000 != null) {

      f_CDMA2000_PTC_Map(p_Cdma2000);
…

f_UT_InitialPowerOffUE(Ut); /* @sic R5s120520 sic@ */

  }
After change

function f_MTC_ConnectPTCs_LTE_IRAT(EUTRA_PTC p_Eutra,

                                      UTRAN_PTC p_Utran,

                                      GERAN_PTC p_Geran,

                                      CDMA2000_PTC p_Cdma2000,

                                      IMS_PTC p_ImsPdn1,

                                      IMS_PTC p_ImsPdn2,

                                      template (omit) RATComb_Tested_Type p_RatCombination := omit) runs on MTC_LTE_IRAT

  { /* @sic R5-104796 change 12: CDMA2000 added sic@ */
…

// IMS for PDN (emergency call)

    if (p_ImsPdn2 != null) {                             // test case specific IMS handling for PDN2

      connect(p_ImsPdn2:IMS_CTRL,      v_IP_PTC:IMS_CTRL[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IMS_Server,    v_IP_PTC:IMS_Server[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IMS_Client,    v_IP_PTC:IMS_Client[tsc_Index_PDN2]);

      connect(p_ImsPdn2:IPCAN,         p_Eutra:IMS[tsc_Index_PDN2]);

      connect(p_ImsPdn2:MMI,           mtc:PTC_Ut[tsc_MTC_PortIndex_IMS2]);   /* @sic R5-134070: generic handling of UT commands for IMS PTC as well as for the other PTCs sic@

                                                                                 @sic R5s130987 sic@ */

      connect(p_ImsPdn2:OtherPDN,      v_ImsPdn1:OtherPDN);   
    }

    // ***** UTRAN PTC *****

    if ((p_Utran != null) and ((not isvalue(p_RatCombination) or (valueof(p_RatCombination) == EUTRA_UTRA)))) { // if p_RatCombination == EUTRA_GERAN the UTRAN PTC is used as dummy only to get sys info

      f_UTRAN_PTC_Map(p_Utran);

    }

    // ***** GERAN PTC *****

    if ((p_Geran != null) and ((not isvalue(p_RatCombination) or (valueof(p_RatCombination) == EUTRA_GERAN)))) { // if p_RatCombination == EUTRA_GERAN the UTRAN PTC is used as dummy only to get sys info

      f_GERAN_PTC_Map(p_Geran);

    }

    // ***** CDMA2000 PTC *****

    if (p_Cdma2000 != null) {

      f_CDMA2000_PTC_Map(p_Cdma2000);
…

f_UT_InitialPowerOffUE(Ut); /* @sic R5s120520 sic@ */

  }
Change 10
	Testcase name
	TC_19_1_3()

	Reason for change
	1) Added creation of GERAN and UTRAN PTC so the SIBs can be configured according to sysinfo combination 10. Included also new PTC for IMS1 which handles non-emergency IMS registration/deregistration.
2) All the components shoud be initializated with necessary test functions or with dummy function according to pixit px_RATComb_Tested.



	Summary of change
	1) UTRAN, GERAN, IMS1 PTCs are created.
2) All the PTCs are inititalizated with functions according to pixit px_RATComb_Tested.

3) Imported new modules.

	TTCN module
	\IMS_IRAT_Testsuite.ttcn


Before change

module IMS_IRAT_Testsuite {

  import from CommonDefs all;

  import from MTC_Component_LTE_IRAT all;

  import from EUTRA_Component all;

  import from UTRAN_Component all;

  import from GERAN_Component all;

  import from CDMA2000_Component all;

  import from IMS_Component all;

  import from MTC_Main_LTE_IRAT all;

  import from IMS_34229_SelectionExpressions all;

  import from Parameters all;

  import from IMS_IRAT_19_CDMA2000 all;

  import from IMS_IRAT_19_EUTRA all;

  import from IMS_IRAT_19_GERAN all;

  import from IMS_IRAT_19_IMS all;

  import from IMS_IRAT_19_UTRAN all;

  //----------------------------------------------------------------------------

  testcase TC_19_1_3() runs on MTC_LTE_IRAT system SYSTEM_LTE_IRAT {

    // @purpose

    //   Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain / UTRAN or GERAN

    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(300);

    if (not( ((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");

    }

    v_EUTRA := EUTRA_PTC.create alive;

    v_IMS2 := IMS_PTC.create alive;

    select (px_RATComb_Tested) {

      case (EUTRA_UTRA)     { v_UTRAN := UTRAN_PTC.create alive; }

      case (EUTRA_GERAN)    { v_GERAN := GERAN_PTC.create alive; }

    }
    f_MTC_ConnectPTCs_LTE_IRAT(v_EUTRA, v_UTRAN, v_GERAN, v_CDMA2000, v_IMS1, v_IMS2, px_RATComb_Tested);

    v_EUTRA.start(f_TC_19_1_3_EUTRA());

    v_IMS2.start(f_TC_19_1_3_IMS2());

    select (px_RATComb_Tested) {

      case (EUTRA_UTRA)     { v_UTRAN.start(f_TC_19_1_3_UTRAN()); }

      case (EUTRA_GERAN)    { v_GERAN.start(f_TC_19_1_3_GERAN()); }

    }
    t_GuardTimer.start;

    f_MTC_MainLoop(t_GuardTimer);

  }

After change

module IMS_IRAT_Testsuite {

  import from CommonDefs all;

  import from MTC_Component_LTE_IRAT all;

  import from EUTRA_Component all;

  import from UTRAN_Component all;

  import from GERAN_Component all;

  import from CDMA2000_Component all;

  import from IMS_Component all;

  import from MTC_Main_LTE_IRAT all;

  import from IMS_34229_SelectionExpressions all;

  import from Parameters all;

  import from IMS_IRAT_19_CDMA2000 all;

  import from IMS_IRAT_19_EUTRA all;

  import from IMS_IRAT_19_GERAN all;

  import from IMS_IRAT_19_IMS all;

  import from IMS_IRAT_19_UTRAN all;

  import from GERAN_CellInfo all;   
  import from UTRAN_CellInfo all;   
  //----------------------------------------------------------------------------

  testcase TC_19_1_3() runs on MTC_LTE_IRAT system SYSTEM_LTE_IRAT {

    // @purpose

    //   Emergency call with emergency registration / Abnormal case / IM CN sends a 380 / UE performs emergency call via CS domain / UTRAN or GERAN

    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(300);

    if (not( ((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");

    }

    v_EUTRA := EUTRA_PTC.create alive;

    v_IMS1 := IMS_PTC.create alive;      

    v_IMS2 := IMS_PTC.create alive;

    v_UTRAN := UTRAN_PTC.create alive; 

    v_GERAN := GERAN_PTC.create alive; 
    f_MTC_ConnectPTCs_LTE_IRAT(v_EUTRA, v_UTRAN, v_GERAN, v_CDMA2000, v_IMS1, v_IMS2, px_RATComb_Tested);

    v_EUTRA.start(f_TC_19_1_3_EUTRA());

    v_IMS1.start(f_TC_19_1_3_IMS1());     

    v_IMS2.start(f_TC_19_1_3_IMS2());

    select (px_RATComb_Tested) {    

      case (EUTRA_UTRA)     

        { 

        v_UTRAN.start(f_TC_19_1_3_UTRAN());

        v_GERAN.start(f_GERAN_Init());

        }

      case (EUTRA_GERAN)    

        { 

        v_GERAN.start(f_TC_19_1_3_GERAN()); 

        v_UTRAN.start(f_UTRAN_Init());

        }

    }
    t_GuardTimer.start;

    f_MTC_MainLoop(t_GuardTimer);

  }
Change 12
	Function name
	f_GetTestcaseAttrib_UtraFDD_Release()

	Reason for change
	The UTRAN release indicator for TC 13.1.3 is unnecessary set to FDDr9 which will exclude many UEs from testing, release indicatior necessary for this TC is lowered to FDDr8 or possibly remove release restriction for this TC. In case of GERAN part there is no such checking.

	Summary of change
	UTRAN release indicator changed to FDDr8.

	TTCN module
	IMS_IRAT\Common\TestcaseProperties.ttcn


Before change

function f_GetTestcaseAttrib_UtraFDD_Release(charstring p_Testcase) return charstring

  {

    select (p_Testcase) {

      case ("TC_19_1_3") { return "FDDr9"; }

      case ("TC_19_3_2") { return "FDDr9"; }

    }

    return "";

  }
After change

  function f_GetTestcaseAttrib_UtraFDD_Release(charstring p_Testcase) return charstring

  {

    select (p_Testcase) {

      case ("TC_19_1_3") { return "FDDr8"; }   

      case ("TC_19_3_2") { return "FDDr9"; }

    }

    return "";

  }
Change 13
	Template name
	cs_IP_ChangeGeranCellReq

	Reason for change
	This template is derived from template cs_IP_ChangeUtranCellReq and will be used in routing table reconfiguration for GERAN cell.

	Summary of change
	Created new template

	TTCN module
	\Common\IP_PTC\IP_PTC_CtrlMsgs.ttcn


New template
template (value) IP_ConfigReq_Type cs_IP_ChangeGeranCellReq(integer p_GeranCellId,    

                                                              IP_DrbId_Type p_DrbId) :=

  { 

    ChangeCell := {

      Geran := {

        CellId := p_GeranCellId,

        DrbId  := p_DrbId

      }

    }

  };
Change 14
	Function name
	f_IP_ChangeGeranCell()

	Reason for change
	This function is derived from function f_IP_ChangeUtranCell and will be used in routing table reconfiguration for GERAN cell.

	Summary of change
	Created new function.

	TTCN module
	\Common\IP_PTC\IP_PTC_CtrlMsgs.ttcn


New function
function f_IP_ChangeGeranCell(IP_RAT_CTRL_PORT p_Port,     

                                integer p_GeranCellId,

                                IP_DrbId_Type p_DrbId)

  {

    p_Port.send(cs_IP_ChangeGeranCellReq(p_GeranCellId, p_DrbId));

    p_Port.receive(cr_IP_CommonCnf);

  }
Change 15
	Function name
	f_RoutingTable_ChangeEutraCell()

	Reason for change
	This function needs to be modified to support also routing table reconfiguration for GERAN cell.

	Summary of change
	Added support for reconfiguration for GERAN cell.

	TTCN module
	\Common\IP_PTC\IP_PTC_Routing.ttcn


Before change

function f_RoutingTable_ChangeEutraCell(inout IP_RoutingTable_Type p_RoutingTable,

                                          IP_DrbInfo_Type p_IP_DrbInfo) return boolean

  { /* mainly to change the cell */

    /* @sic R5w110204: change of IP_EUTRA_DrbInfo_Type sic@ */

    /* @sic R5-125676: function changed to allow changing from UTRAN to EUTRA cell sic@ */

    var integer v_TableSize := lengthof(p_RoutingTable);

    var boolean v_TableIsChanged := false;

    var integer i;

    for (i := 0; i < v_TableSize; i := i+1) {

      if (ischosen(p_IP_DrbInfo.Eutra)) {

        if (ischosen(p_RoutingTable[i].DRB.Eutra) and (p_RoutingTable[i].DRB.Eutra.CellId == p_IP_DrbInfo.Eutra.CellId)) {  // @sic R5-125676 sic@ @sic R5s130038 sic@

          continue;

        }

        p_RoutingTable[i].DRB.Eutra.CellId := p_IP_DrbInfo.Eutra.CellId;

        if (isvalue(p_IP_DrbInfo.Eutra.DrbId)) {

          p_RoutingTable[i].DRB.Eutra.DrbId := p_IP_DrbInfo.Eutra.DrbId;

        }

        v_TableIsChanged := true;

      }

      else if (ischosen(p_IP_DrbInfo.Utran)) {

        if (ischosen(p_RoutingTable[i].DRB.Utran) and (p_RoutingTable[i].DRB.Utran.CellId == p_IP_DrbInfo.Utran.CellId)) {  // @sic R5s130038 sic@

          continue;

        }

        p_RoutingTable[i].DRB.Utran.CellId := p_IP_DrbInfo.Utran.CellId;

        p_RoutingTable[i].DRB.Utran.DrbId := p_IP_DrbInfo.Utran.DrbId;

        v_TableIsChanged := true;

      }

      else {

        FatalError(__FILE__, __LINE__, "");

      }

    }

    return v_TableIsChanged;

  }
After change

  function f_RoutingTable_ChangeEutraCell(inout IP_RoutingTable_Type p_RoutingTable,

                                          IP_DrbInfo_Type p_IP_DrbInfo) return boolean

  { /* mainly to change the cell */

    /* @sic R5w110204: change of IP_EUTRA_DrbInfo_Type sic@ */

    /* @sic R5-125676: function changed to allow changing from UTRAN to EUTRA cell sic@ */

    var integer v_TableSize := lengthof(p_RoutingTable);

    var boolean v_TableIsChanged := false;

    var integer i;

    for (i := 0; i < v_TableSize; i := i+1) {

      if (ischosen(p_IP_DrbInfo.Eutra)) {

        if (ischosen(p_RoutingTable[i].DRB.Eutra) and (p_RoutingTable[i].DRB.Eutra.CellId == p_IP_DrbInfo.Eutra.CellId)) {  // @sic R5-125676 sic@ @sic R5s130038 sic@

          continue;

        }

        p_RoutingTable[i].DRB.Eutra.CellId := p_IP_DrbInfo.Eutra.CellId;

        if (isvalue(p_IP_DrbInfo.Eutra.DrbId)) {

          p_RoutingTable[i].DRB.Eutra.DrbId := p_IP_DrbInfo.Eutra.DrbId;

        }

        v_TableIsChanged := true;

      }

      else if (ischosen(p_IP_DrbInfo.Utran)) {

        if (ischosen(p_RoutingTable[i].DRB.Utran) and (p_RoutingTable[i].DRB.Utran.CellId == p_IP_DrbInfo.Utran.CellId)) {  // @sic R5s130038 sic@

          continue;

        }

        p_RoutingTable[i].DRB.Utran.CellId := p_IP_DrbInfo.Utran.CellId;

        p_RoutingTable[i].DRB.Utran.DrbId := p_IP_DrbInfo.Utran.DrbId;

        v_TableIsChanged := true;

      }

      else if (ischosen(p_IP_DrbInfo.Geran)) {      

        if (ischosen(p_RoutingTable[i].DRB.Geran) and (p_RoutingTable[i].DRB.Geran.CellId == p_IP_DrbInfo.Geran.CellId)) {  // @sic R5s130038 sic@

          continue;

        }

        p_RoutingTable[i].DRB.Geran.CellId := p_IP_DrbInfo.Geran.CellId;

        p_RoutingTable[i].DRB.Geran.DrbId := p_IP_DrbInfo.Geran.DrbId;

        v_TableIsChanged := true;

      }
      else {

        FatalError(__FILE__, __LINE__, "");

      }

    }

    return v_TableIsChanged;

  }
Change 16
	Function name
	f_IMS_RequestInDialog_ToHeaderRX()

	Reason for change
	As current implementation can cause runtime error, this function needs to be modified to avoid it. In case the to-tag is not configured, the function should return template that does not contain to-tag. This way the runtime error can be avoided.

	Summary of change
	Modified function to not cause runtime errors.

	TTCN module
	\Common\IMS\IMS_Procedures_CallControl.ttcn


Before change

function f_IMS_RequestInDialog_ToHeaderRX(template (omit) IMS_PTC_DialogIndex_Type p_DialogIndex := omit) runs on IMS_PTC return template (present) To

  { /* @sic R5s140017 MCC160 implementation sic@ */

    var charstring v_ToTag := valueof(f_IMS_PTC_ImsInfo_DialogGetLocalTag(p_DialogIndex));     // will cause a runtime error when to-tag has not been set before
    var template (present) SipUrl v_SipUrl := f_IMS_PTC_ImsInfo_GetSipUriRX(dialogLocalId);

    return cr_ToWithTag(v_SipUrl, v_ToTag);

  }
After change

  function f_IMS_RequestInDialog_ToHeaderRX(template (omit) IMS_PTC_DialogIndex_Type p_DialogIndex := omit) runs on IMS_PTC return template (present) To

  { /* @sic R5s140017 MCC160 implementation sic@ */

    var template (present) SipUrl v_SipUrl := f_IMS_PTC_ImsInfo_GetSipUriRX(dialogLocalId);

    var charstring v_ToTag;

    if (isvalue(f_IMS_PTC_ImsInfo_DialogGetLocalTag(p_DialogIndex

      {

      v_ToTag:= valueof(f_IMS_PTC_ImsInfo_DialogGetLocalTag(p_DialogIndex)); 

    return cr_ToWithTag(v_SipUrl, v_ToTag);

  }

    else 

      {

      return cs_ToDef(v_SipUrl);

      }
  }
Change 17
	Function name
	f_UTRAN_SwitchPower_Off()

	Reason for change
	This function is modified to support optional IMS deregistration over UTRAN.
1) Function f_UTRAN_IP_Handling_Change_Configuration is used to reconfigure routing table to UTRAN cell to be able to receive optional IMS deregistration over UTRAN.

2) Security in UTRAN is set before receiving of Setup Complete message as the IP packet with IMS signaling and Setup Complete message come in any order.
3) Processing of Setup Complete message is implemented later in code and security is configured according to this message.

	Summary of change
	1) Added reconfiguration of routing table for UTRAN cell
2) System is not waiting for Setup Complete message
3) After receiving Setup Complete message, security is set accordingly

	TTCN module
	Common\UTRAN\UTRAN_CommonProcedures.ttcn


Before change

function f_UTRAN_SwitchPower_Off(UTRAN_CellId_Type         p_CellId,

                                   UTRA_POSTAMBLE_STATE_Type p_Utra_Postamble_State,

                                   UTRAN_GERAN_ATTACH_Type p_AttachType,

                                   boolean p_USIM_Rmvd := false) runs on UTRAN_PTC

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType(p_CellId);

    var integer v_AttFlag := f_UTRAN_CellInfo_GetAttFlag(p_CellId);

    var RRC_Rel_Status v_RRC_Rel_Status := cell_Dch;

    var UTRA_POSTAMBLE_CONDITIONS v_Utra_Postamble_Condition := f_UTRA_SetPostambleCondition(p_AttachType); // @sic R5s110176 sic@

    var B2_Type v_Nmo := f_UTRAN_CellInfo_GetNMO(p_CellId);

    var START_Value v_START_Value := '00000000000000000000'B;

    var RRC_DATA_IND v_RRC_DataInd;

    var boolean v_RxdServiceReq := false; // Should only get one

    if (v_CellConfig == cell_FACH or v_CellConfig == cell_FACH_NoConn) {

      v_RRC_Rel_Status := cell_Fach_Dcch;

    }

    //Step 1: The UE can be switched off or USIM removed

    if (pc_SwitchOnOff or p_USIM_Rmvd and pc_USIM_Removal) { // @sic R5s120597r1 sic@

      //Step 1: The UE is switched off

      f_UT_SwitchOffUE(UT, p_USIM_Rmvd);

      //Step 2-4: RRC Connection establishment when UE is in UTRA idle end state

      if (p_Utra_Postamble_State == U1_IDLE) {

        f_UTRAN_RRC_ConnEst(p_CellId, (detach, originatingBackgroundCall));  //R5s140572

        alt {

          [not v_RxdServiceReq] U_Dc.receive(car_PS_InitDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_ServiceRequest(cr_ServiceType('001'B),//Service type 'data'

                                                                   cr_MobileIdAny (omit),

                                                                   ?))) -> value v_RRC_DataInd

            {  // @sic R5-142919 sic@

              v_START_Value := v_RRC_DataInd.ttcn_start;

              f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value);

              f_UTRAN_RRC_Security(p_CellId, false, ps_domain);

              f_UTRAN_RB_SetUp_PS_RAB (p_CellId, cell_DCH_64kPS_RAB_SRB);
              v_RxdServiceReq := true;
              repeat; // now need to detach at NAS level

            }

          //Step 5a1, 5c1 & 5d1: Receive Detach Request message for the different scenarios

          // - NMO1 and (C1 or C3) : detach type = power switched off, GPRS/IMSI combined detach

          // - (NMO1 or NMO2) and C2 : detach type = power switched off, PS detach

          // - NMO2 and (C1 or C3) : detach type = power switched off, PS detach

          [] U_Dc.receive((car_PS_InitDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_DetachRequest), // @sic R5s120162 sic@

                           car_PS_UplinkDirectTransfer(utran_CellDedicated, // if received Service Req, then this won't be the first message

                                                         tsc_RB3,

                                                         cr_U_DetachRequest))) // @sic R5-142919 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister

              }

              //Step 5d2: Receive IMSI Detach indication

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  ((v_Nmo == tsc_NMO_II and (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)))) { // @sic R5s110155, R5-115770 sic@

                U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,  // @sic R5s110155, R5s110695, R5s120529 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd));

              }

            }

          // Step 5b1 or 5d2: Receive IMSI detach Indication

          // - (NMO1 or NMO2) and C4

          // When NMO2 and (C1 or C3) : CS and PS are run independently and SS shall accept either PS detach first or IMSI detach first.

          [] U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,

                                                 tsc_RB3,

                                                 cr_U_Imsi_DetachInd)) // @sic R5s120902, R5s130273 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister

              }

              //Step 5d1: Receive Detach request for the scenario

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  v_Nmo == tsc_NMO_II and // @sic R5-115770 sic@

                  (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)) {

                U_Dc.receive((car_PS_InitDirectTransfer(utran_CellDedicated,

                                                       tsc_RB3,

                                                       cr_U_DetachRequest), // @sic R5s110462 sic@

                              car_PS_UplinkDirectTransfer(utran_CellDedicated, // if received Service Req, then this won't be the first message

                                                         tsc_RB3,

                                                         cr_U_DetachRequest))); // @sic R5-142919 sic@

              }

              else {//IMSI Detach only

              }

            }

        } // End of alt

      }

      else { // UE is in connected mode; @sic R5s110155 sic@

        alt {

          [not v_RxdServiceReq] U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_ServiceRequest(cr_ServiceType('001'B),//Service type 'data'

                                                                   cr_MobileIdAny(omit),

                                                                   ?))) -> value v_RRC_DataInd

            {  // @sic R5-142919 sic@

              v_START_Value := v_RRC_DataInd.ttcn_start;

              f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value);

              f_UTRAN_RRC_Security(p_CellId, false, ps_domain);

              f_UTRAN_RB_SetUp_PS_RAB (p_CellId, cell_DCH_64kPS_RAB_SRB);
              v_RxdServiceReq := true;
              repeat; // now need to detach at NAS level

            }

          //Step 5a1, 5c1 & 5d1: Receive Detach Request message for the different scenarios

          // - NMO1 and (C1 or C3) : detach type = power switched off, GPRS/IMSI combined detach

          // - (NMO1 or NMO2) and C2 : detach type = power switched off, PS detach

          // - NMO2 and (C1 or C3) : detach type = power switched off, PS detach

          [] U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                      tsc_RB3,

                                                      cr_U_DetachRequest)) // @sic R5s110594 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister

              }

              //Step 5d2: Receive IMSI Detach indication

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  ((v_Nmo == tsc_NMO_II and (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)))) { // @sic R5s110155, R5-115770 sic@

                U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,  // @sic R5s110155, R5s110695, R5s120529 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd));

              }

            }

          // Step 5b1 or 5d2: Receive IMSI detach Indication

          // - (NMO1 or NMO2) and C4

          // When NMO2 and (C1 or C3) : CS and PS are run independently and SS shall accept either PS detach first or IMSI detach first.

          [] U_Dc.receive((car_InitDirectTransfer(utran_CellDedicated,

                                                  tsc_RB3,

                                                  cr_U_Imsi_DetachInd),

                           car_UplinkDirectTransfer(utran_CellDedicated,   // @sic R5s110695, R5s120529, R5s120902, R5s130273 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd)))

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister

              }

              //Step 5d1: Receive Detach request for the scenario

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  v_Nmo == tsc_NMO_II and // @sic R5-115770 sic@

                  (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)) {

                U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                         tsc_RB3,

                                                         cr_U_DetachRequest)); // @sic R5s110594 sic@

              }

              else {//IMSI Detach only

              }

            }

        } // End of alt

      }

      //Step 6-7: Release RRC connection when the UE has been switched off

      f_UTRAN_RRC_ConnRel_AfterSwitchOff(p_CellId, v_RRC_Rel_Status);

    }

    //Step 1: The power must be removed from the UE

    else {

      f_UT_PowerOffUE (UT);

    }

  } // f_UTRAN_SwitchPower_Off
After change

  function f_UTRAN_SwitchPower_Off(UTRAN_CellId_Type         p_CellId,

                                   UTRA_POSTAMBLE_STATE_Type p_Utra_Postamble_State,

                                   UTRAN_GERAN_ATTACH_Type p_AttachType,

                                   boolean p_USIM_Rmvd := false) runs on UTRAN_PTC

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType(p_CellId);

    var integer v_AttFlag := f_UTRAN_CellInfo_GetAttFlag(p_CellId);

    var RRC_Rel_Status v_RRC_Rel_Status := cell_Dch;

    var UTRA_POSTAMBLE_CONDITIONS v_Utra_Postamble_Condition := f_UTRA_SetPostambleCondition(p_AttachType); // @sic R5s110176 sic@

    var B2_Type v_Nmo := f_UTRAN_CellInfo_GetNMO(p_CellId);

    var START_Value v_START_Value := '00000000000000000000'B;

    var RRC_DATA_IND v_RRC_DataInd;

    var boolean v_RxdServiceReq := false; // Should only get one

    var U_RLC_AM_IND v_U_RLC_AM_IND;            

    var UTRAN_SecurityInfo_Type v_SecurityInfo ;
    if (v_CellConfig == cell_FACH or v_CellConfig == cell_FACH_NoConn) {

      v_RRC_Rel_Status := cell_Fach_Dcch;

    }

    //Step 1: The UE can be switched off or USIM removed

    if (pc_SwitchOnOff or p_USIM_Rmvd and pc_USIM_Removal) { // @sic R5s120597r1 sic@

      //Step 1: The UE is switched off

      f_UT_SwitchOffUE(UT, p_USIM_Rmvd);

      //Step 2-4: RRC Connection establishment when UE is in UTRA idle end state

      if (p_Utra_Postamble_State == U1_IDLE) {

        f_UTRAN_RRC_ConnEst(p_CellId, (detach, originatingBackgroundCall));  //R5s140572

        alt {

          [not v_RxdServiceReq] U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_ServiceRequest(cr_ServiceType('001'B),//Service type 'data'

                                                                   cr_MobileIdAny(omit),

                                                                   ?))) -> value v_RRC_DataInd

              {  // @sic R5-142919 sic@

              v_START_Value := v_RRC_DataInd.ttcn_start;

              f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value);

              f_UTRAN_RRC_Security(p_CellId, false, ps_domain);

              f_UTRAN_IP_Handling_Change_Configuration (utran_CellDedicated,  cell_DCH_64kPS_RAB_SRB);    

              f_UTRAN_RB_SetUp_PS_RAB (p_CellId, cell_DCH_64kPS_RAB_SRB, false);   // don't wait for RB Setup Cmpl                

              v_RxdServiceReq := true;
              U_AM.receive(car_RLC_Data_Ind(utran_CellDedicated,           //@sic R5s110210 sic@

                                            tsc_RB2,

                                            cr_108_RB_SetUpCmpl(tsc_RRC_TI))) -> value v_U_RLC_AM_IND

              v_SecurityInfo := f_UTRAN_Security_Get();

              v_SecurityInfo.start_PS := v_U_RLC_AM_IND.data.aM_message.uL_DCCH_Message.message_.radioBearerSetupComplete.start_Value;

              f_UTRAN_Security_Set(v_SecurityInfo);
              repeat; // now need to detach at NAS level

              }
          //Step 5a1, 5c1 & 5d1: Receive Detach Request message for the different scenarios

          // - NMO1 and (C1 or C3) : detach type = power switched off, GPRS/IMSI combined detach

          // - (NMO1 or NMO2) and C2 : detach type = power switched off, PS detach

          // - NMO2 and (C1 or C3) : detach type = power switched off, PS detach

          [] U_Dc.receive((car_PS_InitDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_DetachRequest), // @sic R5s120162 sic@

                           car_PS_UplinkDirectTransfer(utran_CellDedicated, // if received Service Req, then this won't be the first message

                                                         tsc_RB3,

                                                         cr_U_DetachRequest))) // @sic R5-142919 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@                                           

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister           

              }

              //Step 5d2: Receive IMSI Detach indication

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  ((v_Nmo == tsc_NMO_II and (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)))) { // @sic R5s110155, R5-115770 sic@

                U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,  // @sic R5s110155, R5s110695, R5s120529 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd));

              }

            }

          // Step 5b1 or 5d2: Receive IMSI detach Indication

          // - (NMO1 or NMO2) and C4

          // When NMO2 and (C1 or C3) : CS and PS are run independently and SS shall accept either PS detach first or IMSI detach first.

          [] U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,

                                                 tsc_RB3,

                                                 cr_U_Imsi_DetachInd)) // @sic R5s120902, R5s130273 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@    

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister

              }

              //Step 5d1: Receive Detach request for the scenario

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  v_Nmo == tsc_NMO_II and // @sic R5-115770 sic@

                  (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)) {

                U_Dc.receive((car_PS_InitDirectTransfer(utran_CellDedicated,

                                                       tsc_RB3,

                                                       cr_U_DetachRequest), // @sic R5s110462 sic@

                              car_PS_UplinkDirectTransfer(utran_CellDedicated, // if received Service Req, then this won't be the first message

                                                         tsc_RB3,

                                                         cr_U_DetachRequest))); // @sic R5-142919 sic@

              }

              else {//IMSI Detach only

              }

            }

        } // End of alt

      }

      else { // UE is in connected mode; @sic R5s110155 sic@

        alt {

          [not v_RxdServiceReq] U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                    tsc_RB3,

                                                    cr_U_ServiceRequest(cr_ServiceType('001'B),//Service type 'data'

                                                                   cr_MobileIdAny(omit),

                                                                   ?))) -> value v_RRC_DataInd

              {  // @sic R5-142919 sic@

              v_START_Value := v_RRC_DataInd.ttcn_start;

              f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value);

              f_UTRAN_RRC_Security(p_CellId, false, ps_domain);

              f_UTRAN_IP_Handling_Change_Configuration (utran_CellDedicated,  cell_DCH_64kPS_RAB_SRB);    

              f_UTRAN_RB_SetUp_PS_RAB (p_CellId, cell_DCH_64kPS_RAB_SRB, false);   // don't wait for RB Setup Cmpl                

              v_RxdServiceReq := true;

              U_AM.receive(car_RLC_Data_Ind(utran_CellDedicated,           //@sic R5s110210 sic@

                                            tsc_RB2,

                                            cr_108_RB_SetUpCmpl(tsc_RRC_TI))) -> value v_U_RLC_AM_IND

              v_SecurityInfo := f_UTRAN_Security_Get();

              v_SecurityInfo.start_PS := v_U_RLC_AM_IND.data.aM_message.uL_DCCH_Message.message_.radioBearerSetupComplete.start_Value;

              f_UTRAN_Security_Set(v_SecurityInfo);
              repeat; // now need to detach at NAS level
              }
          //Step 5a1, 5c1 & 5d1: Receive Detach Request message for the different scenarios

          // - NMO1 and (C1 or C3) : detach type = power switched off, GPRS/IMSI combined detach

          // - (NMO1 or NMO2) and C2 : detach type = power switched off, PS detach

          // - NMO2 and (C1 or C3) : detach type = power switched off, PS detach

          [] U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                      tsc_RB3,

                                                      cr_U_DetachRequest)) // @sic R5s110594 sic@

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@ 

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister 

              }

              //Step 5d2: Receive IMSI Detach indication

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  ((v_Nmo == tsc_NMO_II and (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)))) { // @sic R5s110155, R5-115770 sic@

                U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,  // @sic R5s110155, R5s110695, R5s120529 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd));

              }

            }

          // Step 5b1 or 5d2: Receive IMSI detach Indication

          // - (NMO1 or NMO2) and C4

          // When NMO2 and (C1 or C3) : CS and PS are run independently and SS shall accept either PS detach first or IMSI detach first.

          [] U_Dc.receive((car_InitDirectTransfer(utran_CellDedicated,

                                                  tsc_RB3,

                                                  cr_U_Imsi_DetachInd),

                           car_UplinkDirectTransfer(utran_CellDedicated,   // @sic R5s110695, R5s120529, R5s120902, R5s130273 sic@

                                                    tsc_RB3,

                                                    cr_U_Imsi_DetachInd)))

            {

              if (v_RxdServiceReq) { // @sic R5-142919 sic@    

                f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_PDN1]); // tell the IMS PTC to stop waiting for the optional deregister      

              }

              //Step 5d1: Receive Detach request for the scenario

              // - NMO2 and (C1 or C3)

              if (v_AttFlag == 1 and

                  v_Nmo == tsc_NMO_II and // @sic R5-115770 sic@

                  (v_Utra_Postamble_Condition == UTRA_C1 or v_Utra_Postamble_Condition == UTRA_C3)) {

                U_Dc.receive(car_PS_UplinkDirectTransfer(utran_CellDedicated,

                                                         tsc_RB3,

                                                         cr_U_DetachRequest)); // @sic R5s110594 sic@

              }

              else {//IMSI Detach only

              }

            }

        } // End of alt

      }

      //Step 6-7: Release RRC connection when the UE has been switched off

      f_UTRAN_RRC_ConnRel_AfterSwitchOff(p_CellId, v_RRC_Rel_Status);

    }

    //Step 1: The power must be removed from the UE

    else {

      f_UT_PowerOffUE (UT);

    }

  } // f_UTRAN_SwitchPower_Off
5. Execution Log Files
Nvidia UE
The Nvidia i500 passed this test case on Anritsu ME7832L LTE System in LTE band 7 and UMTS Band 2. The documentation below is enclosed as evidence of the successful test case run [1]:

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