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1. Overview

This document lists all the changes needed to correct problems in the TTCN implementation of 6.2.1.1 which are part of the LTE test suite.

The test case can be demonstrated to run with 2 LTE UEs (see section 6). Execution log files are provided as evidence. 
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3. Verification Test Summary

Test Cases:
TC_6_2_1_1
Test Group:
Idle Mode
ATS Version:
iwd-EUTRA-B2012-03_D12wk24
System Simulator used:
Anite Conformance Toolset
UE(s) used:        
Nvidia ICERA 410 & QUALCOMM MDM 9200
Verification Status:
PASS
4. Corrections required for test case 6.2.1.1
4.1 Introduction

This section describes the changes required to make test case 6.2.1.1 run correctly with 2 LTE UEs. The Changes Section Consists of Sub Changes made into it. The TTCN used to pass this test case belongs to iwd-EUTRA-B2012-03_D12wk24. 
4.2 Change 1
	Testcase name
	6.2.1.1

	Reason for change
	1. SS is broadcasting neighbouring cells in SIB6(EUTRAN) / SIB19(UTRAN) for such cells that do not belong to the same or equivalent PLMN with the PLMN of the broadcasting cell. This is not realistic NW behaviour and can cause unnecessary cell reselection attempt, which is not part of test scenario.
Note: Prose CR will be raised for this at the next RAN5 meeting
2. GERAN Authentication parameters can be directly send to UTRAN PTC.

	Summary of change
	1. In pretest conditions that System information combination 1 is used
2. Handling of sending the GERAN Authentication parameter to UTRAN PTC needs to be corrected in GERAN and UTRAN part of the test case.

	Source of change
	InterRat_PLMNSelection.ttcn


Before change: 
	  module InterRat_PLMNSelection

{

//=========================================================================

// Imports

//=========================================================================

  import from EUTRA_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from EUTRA_Component all;

  import from EUTRA_IdleMode all;

  import from EUTRA_ConfigurationSteps all;

  import from EUTRA_SRB_Templates all;

  import from EUTRA_CellInfo all;

  import from EUTRA_RRC_Templates all;

  import from EUTRA_ASP_TypeDefs all;

  import from EUTRA_CommonDefs all;

  import from EUTRA_IRATFunctions all;

  import from EUTRA_AuxiliaryFunctions all;

  import from EUTRA_NASSteps all;

  import from EUTRA_RRCSteps all;

  import from EUTRA_CommonProcedures all;

  import from EUTRA_NASCommonFunctions all;

  import from CommonDefs all;

  import from CommonIratDefs all;

  import from UpperTesterFunctions all;

  import from NAS_CommonTypeDefs all;

  import from EPS_NAS_Templates all;

  import from EPS_NAS_MsgContainers all;

  import from EPS_NAS_TypeDefs all;

  import from EPS_NAS_Constants all;

  //==============================================================================

  // Templates

  //==============================================================================

  template (value) PLMN_Identity cs_HPLMN_002_81 := { mcc := {0,0,2},  mnc :={8,1} };  /* PLMN13 according to 36.523-1 Table 6.0.1-1

                                                                                          @status    APPROVED */

  template (value) PLMN_Identity cs_HPLMN_002_91 := { mcc := {0,0,2},  mnc :={9,1} };  /* PLMN14 according to 36.523-1 Table 6.0.1-1

                                                                                          @status    APPROVED */

  //==============================================================================

  // Functions

  //==============================================================================

  /*

   * @desc      REFERENCE TS 36.523-1 clause 6.2.1.1

   * @status

   */

  function f_TC_6_2_1_1_EUTRA ( ) runs on EUTRA_PTC {

    timer t_IdleMode_GenericTimer := tsc_IdleMode_GenericTimer;

    //Initialise all cell, security and mobile parameters

    f_EUTRA_Init (c10);   //Note 1
    //Set TAC according to 36.523-1 Table 6.0.1-2

    //TAC for Cell 1 is set to 1 in f_EUTRA_Init ();

    f_EUTRA_CellInfo_SetTAC ( eutra_Cell3, tsc_IdleMode_TAC_Cell3 );
…

…

    //@siclog "Step 20" siclog@

    //Adjust cell power levels according to T2

    f_IRAT_WaitForCoOrd_Trigger (UTRAN);

    f_IRAT_SendCoOrd (GERAN, cms_IRAT_Trigger);//Tell GERAN PTC to start with/at step 21.

    f_EUTRA_SetCellPower ( eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE );

    //Since Authentication parameters were updated in the RAU on GERAN side, receive updatedparameters...

    f_EUTRA_InterRAT_InitialiseAuthParams(GERAN);  //Note 2
    //...and send them to UTRAN PTC where they will be used in RAU procedure (steps 36-47)

    f_EUTRA_SendAuthParameters (eutra_Cell1, UTRAN);
    //@siclog "Step 34" siclog@

    //Adjust cell power levels according to T3

    f_IRAT_WaitForCoOrd_Trigger (GERAN);

    f_EUTRA_SetCellPower ( eutra_Cell3, tsc_ServingCellRS_EPRE );
…

…


After change:

	module InterRat_PLMNSelection

{

//=========================================================================

// Imports

//=========================================================================

  import from EUTRA_RRC_ASN1_Definitions language "ASN.1:2002" all;

  import from EUTRA_Component all;

  import from EUTRA_IdleMode all;

  import from EUTRA_ConfigurationSteps all;

  import from EUTRA_SRB_Templates all;

  import from EUTRA_CellInfo all;

  import from EUTRA_RRC_Templates all;

  import from EUTRA_ASP_TypeDefs all;

  import from EUTRA_CommonDefs all;

  import from EUTRA_IRATFunctions all;

  import from EUTRA_AuxiliaryFunctions all;

  import from EUTRA_NASSteps all;

  import from EUTRA_RRCSteps all;

  import from EUTRA_CommonProcedures all;

  import from EUTRA_NASCommonFunctions all;

  import from CommonDefs all;

  import from CommonIratDefs all;

  import from UpperTesterFunctions all;

  import from NAS_CommonTypeDefs all;

  import from EPS_NAS_Templates all;

  import from EPS_NAS_MsgContainers all;

  import from EPS_NAS_TypeDefs all;

  import from EPS_NAS_Constants all;

  //==============================================================================

  // Templates

  //==============================================================================

  template (value) PLMN_Identity cs_HPLMN_002_81 := { mcc := {0,0,2},  mnc :={8,1} };  /* PLMN13 according to 36.523-1 Table 6.0.1-1

                                                                                          @status    APPROVED */

  template (value) PLMN_Identity cs_HPLMN_002_91 := { mcc := {0,0,2},  mnc :={9,1} };  /* PLMN14 according to 36.523-1 Table 6.0.1-1

                                                                                          @status    APPROVED */

  //==============================================================================

  // Functions

  //==============================================================================

  /*

   * @desc      REFERENCE TS 36.523-1 clause 6.2.1.1

   * @status

   */

  function f_TC_6_2_1_1_EUTRA ( ) runs on EUTRA_PTC {

    timer t_IdleMode_GenericTimer := tsc_IdleMode_GenericTimer;

    //Initialise all cell, security and mobile parameters

    //f_EUTRA_Init (c10);        //Note 1
    f_EUTRA_Init (c1);

    f_IRAT_InitialCoOrd(UTRAN, fl_IRAT_ListOfFrequencies() );

    f_IRAT_InitialCoOrd(GERAN, fl_IRAT_ListOfFrequencies() );
    //Set TAC according to 36.523-1 Table 6.0.1-2

    //TAC for Cell 1 is set to 1 in f_EUTRA_Init ();

    f_EUTRA_CellInfo_SetTAC ( eutra_Cell3, tsc_IdleMode_TAC_Cell3 );
…

…

    //@siclog "Step 20" siclog@

    //Adjust cell power levels according to T2

    f_IRAT_WaitForCoOrd_Trigger (UTRAN);

    f_IRAT_SendCoOrd (GERAN, cms_IRAT_Trigger);//Tell GERAN PTC to start with/at step 21.

    f_EUTRA_SetCellPower ( eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE );

    //Since Authentication parameters were updated in the RAU on GERAN side, receive updatedparameters...

    //f_EUTRA_InterRAT_InitialiseAuthParams(GERAN); //Note 2
    //...and send them to UTRAN PTC where they will be used in RAU procedure (steps 36-47)

    //f_EUTRA_SendAuthParameters (eutra_Cell1, UTRAN);  //Note 2
    //@siclog "Step 34" siclog@

    //Adjust cell power levels according to T3

    f_IRAT_WaitForCoOrd_Trigger (GERAN);

    f_EUTRA_SetCellPower ( eutra_Cell3, tsc_ServingCellRS_EPRE );


4.3 Change 2
	Testcase name
	6.2.1.1

	Reason for change
	1.    Test case combination used needs to be corrected. 
2.    Authentication procedure needs to performed during Routing area in GERAN.
3.    Authentication parameters can be directly sent to UTRA PTC. These are required as Authentication happens on GERAN and as a result new CK and IK keys will be generated by the UE and used when UE comes to UTRAN cell. 
4.    SI2quater needs to be updated to remove EUTRA cell infromation.

Note: Prose CR will be raised for this.

	Summary of change
	1.    Test case combination used is corrected to EUTRA_GERAN.
2. Authentication procedure needs to performed during Routing area in GERAN.
3. Authentication parameters are directly sent to UTRAN PTC.
4. SI2quater is updated. New templates for SI2quater added.

	Source of change
	InterRat_PLMNSelection_GERAN.ttcn


Before Change:

  function f_TC_6_2_1_1_GERAN ( ) runs on GERAN_PTC {

    var G_LLC_DATAMESSAGE_IND v_LLCDataInd;

    var integer v_T0_RF_SignalLevel_Cell24 := tsc_GERAN_ServingCell;

    var integer v_T3_RF_SignalLevel_Cell24 := tsc_GERAN_ChPwrLvl_Off;

    var B3_Type v_UpdateType;

    var octetstring v_PLMN13 := f_U_Asn2Nas_PlmnId ({ mcc := {0,0,2}, mnc := {8, 1}}); //PLMN13 according to Table 6.2.1.1.3.2-1: Cell PLMN identities

    timer t_IdleMode_GenericTimer_GERAN := 360.0;   //Idle mode generic timer according to 36.523-3 cl. 7.8

    //Initialise test case

    f_GERAN_Init ( EUTRA_UTRAN_GERAN );      //Note 1
    //Set PLMN according to Table 6.2.1.2.3.2-1: Cell PLMN identities

    f_GERAN_PLMN_Set ( geran_Cell24, v_PLMN13 );

    //Create GERAN cell and broadcast System Infomation

    f_GERAN_CreateCell ( geran_Cell24 );

    f_GERAN_SetCellPowerLevel( geran_Cell24, tsc_GERAN_ChPwrLvl_Off );
…

…

    //@siclog "Step 22 - 31" siclog@

    //Perform RAU procedure on cell 24

    f_GERAN_RAUWithoutRAUReq (geran_Cell24, v_UpdateType, false);     //Note 2
    //Since Authentication parameters have been updated. Send them to EUTRA PTC, who will send them to UTRAN PTC

    //FFS - no functionality for sending the authentication parameters from GERAN PTC to UTRAN PTC exists

    f_GERAN_SendAuthParameters(EUTRA);
//Note 3
    //@siclog "Step 32" siclog@

    //Check if PLMN13 is indicated by UE

    f_UT_PLMN_Check ( UT, "00281" );

    //* @verdict pass PLMN13 is indicated by UE

    f_GERAN_PreliminaryPass (__FILE__, __LINE__, "Test Case 6.2.1.1 Step 32");
After Change:
    function f_TC_6_2_1_1_GERAN ( ) runs on GERAN_PTC {

    var G_LLC_DATAMESSAGE_IND v_LLCDataInd;

    var integer v_T0_RF_SignalLevel_Cell24 := tsc_GERAN_ServingCell;

    var integer v_T3_RF_SignalLevel_Cell24 := tsc_GERAN_ChPwrLvl_Off;

    var B3_Type v_UpdateType;

    var octetstring v_PLMN13 := f_U_Asn2Nas_PlmnId ({ mcc := {0,0,2}, mnc := {8, 1}}); //PLMN13 according to Table 6.2.1.1.3.2-1: Cell PLMN identities

    timer t_IdleMode_GenericTimer_GERAN := 360.0;   //Idle mode generic timer according to 36.523-3 cl. 7.8

    var template(value) SYSTEMINFORMATIONTYPE2quater v_SI2quater1;
    //Initialise test case

    //f_GERAN_Init ( EUTRA_UTRAN_GERAN );


//Note 1
    f_GERAN_Init ( EUTRA_GERAN );
    v_SI2quater1 := cs_SysInfoType2quater(cs_SI2quaterRO('0000'B,'0000'B, // @sic R5s120021, R5s120129 sic@

                                                                          '0'B, // @sic GP-120371 sic@

                                                                           '0'B, omit,

                                                                           '0'B, omit,

                                                                          '0'B, omit,

                                                                          omit, '0'B ));

    //update SI2Q with priority levels for this test case






//Note 4
    f_GERAN_SysInfo_SetSI2q_1 (geran_Cell24, v_SI2quater1);

    f_GERAN_SysInfo_SetSI2q_2 (geran_Cell24, omit); // @sic R5s120129 sic@

    f_GERAN_SysInfo_SetSI2q_3 (geran_Cell24, omit); // @sic R5s120129 sic@

    f_GERAN_SysInfo_SetSI2q_4 (geran_Cell24, omit); // @sic R5s120129 sic@
    //Set PLMN according to Table 6.2.1.2.3.2-1: Cell PLMN identities

    f_GERAN_PLMN_Set ( geran_Cell24, v_PLMN13 ); 

   //Create GERAN cell and broadcast System Infomation

    f_GERAN_CreateCell ( geran_Cell24 );

    f_GERAN_SetCellPowerLevel( geran_Cell24, tsc_GERAN_ChPwrLvl_Off );
…

…

    //@siclog "Step 22 - 31" siclog@

    //Perform RAU procedure on cell 24

    f_GERAN_RAUWithoutRAUReq (geran_Cell24, v_UpdateType, true, true);  //Note 2
    //Since Authentication parameters have been updated. Send them to EUTRA PTC, who will send them to UTRAN PTC

    //FFS - no functionality for sending the authentication parameters from GERAN PTC to UTRAN PTC exists

    //f_GERAN_SendAuthParameters(EUTRA);   //Note 3
    f_GERAN_SendAuthParameters(UTRAN); 
    //@siclog "Step 32" siclog@

    //Check if PLMN13 is indicated by UE

    f_UT_PLMN_Check ( UT, "00281" );

    //* @verdict pass PLMN13 is indicated by UE

    f_GERAN_PreliminaryPass (__FILE__, __LINE__, "Test Case 6.2.1.1 Step 32");

    //@siclog "Step 34" siclog@

    //Adjust cell power levels according to T3

    f_IRAT_SendCoOrd ( EUTRA, cms_IRAT_Trigger );

    f_IRAT_SendCoOrd ( UTRAN, cms_IRAT_Trigger );

    f_GERAN_SetCellPowerLevel( geran_Cell24, v_T3_RF_SignalLevel_Cell24 );
New Function Added:

  function f_GERAN_SysInfo_SetSI2q_3(GERAN_CellId_Type p_CellId,

                                     template (value) SYSTEMINFORMATIONTYPE2quater p_SI2q) runs on GERAN_PTC

  {

    var template (value) GERAN_SystemInformation_Type v_SysInfo := f_GERAN_SysInfo_Get (p_CellId);

    v_SysInfo.si2quater_3 := p_SI2q;

    f_GERAN_SysInfo_Set (p_CellId, v_SysInfo);

  }

  function f_GERAN_SysInfo_SetSI2q_4(GERAN_CellId_Type p_CellId,

                                     template (value) SYSTEMINFORMATIONTYPE2quater p_SI2q) runs on GERAN_PTC

  {

    var template (value) GERAN_SystemInformation_Type v_SysInfo := f_GERAN_SysInfo_Get (p_CellId);

    v_SysInfo.si2quater_4 := p_SI2q;

    f_GERAN_SysInfo_Set (p_CellId, v_SysInfo);

  }
4.1 Change 3
	Testcase name
	6.2.1.1

	Reason for change
	1.  Test case combination used needs to be corrected. 

 2.   Authentication parameters are directly received from the GERAN PTC.
3.   Neighbouring cell information need not to be provided in the SIB19 are needs to be corrected

	Summary of change
	1.   Test case combination used is corrected to EUTRA_UTRAN.

2.    Authentication parameters are directly received from the GERAN PTC. New Template added.
3. Neighbouring cell information need not to be provided in the SIB19 and is corrected.

	Source of change
	InterRat_PLMNSelection_UTRAN.ttcn


Before Change:

    function f_TC_6_2_1_1_UTRAN ( ) runs on UTRAN_PTC {

    var InitialUE_Identity v_InitialUE_Id;

    var RLC_TR_DATA_IND v_RLC_TR_DATA_IND;

    var integer v_T0andT3_CPICH, v_T0andT3_PCCPCH, v_T1_CPICH, v_T1_PCCPCH;

    var PLMN_Identity v_PLMN2;

    var template (present) EstablishmentCause v_EstCause := registration;

    timer t_IdleMode_GenericTimer := tsc_IdleMode_GenericTimer_UTRAN;

    v_T0andT3_CPICH := tsc_AttenuationServingCell;//No attnuation => serving cell

    v_T0andT3_PCCPCH := tsc_AttenuationServingCell;//No attnuation => serving cell

    v_T1_CPICH := tsc_AttenuationCellOFF;//Full attenuation => cell is off/non-suitable

    v_T1_PCCPCH := tsc_AttenuationCellOFF;//Full attenuation => cell is off/non-suitable

    v_PLMN2 := {mcc := {0,0,2}, mnc := {1,1}};//PLMN2 according to 36.523-1 Table 6.0.1-1

    //Initialise all cells

    f_UTRAN_Init (EUTRA_UTRAN_GERAN);//RAC is set to '00'O

//Note 1
    //Set PLMN2 in cell 5

    f_UTRAN_CellInfo_SetPLMNIdentity (utran_Cell9, v_PLMN2);

    //Create and configure Cell 5

    //Cell started switched on with default power level, -60 and max attenuation

    f_UTRAN_SS_CreateCellFACH (utran_Cell9);
…

…

    //@siclog "Step 20" siclog@

    //Set cell power level according to T2

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger);

    //Receive updated Authentication parameters from GERAN PTC

    f_UTRAN_InterRAT_InitialiseAuthParams();


//Note 2
    //FFS - this function only expects message from EUTRA PTC?

    //Hence the workaround in the EUTRA PTC

    //@siclog "Step 34" siclog@

    //Set cell power level according to T3

    f_IRAT_WaitForCoOrd_Trigger (GERAN);

    f_UTRAN_SetCellPower(utran_Cell9, v_T0andT3_CPICH, v_T0andT3_PCCPCH);
…

…
After Change:

  function f_TC_6_2_1_1_UTRAN ( ) runs on UTRAN_PTC {

    var InitialUE_Identity v_InitialUE_Id;

    var RLC_TR_DATA_IND v_RLC_TR_DATA_IND;

    var integer v_T0andT3_CPICH, v_T0andT3_PCCPCH, v_T1_CPICH, v_T1_PCCPCH;

    var PLMN_Identity v_PLMN2;

    var template (present) EstablishmentCause v_EstCause := registration;

    timer t_IdleMode_GenericTimer := tsc_IdleMode_GenericTimer_UTRAN;

    var SysInfoType19 v_Sib19;
    v_T0andT3_CPICH := tsc_AttenuationServingCell;//No attnuation => serving cell

    v_T0andT3_PCCPCH := tsc_AttenuationServingCell;//No attnuation => serving cell

    v_T1_CPICH := tsc_AttenuationCellOFF;//Full attenuation => cell is off/non-suitable

    v_T1_PCCPCH := tsc_AttenuationCellOFF;//Full attenuation => cell is off/non-suitable

    v_PLMN2 := {mcc := {0,0,2}, mnc := {1,1}};//PLMN2 according to 36.523-1 Table 6.0.1-1

    //Initialise all cells

    //f_UTRAN_Init (EUTRA_UTRAN_GERAN);//RAC is set to '00'O


//Note 1
    f_UTRAN_Init (EUTRA_UTRAN);
    //Set PLMN2 in cell 5

    f_UTRAN_CellInfo_SetPLMNIdentity (utran_Cell9, v_PLMN2);

    v_Sib19 := f_UTRAN_SysInfo_GetSIB19 (utran_Cell9); 

//Note 3
    v_Sib19 :=valueof(cs_SIB19_Def(omit)); 

    f_UTRAN_SysInfo_SetSIB19 (utran_Cell9, v_Sib19); 

    //Create and configure Cell 5

    //Cell started switched on with default power level, -60 and max attenuation

    f_UTRAN_SS_CreateCellFACH (utran_Cell9);
…

…

    //@siclog "Step 20" siclog@

    //Set cell power level according to T2

    f_IRAT_SendCoOrd (EUTRA, cms_IRAT_Trigger);

    //Receive updated Authentication parameters from GERAN PTC

    //f_UTRAN_InterRAT_InitialiseAuthParams();  


//Note 2
    f_UTRAN_InterRAT_InitialiseAuthParams_FromGERAN();  
    //FFS - this function only expects message from EUTRA PTC?

    //Hence the workaround in the EUTRA PTC

    //@siclog "Step 34" siclog@

    //Set cell power level according to T3

    f_IRAT_WaitForCoOrd_Trigger (GERAN);

    f_UTRAN_SetCellPower(utran_Cell9, v_T0andT3_CPICH, v_T0andT3_PCCPCH);
…

…

New Function Added:

function f_UTRAN_InterRAT_InitialiseAuthParams_FromGERAN () runs on UTRAN_PTC

  {

    var IRAT_Coordination_MSG v_RxdMsg;

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get();

    GERAN.receive (cmr_IRAT_AuthInfo) -> value v_RxdMsg;

    v_SecurityInfo.authKeys.AuthPS := v_RxdMsg.Authentication.AuthPS;

    if (isvalue(v_RxdMsg.Authentication.StartPS)) { // @sic R5-120764 sic@

      v_SecurityInfo.start_PS := v_RxdMsg.Authentication.StartPS;

    }

    if (isvalue(v_RxdMsg.Authentication.StartCS)) { // @sic R5-120764 sic@

      v_SecurityInfo.start_CS := v_RxdMsg.Authentication.StartCS;

    }

    //@sic R5-120637 enhancements for SRVCC sic@

    if ( isvalue (v_RxdMsg.Authentication.AuthCS))

    {

      v_SecurityInfo.authKeys.AuthCS.CKey := v_RxdMsg.Authentication.AuthCS.CK;

      v_SecurityInfo.authKeys.AuthCS.IKey := v_RxdMsg.Authentication.AuthCS.IK;

      v_SecurityInfo.authKeys.AuthCS.CKeySeq:= v_RxdMsg.Authentication.AuthCS.KeySeq;

      }

    f_UTRAN_Security_Set (v_SecurityInfo);

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

· Test Case Execution log files TC_6_2_1_1_Nvidia-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.
5.2 QUALCOMM MDM 9200 UE
The QUALCOMM MDM 9200 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_6_2_1_1_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] R5s120569: This archive comprises html format execution log file
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