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1. Overview

This document lists all the changes needed to correct problems in the TTCN implementation of Multi Layer test case 13.1.2 which are part of the LTE test suite. Changes introduced through R5s110547 and R5s110549 are also applicable for this test case.

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

2. Table of Contents

21.
Overview

2.
Table of Contents
2
3.
Verification Test Summary
3
4.
Corrections required for test case 13.1.2
3
4.1
Introduction
3
4.2
Change 1
3
4.3
Change 2
3
4.4
Change 3
3
4.5
Change 4
3
4.6
Change 5
3
4.7
Change 6
3
4.8
Change 7
3
4.9
Change 8
3
4.10
Change 9
3
4.11
Change 10
3
4.12
Change 11
3
5
Execution Log Files.
3
5.1
Nvidia ICERA 410
3
5.2
Qualcomm MDM 9200
3
6
References
3



3. Verification Test Summary

Test Cases:
TC_13_1_2
Test Group:
Multi-Layer

ATS Version:
iwd-EUTRA-B2011-03_D11wk27

System Simulator used:
Anite Conformance Toolset
UE(s) used:                       NVidia ICERA 410, Qualcomm MDM 9200 
Verification Status:
PASS
4. Corrections required for test case 13.1.2

4.1 Introduction

This section describes the changes required to make test case 13.1.2 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-B2011-03_D11wk27 release.

4.2 Change 1

Testcase name
13.1.2

Reason for change
The first NAS message sent by UE is not integrity and ciphering protected, but just integrity protected

Summary of change
Changed the security header type in the template for NAS Indication



Source of change
MultiLayer_Procedures.ttcn

Before change:

function f_TC_13_1_2_EUTRA() runs on EUTRA_PTC {

…

    //@siclog "Step 2-4" siclog@

    //Receive RRCConnectionRequest, Transmit RRCConnectionSetup & Receive EXTENDED SERVICE REQUEST

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_Cell1,

                                                tsc_RRC_TI_Def,

                                                cr_EstablishmentCause_Any,

                                                cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                                  cr_EXT_SERVICE_REQUEST_MO(f_EUTRA_SecurityKSIasme_Get(),

                                                                                            bit2oct(v_GutiParams.M_TMSI))));

    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 4");

…

}



After change:

function f_TC_13_1_2_EUTRA() runs on EUTRA_PTC {

…

    //@siclog "Step 2-4" siclog@

    //Receive RRCConnectionRequest, Transmit RRCConnectionSetup & Receive EXTENDED SERVICE REQUEST

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_Cell1,

                                                tsc_RRC_TI_Def,

                                                cr_EstablishmentCause_Any,

                                                cr_NAS_Indication(tsc_SHT_IntegrityProtected, //tsc_SHT_IntegrityProtected_Ciphered,  

                                                                  cr_EXT_SERVICE_REQUEST_MO(f_EUTRA_SecurityKSIasme_Get(),

                                                                                            bit2oct(v_GutiParams.M_TMSI))));

    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 4");

…

}



4.3 Change 2

Testcase name
13.1.2

Reason for change
The template for Setup MO Call by default takes the template cr_LLC_Any for LLC2 IE

Summary of change
Removed the second template from the input parameters for cr_U_SetupMOCall

Source of change
MultiLayer_Procedures_UTRAN.ttcn

Before change:

  function f_UTRAN_M0_SpeechCall_WithPsRabEst (UTRAN_CellId_Type p_CellId) runs on UTRAN_PTC

  {

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get();

    var KeySeq v_KeySeq := v_SecurityInfo.authKeys.AuthCS.CKeySeq;

    //@siclog "Step 1" siclog@

    //Receive an INITIAL DIRECT TRANSFER message on Cell 5. This message includes a CM SERVICE REQUEST.

    U_Dc.receive (car_InitDirectTransfer (utran_Cell5,

                                          tsc_RB3,

                                          cr_U_ServReqAny (v_KeySeq)));

    //@siclog "Step 2-3" siclog@

    //MM Authentication

    f_UTRAN_MM_Authentication (p_CellId);

    //@siclog "Step 4-5" siclog@

    //Security Mode procedure

    f_UTRAN_RRC_Security(p_CellId, true, cs_domain);

    //@siclog "Step 6" siclog@

    //Receive Set Up

    U_Dc.receive(car_UplinkDirectTransfer(p_CellId,

                                          tsc_RB3,

                                          cr_U_SetupMOCall(cr_BcapSpeechMO, cr_LLC_Any)));
    //@siclog "Step 7" siclog@

    //Transmit Call Proceeding message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_CallProc (cs_TI_MT)));

    //@siclog "Step 8-9" siclog@

    //Radio Bearer Establishment

    f_UTRAN_Setup_RAB_PS_and_ConvSpeech (p_CellId);

    //FFS - Do i need to produce also f_UTRAN_Setup_RAB_PS_and_ConvUnknown_64k ?

    //@siclog "Step 10" siclog@

    //Transmit Alerting message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Alert (cs_TI_MT)));

    //@siclog "Step 11" siclog@

    //Transmit Connect message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Connect (cs_TI_MT)));

    //@siclog "Step 12" siclog@

    //Receive Connect Acknowledge message

    U_Dc.receive (car_UplinkDirectTransfer (p_CellId,

                                            tsc_RB3,

                                            cr_U_ConnAck (?)));

  }



After change:

  function f_UTRAN_M0_SpeechCall_WithPsRabEst (UTRAN_CellId_Type p_CellId) runs on UTRAN_PTC

  {

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get();

    var KeySeq v_KeySeq := v_SecurityInfo.authKeys.AuthCS.CKeySeq;

    //@siclog "Step 1" siclog@

    //Receive an INITIAL DIRECT TRANSFER message on Cell 5. This message includes a CM SERVICE REQUEST.

    U_Dc.receive (car_InitDirectTransfer (utran_Cell5,

                                          tsc_RB3,

                                          cr_U_ServReqAny (v_KeySeq)));

    //@siclog "Step 2-3" siclog@

    //MM Authentication

    f_UTRAN_MM_Authentication (p_CellId);

    //@siclog "Step 4-5" siclog@

    //Security Mode procedure

    f_UTRAN_RRC_Security(p_CellId, true, cs_domain);

    //@siclog "Step 6" siclog@

    //Receive Set Up

    U_Dc.receive(car_UplinkDirectTransfer(p_CellId,

                                          tsc_RB3,

                                          //cr_U_SetupMOCall(cr_BcapSpeechMO, cr_LLC_Any)));
                                          cr_U_SetupMOCall(cr_BcapSpeechMO))); 

    //@siclog "Step 7" siclog@

    //Transmit Call Proceeding message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_CallProc (cs_TI_MT)));

    //@siclog "Step 8-9" siclog@

    //Radio Bearer Establishment

    f_UTRAN_Setup_RAB_PS_and_ConvSpeech (p_CellId);

    //FFS - Do i need to produce also f_UTRAN_Setup_RAB_PS_and_ConvUnknown_64k ?

    //@siclog "Step 10" siclog@

    //Transmit Alerting message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Alert (cs_TI_MT)));

    //@siclog "Step 11" siclog@

    //Transmit Connect message

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Connect (cs_TI_MT)));

    //@siclog "Step 12" siclog@

    //Receive Connect Acknowledge message

    U_Dc.receive (car_UplinkDirectTransfer (p_CellId,

                                            tsc_RB3,

                                            cr_U_ConnAck (?)));

  }



4.4 Change 3

Testcase name
13.1.2

Reason for change
The template for Setup MO Call by default takes the template cr_LLC_Any for LLC2 IE

Summary of change
Removed the second template from the input parameters for cr_U_SetupMOCall

Source of change
UTRAN_NAS_PDU_Templates.ttcn

Before change:

    template RRCDataIndType cr_U_SetupMOCall(template Bcap p_Bcap,

                                           template LLC  p_LLC) :=
  {

    setupul :=  cdr_SetupMO_Speech_Common(p_Bcap, p_LLC)

  };



After change:

  //template RRCDataIndType cr_U_SetupMOCall(template Bcap p_Bcap,

  //                                         template LLC  p_LLC) := 

  template RRCDataIndType cr_U_SetupMOCall(template Bcap p_Bcap) :=                                           

  {

    setupul :=  cdr_SetupMO_Speech_Common(p_Bcap)

  };



4.5 Change 4

Testcase name
13.1.2

Reason for change
The parameter value passed for LLC was same as the default value for this IE in cr_SetupMO_Common

Summary of change
Removed the second parameter to the template

Source of change
NAS_24008Templates.ttcn

Before change:

template SETUPul cdr_SetupMO_Speech_Common(template Bcap p_Bcap,

                                            template LLC p_LLC)
            modifies cr_SetupMO_Common :=

  {

    repeatInd       := omit,

    bcap1           := p_Bcap,

    bcap2           := omit,

    llc1            := p_LLC ifpresent
  };

After change:

  //template SETUPul cdr_SetupMO_Speech_Common(template Bcap p_Bcap,

  //                                          template LLC p_LLC)

  template SETUPul cdr_SetupMO_Speech_Common(template Bcap p_Bcap)                                            

            modifies cr_SetupMO_Common :=

  {

    repeatInd       := omit,

    bcap1           := p_Bcap,

    bcap2           := omit

    //llc1            := p_LLC ifpresent
  };



4.6 Change 5

Testcase name
13.1.2

Reason for change
1. The template for Setup MO Call by default takes the template cr_LLC_Any for LLC2 IE

2. Cell Id used for sending and receiving the message should be utran_CellDedicated instead of cell specific ID.

3. TI value to be used should be the same as derived from Setup MO message.

Summary of change
1. Removed the second template from the input parameters for cr_U_SetupMOCall.

2. Used Utran_CellDedicated.

3. Passed another parameter v_TI_S to the subsequent templates



Source of change
UTRAN_CommonProcedures.ttcn

Before change:

  function f_UTRAN_M0_SpeechCall_Steps6_16 (UTRAN_CellId_Type p_CellId,

                                            boolean           p_DoAuth := true,

                                            boolean           p_PS_RB_Already_Est := false) runs on UTRAN_PTC

  {

    var UTRAN_SecurityInfo_Type v_SecurityInfo;

    //Steps 6-7: Authentication Request and Authentication Response

    if(p_DoAuth) {

      v_SecurityInfo := f_UTRAN_Security_Get ();

      v_SecurityInfo.authKeys.CSinOtherRAT := true;

      f_UTRAN_Security_Set (v_SecurityInfo);

      f_UTRAN_MM_Authentication (p_CellId);

    }

    //@siclog "Step 8-9" siclog@

    //Security Mode procedure

    f_UTRAN_RRC_Security(p_CellId, p_DoAuth, cs_domain);

    //@siclog "Step 10" siclog@

    //Receive Set Up

    U_Dc.receive(car_UplinkDirectTransfer(p_CellId,

                                          tsc_RB3,

                                          cr_U_SetupMOCall(cr_BcapSpeechMO, cr_LLC_Any)));
    //@siclog "Step 11" siclog@

    //Send Call PROCEEDING

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_CallProc (cs_TI_MT)));

    //@siclog "Step 12-13" siclog@

    //Radio Bearer Establishment

    if(p_PS_RB_Already_Est){

      f_UTRAN_Setup_RAB_PS_and_ConvSpeech(p_CellId)

    }

    else {

      f_UTRAN_RB_SetUp (p_CellId, cell_DCH_Speech);

    }

    //@siclog "Step 14" siclog@

    //Send Alerting

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Alert (cs_TI_MT)));

    //@siclog "Step 15" siclog@

    //Send Connect

    U_Dc.send (cas_DataReq_CS (p_CellId,

                               tsc_RB3,

                               cs_U_Connect (cs_TI_MT)));

    //@siclog "Step 16" siclog@

    //Receive CONNECT ACKOWLEDGE

    U_Dc.receive (car_UplinkDirectTransfer (p_CellId,

                                            tsc_RB3,

                                            cr_U_ConnAck (?)));

  }



After change:

    function f_UTRAN_M0_SpeechCall_Steps6_16 (UTRAN_CellId_Type p_CellId,

                                            boolean           p_DoAuth := true,

                                            boolean           p_PS_RB_Already_Est := false) runs on UTRAN_PTC

  {

    var UTRAN_SecurityInfo_Type v_SecurityInfo;

    var template (value) TI v_TI_R, v_TI_S; // Note 3
    var RRC_DATA_IND v_RRC_DataInd;         // Note 3
    //Steps 6-7: Authentication Request and Authentication Response

    if(p_DoAuth) {

      v_SecurityInfo := f_UTRAN_Security_Get ();

      v_SecurityInfo.authKeys.CSinOtherRAT := true;

      f_UTRAN_Security_Set (v_SecurityInfo);

      f_UTRAN_MM_Authentication (utran_CellDedicated); // Note 2
    }

    //@siclog "Step 8-9" siclog@

    //Security Mode procedure

    f_UTRAN_RRC_Security(p_CellId, p_DoAuth, cs_domain);

    //@siclog "Step 10" siclog@

    //Receive Set Up

    U_Dc.receive(car_UplinkDirectTransfer(utran_CellDedicated,  // Note 2      

                                          tsc_RB3,                                          //cr_U_SetupMOCall(cr_BcapSpeechMO, cr_LLC_Any)))                                          cr_U_SetupMOCall(cr_BcapSpeechMO))) // Note 1
    -> value v_RRC_DataInd;
    v_TI_R := v_RRC_DataInd.msg.setupul.ti;

    v_TI_S := v_TI_R;

    v_TI_S.tiFlag := '1'B; // Note 3
    //@siclog "Step 11" siclog@

    //Send Call PROCEEDING

    U_Dc.send (cas_DataReq_CS (utran_CellDedicated, // Note 2                

                               tsc_RB3,

                               cs_U_CallProc (v_TI_S))); // Note 3
    //@siclog "Step 12-13" siclog@

    //Radio Bearer Establishment

    if(p_PS_RB_Already_Est){

      f_UTRAN_Setup_RAB_PS_and_ConvSpeech(p_CellId)

    }

    else {

      f_UTRAN_RB_SetUp (p_CellId, cell_DCH_Speech);

    }

    //@siclog "Step 14" siclog@

    //Send Alerting

    U_Dc.send (cas_DataReq_CS (utran_CellDedicated, // Note 2               

                               tsc_RB3,

                               cs_U_Alert (v_TI_S))); // Note 3
    //@siclog "Step 15" siclog@

    //Send Connect

    U_Dc.send (cas_DataReq_CS (utran_CellDedicated, // Note 2
                               tsc_RB3,

                               cs_U_Connect (v_TI_S))); // Note 3
    //@siclog "Step 16" siclog@

    //Receive CONNECT ACKOWLEDGE

    U_Dc.receive (car_UplinkDirectTransfer (utran_CellDedicated, // Note 2     

                                            tsc_RB3,

                                            cr_U_ConnAck (?)));

  }



4.7 Change 6

Testcase name
13.1.2

Reason for change
The disconnect is UE initiated, hence the template used should corresponding to MO

Summary of change
Changed the default input template to cs_TI_MO

Source of change
UTRAN_CommonFunctions.ttcn

Before change:

  function f_UTRAN_CC_Disconnect ( UTRAN_CellId_Type p_CellId,

                                   TI  v_TI_S:= cs_TI_MT) runs on UTRAN_PTC

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType ( p_CellId );

    if ( v_CellConfig == cell_DCH_Speech ) {

      // Step 1: Transmit Downlink Direct Transfer with a Disconnect message

      U_Dc.send ( cas_DataReq_CS ( utran_CellDedicated, tsc_RB3, cs_U_Disconnect (v_TI_S) ) );

      // Step 2: Receive Uplink Direct Transfer with a Release message

      U_Dc.receive ( car_UplinkDirectTransfer ( utran_CellDedicated, tsc_RB3, cr_U_Rel ( cr_TI_Any ) ) );

      // Step 3: Transmit Downlink Direct Transfer with a Release Complete message

      U_Dc.send ( cas_DataReq_CS ( utran_CellDedicated, tsc_RB3,  cs_U_RelCmpl (v_TI_S) ) );

      //FFS - SS configuration and update of Cellconfig.

    }

  }



After change:

  function f_UTRAN_CC_Disconnect ( UTRAN_CellId_Type p_CellId,

                                   TI  v_TI_S:= cs_TI_MO) runs on UTRAN_PTC 

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType ( p_CellId );

    if ( v_CellConfig == cell_DCH_Speech ) {

      // Step 1: Transmit Downlink Direct Transfer with a Disconnect message

      U_Dc.send ( cas_DataReq_CS ( utran_CellDedicated, tsc_RB3, cs_U_Disconnect ( v_TI_S ) ) );

      // Step 2: Receive Uplink Direct Transfer with a Release message

      U_Dc.receive ( car_UplinkDirectTransfer ( utran_CellDedicated, tsc_RB3, cr_U_Rel ( cr_TI_Any ) ) );

      // Step 3: Transmit Downlink Direct Transfer with a Release Complete message

      U_Dc.send ( cas_DataReq_CS ( utran_CellDedicated, tsc_RB3,  cs_U_RelCmpl ( v_TI_S ) ) );

      //FFS - SS configuration and update of Cellconfig.

    }

  }



Template Added:

File: NAS_24008Templates.ttcn

  template (value) TI cs_TI_MO :=

  { /* @status    APPROVED */

    tiFlag          := '1'B,                         // from MS to Network

    tiVal           := '000'B

  };
4.8 Change 7

Testcase name
13.1.2

Reason for change
Additional enum value required to handle the CS Call Release case

Summary of change
Added the enum value U2_CONNECTED_CS_CALL_RELEASE in enum UTRA_POSTAMBLE_STATE_Type

Source of change
UTRAN_TypeDefs.ttcn

Before change:

…

  type enumerated UTRA_POSTAMBLE_STATE_Type {U1_IDLE, U2_CONNECTED, U3_HANDOVER, U4_CSFALLBACK, U5_CSCALL, U6_DEREGISTERED };

…

After change:

…

  type enumerated UTRA_POSTAMBLE_STATE_Type {U1_IDLE, U2_CONNECTED, U3_HANDOVER, U4_CSFALLBACK, U5_CSCALL, U6_DEREGISTERED, U2_CONNECTED_CS_CALL_RELEASE};

…

4.9 Change 8

Testcase name
13.1.2

Reason for change
In case of CS Fallback, UE will perform PS only RA update. Hence after CS call release, when UE is switched off, UE will send IMSI detach and GRPS detach. This is not handled in the postamble.

Note: Prose CR will be raised for this at the next RAN5 meeting.

Summary of change
Used a new enum value in f_UTRAN_SwitchPower_Off to handle CS Call Release for CS Fallback

Source of change
UTRAN_CommonProcedures.ttcn

Before change:

  function f_UTRAN_Postamble ( UTRAN_CellId_Type         p_CellId,

                              UTRA_POSTAMBLE_STATE_Type p_UTRA_POSTAMBLE_STATE,

                              UTRAN_GERAN_ATTACH_Type p_AttachType := NotSpecified) runs on UTRAN_PTC

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType(p_CellId);

    select ( p_UTRA_POSTAMBLE_STATE ) {

      case ( U1_IDLE ) {

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U1_IDLE, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U2_CONNECTED ) {

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U3_HANDOVER ) {

        //Routing Area Procedures

        f_UTRAN_PS_RAU_HO ( p_CellId, p_AttachType ); // @sic R5s110176 sic@

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U4_CSFALLBACK ) {

        //Perform CS Fallback procedure

        f_UTRAN_CS_Fallback ( p_CellId, p_AttachType ); // @sic R5s110176 sic@

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U5_CSCALL ) {

        //Disconnect the active CC call

        f_UTRAN_CC_Disconnect ( p_CellId );

        //SwitchPower off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@ 

      }

      case (U6_DEREGISTERED) {

        //If the UE can be switched off

        if ( pc_SwitchOnOff == true ) {

          //Simply switch the UE off

          f_UT_SwitchOffUE(UT, false);

        } else {//just remove power from UE

        f_UT_PowerOffUE ( UT );

        }

      }

      case else {//No state defined - just remove power from UE

        f_UT_PowerOffUE ( UT );

      }

    }

    //Release the UTRAN cell

    f_UTRAN_ReleaseCell ( p_CellId, v_CellConfig ); // @sic R5s110176 sic@

  }

After change:

  function f_UTRAN_Postamble ( UTRAN_CellId_Type         p_CellId,

                              UTRA_POSTAMBLE_STATE_Type p_UTRA_POSTAMBLE_STATE,

                              UTRAN_GERAN_ATTACH_Type p_AttachType := NotSpecified) runs on UTRAN_PTC

  {

    var RB_ConfigType v_CellConfig := f_UTRAN_CellInfo_GetConfigType(p_CellId);

    select ( p_UTRA_POSTAMBLE_STATE ) {

      case ( U1_IDLE ) {

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U1_IDLE, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U2_CONNECTED ) {

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U3_HANDOVER ) {

        //Routing Area Procedures

        f_UTRAN_PS_RAU_HO ( p_CellId, p_AttachType ); // @sic R5s110176 sic@

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U4_CSFALLBACK ) {

        //Perform CS Fallback procedure

        f_UTRAN_CS_Fallback ( p_CellId, p_AttachType ); // @sic R5s110176 sic@

        //Switch/Power off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED, p_AttachType ); // @sic R5s110176 sic@

      }

      case ( U5_CSCALL ) {

        //Disconnect the active CC call

        f_UTRAN_CC_Disconnect ( p_CellId );

        //SwitchPower off UE

        f_UTRAN_SwitchPower_Off ( p_CellId, U2_CONNECTED_CS_CALL_RELEASE, p_AttachType ); // @sic R5s110176 sic@ 

      }

      case (U6_DEREGISTERED) {

        //If the UE can be switched off

        if ( pc_SwitchOnOff == true ) {

          //Simply switch the UE off

          f_UT_SwitchOffUE(UT, false);

        } else {//just remove power from UE

        f_UT_PowerOffUE ( UT );

        }

      }

      case else {//No state defined - just remove power from UE

        f_UT_PowerOffUE ( UT );

      }

    }

    //Release the UTRAN cell

    f_UTRAN_ReleaseCell ( p_CellId, v_CellConfig ); // @sic R5s110176 sic@

  }

4.10 Change 9

Testcase name
13.1.2

Reason for change
1. The IMSI Detach should be done for CS Domain
2. Required an additional path to handle detach on call release in case of CS Fallback

Summary of change
1. Changed the receiving template for UDT to that of CS Domain
2. Added an if-else clause to handle this scenario

Source of change
UTRAN_CommonFunctions.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) runs on UTRAN_PTC

  {

…

…

…

      } else

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

            //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 ( cr_DetachTypeOnSwitchOff,

                                                                               cdr_MobileIdTMSI_tlv,

                                                                               cr_PTMSI_SignatureAny ifpresent ) ) )

            {

              //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 sic@

                U_Dc.receive ( car_PS_UplinkDirectTransfer ( utran_CellDedicated,  // @sic R5s110155 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_PS_UplinkDirectTransfer ( utran_CellDedicated,

                                                       tsc_RB3,

                                                       cr_U_Imsi_DetachInd ) )

            {

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

              // - 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) ) {

                U_Dc.receive ( car_PS_UplinkDirectTransfer ( utran_CellDedicated,

                                                           tsc_RB3,

                                                           cr_U_DetachRequest ( cr_DetachTypeOnSwitchOff,

                                                                                cdr_MobileIdTMSI_tlv,

                                                                                cr_PTMSI_SignatureAny ifpresent ) ) );

              }

              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);

    }

  }



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) runs on UTRAN_PTC

  {

…

…

…

      } else

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

            if(p_Utra_Postamble_State == U2_CONNECTED_CS_CALL_RELEASE)

            {

                interleave {

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

                    [] U_Dc.receive ( car_UplinkDirectTransfer  ( utran_CellDedicated,

                                                       tsc_RB3,

                                                       cr_U_Imsi_DetachInd ) )

                    {

                    }

                    [] U_Dc.receive ( car_PS_UplinkDirectTransfer ( utran_CellDedicated,

                                                           tsc_RB3,

                                                           cr_U_DetachRequest ( cr_DetachTypeOnSwitchOff,

                                                                                cdr_MobileIdTMSI_tlv,

                                                                                cr_PTMSI_SignatureAny ifpresent ) ) )

                    {

                    }

                };

            }

            else

            { //Note 2
          alt {

            //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 ( cr_DetachTypeOnSwitchOff,

                                                                               cdr_MobileIdTMSI_tlv,

                                                                               cr_PTMSI_Signature2Any ifpresent ) ) )

            {

              //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 sic@

                U_Dc.receive ( car_PS_UplinkDirectTransfer ( utran_CellDedicated,  // @sic R5s110155 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_PS_UplinkDirectTransfer ( utran_CellDedicated,

            [] U_Dc.receive ( car_UplinkDirectTransfer ( utran_CellDedicated, //Note 1
                                                       tsc_RB3,                                                       cr_U_Imsi_DetachInd ) )

            {

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

              // - 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) )

                U_Dc.receive ( car_PS_UplinkDirectTransfer ( utran_CellDedicated, 

                                                           tsc_RB3,

                                                           cr_U_DetachRequest ( cr_DetachTypeOnSwitchOff,

                                                                                cdr_MobileIdTMSI_tlv,

                                                                                cr_PTMSI_SignatureAny ifpresent ) ) );

              }

              else {//IMSI Detach only

              } //Note 2

            }

          } // 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);

    }

  }



4.11 Change 10

Testcase name
13.1.2

Reason for change
The alternative in the default-altstep has no repeat-statement. While waiting for Authentication response inside the alt of f_UTRAN_MM_Authentication, after matching the template inside a_UTRAN_ReceiveRauRequest, the dynamic behaviour continues immediately after the alt-statement inside from which the default mechanism was called. As a result Authentication response handling is skipped and jumps to expect sequence of SMC. This happens when CM Service Request is received followed by Routing Areas Update Request.

Summary of change
Added a ‘repeat’ statement while checking for Default RAU message

Source of change
UTRAN_CommonProcedures.ttcn

Before change:

  altstep a_UTRAN_ReceiveRauRequest(UTRAN_CellId_Type p_CellId) runs on UTRAN_PTC

  {

    var RRC_DATA_IND v_RAUReq_IND;

    //Receive any Routing Area Update Request message

    [] U_Dc.receive (car_PS_InitDirectTransfer (p_CellId, tsc_RB3, cr_U_AnyRAU)) -> value v_RAUReq_IND

    {

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

        f_UTRAN_SetVerdictFailOrInconc(__FILE__, __LINE__, "Multiple Routing Area Update Request messages have been received");

      }

      else{

        f_UTRAN_MsgInDefault_SetRAU(v_RAUReq_IND);

      }

    }

  }



After change:

  altstep a_UTRAN_ReceiveRauRequest(UTRAN_CellId_Type p_CellId) runs on UTRAN_PTC

  {

    var RRC_DATA_IND v_RAUReq_IND;

    //Receive any Routing Area Update Request message

    [] U_Dc.receive (car_PS_InitDirectTransfer (p_CellId, tsc_RB3, cr_U_AnyRAU)) -> value v_RAUReq_IND

    {

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

        f_UTRAN_SetVerdictFailOrInconc(__FILE__, __LINE__, "Multiple Routing Area Update Request messages have been received");

      }

      else{

        f_UTRAN_MsgInDefault_SetRAU(v_RAUReq_IND);

      }

      repeat;// so the current alternatives are not left
    }

  }



4.12 Change 11

Testcase name
13.1.2

Reason for change
1. The UE will not have a valid Key Sequence number as it has not done authentication procedure in CS domain yet.

2. Cell Id used for sending and receiving the message should be utran_CellDedicated instead of cell specific ID.

Summary of change
1. Replacing the template for Key Sequence with wildcard ‘?’

2. Cell Id used for sending and receiving the message should be utran_CellDedicated instead of cell specific ID.

Source of change
UTRAN_CommonProcedures.ttcn

Before change:

  function f_UTRAN_CS_Fallback_WithRedirection (UTRAN_CellId_Type p_CellId,

                                                boolean           p_MT_Call := true,

                                                boolean           p_PS_RB_Already_Est := false) runs on UTRAN_PTC

  {

    var RRC_DATA_IND v_RRC_DATA_IND;

    var B3_Type v_UpdateType;

    var default v_MyDefaultVar := null;

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get ();

    var octetstring v_PLMN := f_U_Asn2Nas_PlmnId (f_UTRAN_CellInfo_GetPLMNIdentity (p_CellId));

    var octetstring v_LAC := f_UTRAN_CellInfo_GetLAC (p_CellId);

    var octetstring v_RAC := f_UTRAN_CellInfo_GetRAC (p_CellId);

    //Steps 1-3: RRC Connection Establishment

    f_UTRAN_RRC_ConnEst (p_CellId);

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

    v_MyDefaultVar := activate(a_UTRAN_ReceiveRauRequest (p_CellId));

    alt {

      //Step 4: Receive Paging response

      [p_MT_Call] U_Dc.receive (car_PS_InitDirectTransfer (p_CellId,

                                                           tsc_RB3,                                                           cr_U_PagRsp (v_SecurityInfo.authKeys.AuthCS.CKeySeq,                                                                        cs_MobileIdTMSI (omit, px_TMSI_Def))))

      {}

      //Step 4: Receive CM Service Request

      [not p_MT_Call] U_Dc.receive (car_InitDirectTransfer (p_CellId,                                                            tsc_RB3,                                                            cr_U_ServReqAny (v_SecurityInfo.authKeys.AuthCS.CKeySeq)))

      {}

    }

    //Step 5-15: Perform CS call establishment

    if (p_MT_Call) {

      f_UTRAN_MT_SpeechCall_Steps7_17(p_CellId);

    }

    else {

      f_UTRAN_M0_SpeechCall_Steps6_16(p_CellId);

    }

    //Step 1 in 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_DATA_IND := f_UTRAN_MsgInDefault_GetRAU ();

      if(not match(v_RRC_DATA_IND, car_PS_InitDirectTransfer (p_CellId,                                                              tsc_RB3,                                                              cr_U_RA_UpdReqAny (cr_GMM_UpdateType (?, (tsc_I_UpdateTypeRAOnly, tsc_I_UpdateTypeCombined)),

                                                                                 cr_RAI (omit),

                                                                                 cr_PTMSI_SignatureAny ifpresent,

                                                                                 ?)))) {

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

      }

    }

…



After change:

  function f_UTRAN_CS_Fallback_WithRedirection (UTRAN_CellId_Type p_CellId,

                                                boolean           p_MT_Call := true,

                                                boolean           p_PS_RB_Already_Est := false) runs on UTRAN_PTC

  {

    var RRC_DATA_IND v_RRC_DATA_IND;

    var B3_Type v_UpdateType;

    var default v_MyDefaultVar := null;

    var UTRAN_SecurityInfo_Type v_SecurityInfo := f_UTRAN_Security_Get ();

    var octetstring v_PLMN := f_U_Asn2Nas_PlmnId (f_UTRAN_CellInfo_GetPLMNIdentity (p_CellId));

    var octetstring v_LAC := f_UTRAN_CellInfo_GetLAC (p_CellId);

    var octetstring v_RAC := f_UTRAN_CellInfo_GetRAC (p_CellId);

    //Steps 1-3: RRC Connection Establishment

    f_UTRAN_RRC_ConnEst (p_CellId);

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

    v_MyDefaultVar := activate(a_UTRAN_ReceiveRauRequest (utran_CellDedicated)); ,//Note 2                                                           

    alt {

      //Step 4: Receive Paging response

      [p_MT_Call] U_Dc.receive (car_PS_InitDirectTransfer (utran_CellDedicated,//Note 2                                                           tsc_RB3,                                                           cr_U_PagRsp (v_SecurityInfo.authKeys.AuthCS.CKeySeq,                                                                        cs_MobileIdTMSI (omit, px_TMSI_Def))))

      {}

      //Step 4: Receive CM Service Request

      [not p_MT_Call] U_Dc.receive (car_InitDirectTransfer (utran_CellDedicated, //Note 2                                                           tsc_RB3,                                                            cr_U_ServReqAny (?)))//Note 1
      {}

    }

    //Step 5-15: Perform CS call establishment

    if (p_MT_Call) {

      f_UTRAN_MT_SpeechCall_Steps7_17(p_CellId);

    }

    else {

      f_UTRAN_M0_SpeechCall_Steps6_16(p_CellId);

    }

    //Step 1 in 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_DATA_IND := f_UTRAN_MsgInDefault_GetRAU ();

      if(not match(v_RRC_DATA_IND, car_PS_InitDirectTransfer (utran_CellDedicated, //Note 2                                                              tsc_RB3,                                                              cr_U_RA_UpdReqAny (cr_GMM_UpdateType (?, (tsc_I_UpdateTypeRAOnly, tsc_I_UpdateTypeCombined)),

                                                                                 cr_RAI (omit),

                                                                                 cr_PTMSI_SignatureAny ifpresent,

                                                                                 ?)))) {

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

      }

    }

…



5 Execution Log Files.

5.1 Nvidia ICERA 410

The Nvidia ICERA 410 passed this test case on the Anite Conformance Toolset solution. The documentation below is enclosed as evidence of the successful test case run [3]:

· Test Case Execution log files TC_13_1_2_NVIDIA.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

The Qualcomm MDM 9200 passed this test case on the Anite Conformance Toolset solution. The documentation below is enclosed as evidence of the successful test case run [3]:

· Test Case Execution log files TC_13_1_2_Qualcomm.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
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