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1 Overview
This document lists all the changes needed to correct problems in the TTCN implementation of test case 7.1.2.1, which is part of the LTE test suite. 

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

Test Case:
tc_7_1_2_1
Test Group:
MAC_ConnReconfig
ATS Version:
iwd-EUTRA-TVB2009-03_D10wk11
System Simulator used:
R&S CMW500 
UE used:
Samsung ‘Tanum’ and LG Electronics ‘LEO4’
Verification Status:
PASS
4 Corrections required for test case 7.1.2.1
4.1 Introduction

This section describes the changes required to make test case 7.1.2.1 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-TVB2009-03_D10wk11 release. The changes applied are also provided in TTCN format [1].
4.2 Change 1 / Handover correction to 7.1.2.1
	Testcase name
	f_TC_7_1_2_1_EUTRA

	Reason for change
	1. We have to ensure the UE does see the second cell before the handover is initiated. This can be done with a measurement reporting for which the power of the second cell should be changed to trigger a measurement report.
2. The AS security for handover must be configured on the second cell.

3. The RachPreamble reporting should be enabled on cell 2
4. The UE needs UL grants on the second cell to send data

5. RachPreamble indication and RrcConnectionReconfigurationComplete may not be received subsequentially due to different ports and very close time delay. So a race condition may occure.
6. At beginning of the postamble the UE is in connected mode. Hence it does not need to Rach anymore

7. Import of Measurement templates (cr_MeasurementReport, cr_MeasResultNeighCells_measResultListEUTRA_1Entry, cs_RRCConnectionReconfiguration_Measurement_Config, cs_Measurement_Config_A3) needed

	Summary of change
	1. A measurement report procedure is added prior to the handover and the cell power changed to trigger the measurement report.
2. Added f_EUTRA_SS_AS_ActivateSecurity_HO_Reest fuction before the handover.
3. Cell changed from 1 to 2 in RachPreambleIndication configuration
4. UL Grant default handling configured for cell 2
5. the two alt-statements are exchanged with an interleave statement.
6. Rach configuration removed in postamble
7. import added

	Source of change
	MAC_712.ttcn

	MCC 160
	1. A  'blind' or 'non-blind' HO is equally to achieve the intended MAC test purpose in subsequent test steps. For the reason of simplicity of MAC TC, the blind HO is more preferable. MCC TF160 will follow RAN5#46Bis final decision.;
2. Accepted;

3. Accepted;

4. Accepted;

5. Accepted in principle but used generic function to avoid racing as shown

6.Not needed; This step is added to have similar PRACH configuration in all steps; hence the step is retained;

7. Not needed as blind handover performed;


NOTE 1 and 2:

Before:

	  function f_TC_7_1_2_1_EUTRA ( ) runs on EUTRA_PTC

  { /* L2/MAC/7.2

       7.1.2.1 : Correct Selection of RACH parameters / Random Access Preamble and

       PRACH resource explicitly signalled to the UE by RRC [Non Contention Based Random Access Procedure]

    */

    timer t_Watchdog:=5.0; // General purpose wait timer

    ///////////////////////////////////////////////////////////////////////////////////

    //      PREAMBLE

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_Init (c1);

    // Modify SIB's for test case Specific values.

    f_EUTRA_CellInfo_SetPreambleTransMax(eutra_Cell1,n10 );

    //f_EUTRA_CellInfo_SetSysInfo_T300 (eutra_Cell1,ms2000);

    f_EUTRA_CellInfo_SetMAC_ContResTimer (eutra_Cell1,sf64);

    f_EUTRA_CellConfig_Def (eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    f_EUTRA_Preamble ( eutra_Cell1, STATE2_IDLEUPDATE );

    // Bring UE to state 3

    f_EUTRA_RbEst_Def(eutra_Cell1 );

    // Bring up cell 2

    f_EUTRA_SetCellPower(eutra_Cell2,tsc_SuitableCellRS_EPRE,cs_TimingInfo_Now);



After: 

	function f_TC_7_1_2_1_EUTRA ( ) runs on EUTRA_PTC

  { /* L2/MAC/7.2

       7.1.2.1 : Correct Selection of RACH parameters / Random Access Preamble and

       PRACH resource explicitly signalled to the UE by RRC [Non Contention Based Random Access Procedure]

    */

    var EUTRA_SecurityParams_Type v_Auth_Params;

    var Frequency_IE_Type v_Frequency_IE_Cell1;

    var ChannelBandwidthDependency_Type v_ChBandDependency_Cell1;

    var PhysCellId v_PhysicalCellIdentity_Cell2;


var NextHopChainingCount v_NextHopChainingCount := 0;

    var template (value) CellPowerList_Type v_CellPowerList_AtT0, v_CellPowerList_AtT1;

    v_CellPowerList_AtT0 := {

      cs_CellPower ( eutra_Cell2, -91 )

    };

    v_CellPowerList_AtT1 := {

      cs_CellPower ( eutra_Cell2, -79 )

    };
    timer t_Watchdog:=5.0; // General purpose wait timer

    ///////////////////////////////////////////////////////////////////////////////////

    //      PREAMBLE

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_Init (c1);

    // Modify SIB's for test case Specific values.

    f_EUTRA_CellInfo_SetPreambleTransMax(eutra_Cell1,n10 );

    //f_EUTRA_CellInfo_SetSysInfo_T300 (eutra_Cell1,ms2000);

    f_EUTRA_CellInfo_SetMAC_ContResTimer (eutra_Cell1,sf64);

    //* @desc Get cell specific parameters

    v_Frequency_IE_Cell1 := f_EUTRA_CellInfo_GetFrequencyIEs ( eutra_Cell1 );

    v_ChBandDependency_Cell1 := f_EUTRA_BandDependentParam ( v_Frequency_IE_Cell1.DL_ChBandwidth,

                                                             v_Frequency_IE_Cell1.UL_ChBandwidth
















 );

    v_PhysicalCellIdentity_Cell2 := f_EUTRA_CellInfo_GetPhyCellId ( eutra_Cell2 );

    v_Auth_Params := f_EUTRA_Security_Get ( );

    //* @desc Set maximum cell powel level for cell 1 & 2 to be used in creation

    f_EUTRA_CellInfo_InitMaxReferencePower ( eutra_Cell2, -79 );
    f_EUTRA_CellConfig_Def (eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    f_EUTRA_Preamble ( eutra_Cell1, STATE2_IDLEUPDATE );

    // Bring UE to state 3

    f_EUTRA_RbEst_Def(eutra_Cell1 );

    // Bring up cell 2

    //f_EUTRA_SetCellPower(eutra_Cell2,tsc_SuitableCellRS_EPRE,cs_TimingInfo_Now);

    //* @desc Set initial cell power level according to T0

    f_EUTRA_SetCellPowerList ( v_CellPowerList_AtT0, cs_TimingInfo_Now );

    v_Auth_Params := f_EUTRA_Security_Get ( );

    //* @desc Step 1: Transmit RRCConnectionReconfiguration

    SRB.send ( cas_SRB1_RrcPdu_REQ ( eutra_Cell1,

                                     cs_TimingInfo_Now,

                                     cs_RRCConnectionReconfiguration_Measurement_Config ( tsc_RRC_TI_Def,

                                                                                          cs_Measurement_Config_A3 ( v_Frequency_IE_Cell1.UL_DL_Earfcn.dl_CarrierFreq,

                                                                                                                     v_ChBandDependency_Cell1.AllowedMeasBandwidth ) ) ) );

    //* @desc Step 2: Receive RRCConnectionReconfigurationComplete

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell1, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ) );

    //* @desc Step 3: Set cell settings according to T1

    f_EUTRA_SetCellPowerList ( v_CellPowerList_AtT1, cs_TimingInfo_Now );

    //* @desc Step 4: Receive MasurementReport

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell1, cr_MeasurementReport ( 1,//Meas id

                                                                            ?,//RSRP result

                                                                            ?,//RSRQ result

                                                                            cr_MeasResultNeighCells_measResultListEUTRA_1Entry ( v_PhysicalCellIdentity_Cell2,

                                                                                                                                 omit,//CGI info

                                                                                                                                 ?,//RSRP result

                                                                                                                                 ? ) ) ) );//RSRQ result

    //* @desc Activate RRC security at SS target cell (Cell4) for SRB 1, 2 and 1 AM DRB

    v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest ( eutra_Cell2, v_Auth_Params, v_NextHopChainingCount ); //NOTE 2
    f_EUTRA_Security_Set ( v_Auth_Params );
    


NOTE 3 and 4:

Before:

	    // config for PReamble reception indication

    f_EUTRA_SS_ConfigRachPreambleIndMode ( eutra_Cell1 ,tsc_L1Mac_IndicationMode_Enable);



After: 

	// config for PReamble reception indication

    f_EUTRA_SS_ConfigRachPreambleIndMode ( eutra_Cell2 ,tsc_L1Mac_IndicationMode_Enable);

    //* @desc Start UL grant transmission and maintenance of PUCCH synchronized in target cell

    f_EUTRA_StartDefULGrantTransmission ( eutra_Cell2, cs_TimingInfo_Now );


NOTE 5:

Before:

	// step 2

    t_Watchdog.start;

    alt {
      [] SYSIND.receive ( car_PRACH_Preamble_IND_Dedicated (eutra_Cell2,? ))

        {

          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

          t_Watchdog.stop;

        }

    }
    //step 3 automatically taken care due to prach config

    // step 4

    t_Watchdog.start;

    alt {
      [] SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ) )

        {

          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

          t_Watchdog.stop;

        }

    };


After: 

	// step 2

    t_Watchdog.start;

    interleave {
      [] SYSIND.receive ( car_PRACH_Preamble_IND_Dedicated (eutra_Cell2,? ))

        {

          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

          t_Watchdog.stop;

        }

    //}
    //step 3 automatically taken care due to prach config

    // step 4

  //  t_Watchdog.start;

  //  alt {
      [] SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ) )

        {

          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

          t_Watchdog.stop;

        }

    };


MCC 160 proposed Change

	v_Auth_Params := f_EUTRA_Security_Get ( );


v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest ( eutra_Cell2, v_Auth_Params, 0 ); //NOTE 2

    f_EUTRA_Security_Set ( v_Auth_Params );

    // step 1

    f_EUTRA_RRC_ConnectionReconfiguration_IntraFreqHO (eutra_Cell1,

                                                       eutra_Cell2,

                                                       tsc_RRC_TI_Def,

                                                       tsc_C_RNTI_Def2,

                                                       cs_RACH_ConfigDedicated);

// step 2 and 4


f_EUTRA_RacingCond_AwaitRrcMessage(car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ),

                                       v_SrbIndByRef, v_SysIndByRef );

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

    // If step 2 not received then receive else to match

    f_EUTRA_RacingCond_MatchOrReceiveSysInd(v_SysIndByRef,

                                            car_PRACH_Preamble_IND_Dedicated (eutra_Cell2,? ));


f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "");

    // step 3 automatically taken care of due to SS preconfiguration


NOTE 6:

Before:

	   ///////////////////////////////////////////////////////////////////////////////////

    //      Postamble

    //////////////////////////////////////////////////////////////////////////////////

    f_EUTRA_SS_ConfigRachProcedure (eutra_Cell2,omit, cs_RachProcedureConfig_CRNTI_Def(f_EUTRA_CellInfo_GetRAR_TA(eutra_Cell2)));




After: 

	 ///////////////////////////////////////////////////////////////////////////////////

    //      Postamble

    //////////////////////////////////////////////////////////////////////////////////

//    f_EUTRA_SS_ConfigRachProcedure (eutra_Cell2,omit, cs_RachProcedureConfig_CRNTI_Def(f_EUTRA_CellInfo_GetRAR_TA(eutra_Cell2)));


NOTE 7:

Before:

	


After: 

	 import from EUTRA_Measurement_Templates all;




4.3 Change 2 / S13 correction

	Testcase name
	fl_EUTRA_Authentication_S13

	Reason for change
	The implementation of S13 function changed in 33.401 between Dec 08 and Mar 09 version.

	Summary of change
	Update implementation of S13 to Mar 09 spec version of 33.401

	Source of change
	EUTRA_SecurityFunctions.ttcn

	MCC 160
	Accepted


Before:

	  function fl_EUTRA_Authentication_S13(EUTRA_SecurityParams_Type p_Auth_Params,

                                       PhysCellId p_PhyCellId) return B256_Type

  {

    const octetstring const_S13_FC :='05'O;

    var octetstring v_S;

    // Generation of String

    v_S := const_S13_FC;

    //FC = 0x13

    v_S :=   ( v_S & int2oct ( p_PhyCellId , 2 ) );

    //P0 = PCI (target physical cell id)

    v_S :=   ( v_S & '0002'O );

    //L0 = length of PCI (i.e. 0x00 0x02)

    return ( fx_KeyDerivationFunction ( p_Auth_Params.KDF, p_Auth_Params.KENB, v_S ) );

  };



After: 

	  function fl_EUTRA_Authentication_S13(EUTRA_SecurityParams_Type p_Auth_Params,

                                       PhysCellId p_PhyCellId,

                                       ARFCN_ValueEUTRA p_Target_EARFN_DL) return B256_Type

  {

    const octetstring const_S13_FC :='13'O;

    var octetstring v_S;

    // Generation of String

    v_S := const_S13_FC;

    //FC = 0x13

    v_S :=   ( v_S & int2oct ( p_PhyCellId , 2 ) );

    //P0 = PCI (target physical cell id)

    v_S :=   ( v_S & '0002'O );

    //L0 = length of PCI (i.e. 0x00 0x02)

    v_S :=   ( v_S & int2oct ( p_Target_EARFN_DL , 2 ) );

    //L0 = EARCFN_DL (target EARFCN in downlink)

    v_S :=   ( v_S & '0002'O );

    //L0 = length of PCI (i.e. 0x00 0x02)
    return ( fx_KeyDerivationFunction ( p_Auth_Params.KDF, p_Auth_Params.KENB, v_S ) );

  };


4.4 Change 3 / S13 calling correction

	Testcase name
	f_EUTRA_InitAS_KeyChaining_KeyRefresh

	Reason for change
	The implementation of S13 function needs the DL EARFCN as input

	Summary of change
	Correct f_EUTRA_InitAS_KeyChaining_KeyRefresh to receive and pass on the DL EARFCN to S13

	Source of change
	EUTRA_SecurityFunctions.ttcn

	MCC 160
	Accepted


Before:

	  function f_EUTRA_InitAS_KeyChaining_KeyRefresh(PhysCellId p_TargetPhysicalCellIdentity,

                                                 EUTRA_SecurityParams_Type p_Auth_Params,

                                                 NextHopChainingCount p_NCC) return EUTRA_SecurityParams_Type

  {

    var EUTRA_SecurityParams_Type v_Auth_Params := p_Auth_Params;

    // initialise to  received as parameter

    if (v_Auth_Params.NCC == p_NCC)

      // Refresh of KeNB; horizontal key derivation

      {

        v_Auth_Params.KENB := fl_EUTRA_Authentication_S13 (v_Auth_Params,p_TargetPhysicalCellIdentity);

      }

    else

      //Chaining of KeNB; vertical Key derivation

      {

        while (v_Auth_Params.NCC != p_NCC)

          {

            v_Auth_Params.KENB := fl_EUTRA_Authentication_S12 (v_Auth_Params,v_Auth_Params.KENB);

            // Derive NH and store in v_Auth_Params.KENB

            v_Auth_Params.NCC := (v_Auth_Params.NCC +1) mod 4;

          }// end of while loop

        v_Auth_Params.KENB := fl_EUTRA_Authentication_S13 (v_Auth_Params,p_TargetPhysicalCellIdentity);

        //Derive KENB* which will be KENB from NH stored in v_Auth_Params.KENB

      }


After: 

	  function f_EUTRA_InitAS_KeyChaining_KeyRefresh(PhysCellId p_TargetPhysicalCellIdentity,

                                                 ARFCN_ValueEUTRA p_Target_EARFN_DL,
                                                 EUTRA_SecurityParams_Type p_Auth_Params,

                                                 NextHopChainingCount p_NCC) return EUTRA_SecurityParams_Type

  {

    var EUTRA_SecurityParams_Type v_Auth_Params := p_Auth_Params;

    // initialise to  received as parameter

    if (v_Auth_Params.NCC == p_NCC)

      // Refresh of KeNB; horizontal key derivation

      {

        v_Auth_Params.KENB := fl_EUTRA_Authentication_S13 (v_Auth_Params,p_TargetPhysicalCellIdentity, p_Target_EARFN_DL);

      }

    else

      //Chaining of KeNB; vertical Key derivation

      {

        while (v_Auth_Params.NCC != p_NCC)

          {

            v_Auth_Params.KENB := fl_EUTRA_Authentication_S12 (v_Auth_Params,v_Auth_Params.KENB);

            // Derive NH and store in v_Auth_Params.KENB

            v_Auth_Params.NCC := (v_Auth_Params.NCC +1) mod 4;

          }// end of while loop

        v_Auth_Params.KENB := fl_EUTRA_Authentication_S13 (v_Auth_Params,p_TargetPhysicalCellIdentity, p_Target_EARFN_DL);

        //Derive KENB* which will be KENB from NH stored in v_Auth_Params.KENB

      }


4.5 Change 4 / Correct calling of Authentication_S13

	Testcase name
	f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(

	Reason for change
	Pass the DL EARFCN to S13 Authentication function

	Summary of change
	Retrieve the DL EARFN and pass it to the S13 function

	Source of change
	EUTRA_SecuritySteps.ttcn

	MCC 160
	Accepted


Before:

	  function f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(CellId_Type p_TargetCellId,

                                                   EUTRA_SecurityParams_Type p_Auth_Params,

                                                   NextHopChainingCount p_NCC) runs on EUTRA_PTC

    return EUTRA_SecurityParams_Type

  {

    var PhysCellId v_TargetPhysicalCellIdentity := f_EUTRA_CellInfo_GetPhyCellId(p_TargetCellId);

    var EUTRA_SecurityParams_Type v_SecurityParams := f_EUTRA_InitAS_KeyChaining_KeyRefresh(v_TargetPhysicalCellIdentity,

                                                                                            p_Auth_Params,

                                                                                            p_NCC); /* Calculate Kenb and KRRCenc, KRRCint, KUPenc */

 


After: 

	  function f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(CellId_Type p_TargetCellId,

                                                   EUTRA_SecurityParams_Type p_Auth_Params,

                                                   NextHopChainingCount p_NCC) runs on EUTRA_PTC

    return EUTRA_SecurityParams_Type

  {

    var ARFCN_ValueEUTRA v_Target_EARFN_DL := f_EUTRA_CellInfo_GetEARFCN_DL(p_TargetCellId);
    var PhysCellId v_TargetPhysicalCellIdentity := f_EUTRA_CellInfo_GetPhyCellId(p_TargetCellId);

    var EUTRA_SecurityParams_Type v_SecurityParams :=     f_EUTRA_InitAS_KeyChaining_KeyRefresh(v_TargetPhysicalCellIdentity,

                                                                                            v_Target_EARFN_DL,
                                                                                            p_Auth_Params,

                                                                                            p_NCC); /* Calculate Kenb and KRRCenc, KRRCint, KUPenc */




4.6 Change 5 / RACH preamble index correction
	Testcase name
	cs_RACH_ConfigDedicated  

	Reason for change
	The test case is expecting preamble index 52 (see cr_PRACH_Preamble_IND_Dedicated) sent by the UE. So the RRCConnectionReconfigurationRequest must signal this index

	Summary of change
	Changed preamble index in cs_RACH_ConfigDedicated  from 53 to 52.

	Source of change
	EUTRA_RRC_Templates.ttcn

	MCC 160
	Accepted in principle and will be implemented differently


Before:

	  template (value) RACH_ConfigDedicated cs_RACH_ConfigDedicated  :=

    /* Value for p_Ra_PreambleIndex arbitrarily selected out of dedicated random access preambles;

       with RACH-ConfigCommon.preambleInfo.numberOfRA-Preambles:=n52 (as signalled by SIB2 or RRCConnectionReconfiguration)

       dedicated random access preambles have index 52..63 (see 36.321 cl. 5.1.1 and 5.1.2);

       Value for ra_PRACH_MaskIndex arbitrarily selected so that PRACH Resource Index 0 is selected */

    /* @status    (APPROVED) */

    cs_RACH_ConfigDedicated_Common ( 53, 0 );     // value of 53 seems to be wrong




After: 

	  template (value) RACH_ConfigDedicated cs_RACH_ConfigDedicated  :=

    /* Value for p_Ra_PreambleIndex arbitrarily selected out of dedicated random access preambles;

       with RACH-ConfigCommon.preambleInfo.numberOfRA-Preambles:=n52 (as signalled by SIB2 or RRCConnectionReconfiguration)

       dedicated random access preambles have index 52..63 (see 36.321 cl. 5.1.1 and 5.1.2);

       Value for ra_PRACH_MaskIndex arbitrarily selected so that PRACH Resource Index 0 is selected */

    /* @status    (APPROVED) */

    cs_RACH_ConfigDedicated_Common ( 52, 0 );     // value 52 is expected


5 Execution Log Files

5.1 Samsung 
The Samsung Tanum UE passed this test case with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files: 
tc_7_1_2_1_Samsung.log   (Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

In the log file (in .txt 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. 
5.2 LG Electronics 

The LG Electronics LEO4 UE passed this test case with Snow 3G integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files: 
tc_7_1_2_1_LGE.log   (Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


In the log file (in .txt 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. 

6 References

	[1]
	R5s100139: This archive comprises 
- text format execution log files
- modified TTCN files
- draft prose CR R5-10xxxx to 36.523-1 v9.0.0
- List of other GCF Prio.1 TCs PASSing with Samsung Tanum UE (based on ATS_10wk11)
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