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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of MAC test case 8.5.1.1 which are part of the LTE test suite. 

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

Test Cases:
tc_8_5_1_1
Test Group:
RRC
ATS Version:
iwd-EUTRA-B2009-12_D10wk22
System Simulator used:
Anite Conformance Toolset
UE(s)  used:
Samsung Tanum UE, LG Electronics 2000 UE
Verification Status:
PASS
4 Corrections required for test case 8.5.1.1
4.1 Introduction

This section describes the changes required to make test case 8.5.1.1 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-B2009-12_D10wk22 release.

4.2 Change 1

	Testcase name
	f_TC_8_5_1_1_EUTRA

	Reason for change
	1. As per Cell 2 test sequence cell 2 should be set to serving cell at the beginning of the expected sequence.
2. The current implementation checks that whether UE initiates an RRC connection re-establishment procedure on Cell 1 or Cell 2 between the lower  and upper tolerance limits of time T=T310. The check should be to see that UE does not initiate the RRC connection re-establishment procedure during the time T=T310.
3. Security parameters need to be activated on cell 2 before sending the RRC Connection Reestablishment message at step 4.
4. Grants are not configured on the new cell.

5. At step 6 instead of transmitting an RRCConnectionReconfiguration message to resume existing radio bearer SS is transmitting RRCConnectionReconfiguration message to handover cell1 to cell2. In the RRC Connection reconfiguration only IE radioResourceConfigDedicated should be transmitted.

	Summary of change
	1. Set Cell 2 power to serving cell.
2. The implementation is modified to only check whether UE sends the RRC Connection Reestablishment during the time T=T310.

3. Security is activated on Cell 2.

4. Default grant is configured on the new cell

5. Transmit an RRCConnectionReconfiguration message to resume existing radio bearer.

	Source of change
	File : RRC_RadioLinkFailure.ttcn


Before:

	  function f_TC_8_5_1_1_EUTRA()

    runs on EUTRA_PTC

  {

    /* RRC Connection Re-establishment: Success (after Radio Link Failure) */

    var PhysCellId v_PhysicalCellIdentity_Cell1;

    var ShortMAC_I v_ShortMAC_I;

    timer t_T310_Lower;

    timer t_T310_Upper;

    f_EUTRA_Init ( c2 );

    v_PhysicalCellIdentity_Cell1 := f_EUTRA_CellInfo_GetPhyCellId ( eutra_Cell1 );

    //Create and configure cells

    f_EUTRA_CellConfig_Def ( eutra_Cell1 );

    f_EUTRA_CellConfig_Def ( eutra_Cell2 );

    /* Preamble to enter UE in state Generic RB Established (state 3) */

    f_EUTRA_Preamble (eutra_Cell1, STATE2_IDLEUPDATE);

    f_EUTRA_RbEst_Def ( eutra_Cell1 );

    v_ShortMAC_I := f_Calculate_ShortMAC ( eutra_Cell1, eutra_Cell2 );

    f_EUTRA_TestBody_Set ( true );

    /* Step 1: The SS changes the power level of cell 1 to non-suitable "Off" according to TS 36.508 subclause 6.2.2.1 in order that the radio link quality of Cell 1 is degraded. */

    f_EUTRA_SetCellPower ( eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE, cs_TimingInfo_Now );

    /* Step 2-3: Check: Does the UE initiate an RRC connection re-establishment procedure on Cell 1 or Cell 2. This is checked during the time T=T310.

                 Check: Does the UE send RRC connection re-establishment message on Cell 2? */

    t_T310_Upper.start(f_EUTRA_SetTimerToleranceMax ( eutra_Cell1, 1.0 )); // Should not be a problem that timertolerances are calculated according to cell1 - not cell2,
    t_T310_Lower.start(f_EUTRA_SetTimerToleranceMin ( eutra_Cell1, 1.0 )); // because both cells are on same FDD/TDD mode

    alt {

      [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell1,

                                           cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                        v_PhysicalCellIdentity_Cell1,

                                                                                        cr_ReestablishmentCause_Any,

                                                                                        ? ) ) )

        {

        f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 2");

        }

      [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell2,

                                           cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                        v_PhysicalCellIdentity_Cell1,

                                                                                        cr_ReestablishmentCause_Any,

                                                                                        ? ) ) )

        {

          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 2");

        }

      [] t_T310_Lower.timeout

        {

          alt {

            [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell2,

                                                 cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                              v_PhysicalCellIdentity_Cell1,

                                                                                              cr_ReestablishmentCause_OtherFailure,

                                                                                              v_ShortMAC_I ) ) )

              {

                f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 3");

              }

            [] t_T310_Upper.timeout

              {

                f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 3");

              }

          }

        }

    }

    /* Step 4: The SS transmits RRCConnectionReestablishment message. */

    f_EUTRA_RRC_RRCConnectionReestablishment_Def ( eutra_Cell2, tsc_RRC_TI_Def, 0 );

    /* Step 5: The UE transmits RRCConnectionReestablishmentComplete message. */

    SRB.receive( car_SRB1_RrcPdu_IND ( eutra_Cell2,

                                       cr_508_RRCConnectionReestablishmentComplete ( tsc_RRC_TI_Def ) ) );

    /* Step 6: The SS transmits an RRCConnectionReconfiguration message to resume existing radio bearer. */

    f_EUTRA_508RRC_ConnReconfigHO_IntraLTE ( eutra_Cell1,

                                             eutra_Cell2,

                                             cs_TimingInfo_Now );
    /* Step 7: The UE transmits a RRCConnectionReconfigurationComplete message. */

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ) );

    /* Step 8: Check: Does the test result of generic test procedure in TS 36.508 subclause 6.4.2.3 indicate that the UE is in E-UTRA RRC_CONNECTED state on Cell 2? */

    f_EUTRA_508Check_ConnectedState ( eutra_Cell2 );

    f_EUTRA_TestBody_Set ( false );

    /* Postamble */

    f_EUTRA_Postamble ( eutra_Cell2, E2_CONNECTED );

  }


After:

	  function f_TC_8_5_1_1_EUTRA()

    runs on EUTRA_PTC

  {

    /* RRC Connection Re-establishment: Success (after Radio Link Failure) */

    var PhysCellId v_PhysicalCellIdentity_Cell1;

    var ShortMAC_I v_ShortMAC_I;

    timer t_T310_Lower;

    timer t_T310_Upper;

    var EUTRA_SecurityParams_Type v_Auth_Params;

    f_EUTRA_Init ( c2 );

    v_PhysicalCellIdentity_Cell1 := f_EUTRA_CellInfo_GetPhyCellId ( eutra_Cell1 );

    //Create and configure cells

    f_EUTRA_CellConfig_Def ( eutra_Cell1 );

    f_EUTRA_CellConfig_Def ( eutra_Cell2 );

    /* Preamble to enter UE in state Generic RB Established (state 3) */

    f_EUTRA_Preamble (eutra_Cell1, STATE2_IDLEUPDATE);

    f_EUTRA_RbEst_Def ( eutra_Cell1 );

    v_ShortMAC_I := f_Calculate_ShortMAC ( eutra_Cell1, eutra_Cell2 );

    f_EUTRA_TestBody_Set ( true );

    /* Step 1: The SS changes the power level of cell 1 to non-suitable "Off" according to TS 36.508 subclause 6.2.2.1 in order that the radio link quality of Cell 1 is degraded. */

    f_EUTRA_SetCellPower ( eutra_Cell1, tsc_NonSuitableOffCellRS_EPRE, cs_TimingInfo_Now );

    f_EUTRA_SetCellPower ( eutra_Cell2, tsc_ServingCellRS_EPRE, cs_TimingInfo_Now );   

    /* Step 2-3: Check: Does the UE initiate an RRC connection re-establishment procedure on Cell 1 or Cell 2. This is checked during the time T=T310.

                 Check: Does the UE send RRC connection re-establishment message on Cell 2? */

//    t_T310_Upper.start(f_EUTRA_SetTimerToleranceMax ( eutra_Cell1, 10.0)); // Should not be a problem that timertolerances are calculated according to cell1 - not cell2, 
    t_T310_Lower.start(f_EUTRA_SetTimerToleranceMin ( eutra_Cell1, 1.0 )); // because both cells are on same FDD/TDD mode

    alt {

      [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell1,

                                           cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                        v_PhysicalCellIdentity_Cell1,

                                                                                        cr_ReestablishmentCause_Any,

                                                                                        ? ) ) )

        {

        f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 2");

        }

      [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell2,

                                           cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                        v_PhysicalCellIdentity_Cell1,

                                                                                        cr_ReestablishmentCause_Any,

                                                                                        ? ) ) )

        {

          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 2");

        }

     [] t_T310_Lower.timeout

        {

  /*         alt {

            [] SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell2,

                                                 cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                              v_PhysicalCellIdentity_Cell1,

                                                                                              cr_ReestablishmentCause_OtherFailure,

                                                                                              v_ShortMAC_I ) ) )

              {

                f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 3");

              }*/

            [] t_T310_Upper.timeout

              {

                f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 3");

              } */
          } 
        }

    }    

    SRB.receive( car_SRB0_RrcPdu_IND( eutra_Cell2,

                                      cr_508_RRCConnectionReestablishmentRequest ( tsc_C_RNTI_Def,

                                                                                   v_PhysicalCellIdentity_Cell1,

                                                                                   cr_ReestablishmentCause_OtherFailure,

                                                                                   v_ShortMAC_I ) ) )

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Test Case 8.5.1.1 Step 3");
    v_Auth_Params := f_EUTRA_Security_Get ( );

    f_EUTRA_SS_SRBs_DRB1_ResetNow ( eutra_Cell2 );            

    v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(eutra_Cell2, v_Auth_Params, 0);

    /* Step 4: The SS transmits RRCConnectionReestablishment message. */

    f_EUTRA_StartDefULGrantTransmission(eutra_Cell2, cs_TimingInfo_Now);   
    f_EUTRA_RRC_RRCConnectionReestablishment_Def ( eutra_Cell2, tsc_RRC_TI_Def, 0 );

    /* Step 5: The UE transmits RRCConnectionReestablishmentComplete message. */

    SRB.receive( car_SRB1_RrcPdu_IND ( eutra_Cell2,

                                       cr_508_RRCConnectionReestablishmentComplete ( tsc_RRC_TI_Def ) ) );

    /* Step 6: The SS transmits an RRCConnectionReconfiguration message to resume existing radio bearer. */

    f_EUTRA_RRC_ConnReconfigHO_Common ( eutra_Cell2,

                                        omit,

                                        omit,

                                        f_Generate_cs_508_RadioResourceConfigDedicated_HO (eutra_Cell2),

                                        omit,
                                        cs_TimingInfo_Now );                                             

    /* Step 7: The UE transmits a RRCConnectionReconfigurationComplete message. */

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell2, cr_508_RRCConnectionReconfigurationComplete ( tsc_RRC_TI_Def ) ) );

    /* Step 8: Check: Does the test result of generic test procedure in TS 36.508 subclause 6.4.2.3 indicate that the UE is in E-UTRA RRC_CONNECTED state on Cell 2? */

    f_EUTRA_508Check_ConnectedState ( eutra_Cell2 );

    f_EUTRA_TestBody_Set ( false );

    /* Postamble */

    f_EUTRA_Postamble ( eutra_Cell2, E2_CONNECTED );

  }


4.3 Change 2
	Testcase name
	cr_508_RRCConnectionReestablishmentComplete

	Reason for change
	As per 36.331 this is an optional IE, hence wildcard “*” should be used to check the presence for this IE.

	Summary of change
	Change “?” with “*”.

	Source of change
	File : EUTRA_RRC_Templates.ttcn


Before:

	  template UL_DCCH_Message cr_508_RRCConnectionReestablishmentComplete(RRC_TransactionIdentifier p_RRC_TI) :=

  { /* Default values according to 36.508 cl. 4.6.1 Table 4.6.1-11 */

    message_ := {

      c1 := {

        rrcConnectionReestablishmentComplete := {

          rrc_TransactionIdentifier := p_RRC_TI,

          criticalExtensions := {

            rrcConnectionReestablishmentComplete_r8 := {

              nonCriticalExtension :=?
            }

          }

        }

      }

    }

  };


After:

	  template UL_DCCH_Message cr_508_RRCConnectionReestablishmentComplete(RRC_TransactionIdentifier p_RRC_TI) :=

  { /* Default values according to 36.508 cl. 4.6.1 Table 4.6.1-11 */

    message_ := {

      c1 := {

        rrcConnectionReestablishmentComplete := {

          rrc_TransactionIdentifier := p_RRC_TI,

          criticalExtensions := {

            rrcConnectionReestablishmentComplete_r8 := {

              nonCriticalExtension := * 

            }

          }

        }

      }

    }

  };


4.4 Change 3
	Testcase name
	fl_Encode_VarShortMAC

	Reason for change
	The calculation of number of times the for loop should be executed should not use v_Bitstring_VarShortMAC_Input as this value is getting updated in the for loop body.

	Summary of change
	v_Bitstring_VarShortMAC_Input  is stored in another variable j. 

	Source of change
	File : EUTRA_SecuritySteps.ttcn


Before:

	  function fl_Encode_VarShortMAC (VarShortMAC_Input_Type p_VarShortMAC_Input) return octetstring

  {

    /* Function to encode VarShortMAC from ASN.1 to octetstring */

    var bitstring v_PhysCellId := '000000000'B;

    var bitstring v_Bitstring_VarShortMAC_Input;

    var octetstring v_Octetstring_VarShortMAC_Input;

    var integer i;

    v_PhysCellId := int2bit(p_VarShortMAC_Input.physCellId,9);

    //Place IEs of VarShortMAC_Input into single bitstring

    v_Bitstring_VarShortMAC_Input := p_VarShortMAC_Input.cellIdentity & v_PhysCellId & p_VarShortMAC_Input.c_RNTI;

    // octet aligne the bit string

    // note this functionality is available in f_OctetAlignedBitString in L2_Common

    //v_Bitstring_VarShortMAC_Input := f_OctetAlignedBitString(v_Bitstring_VarShortMAC_Input);

    if(((lengthof(v_Bitstring_VarShortMAC_Input)) mod 8)>0)// if not already byte aligned

      {

        for (i := 0; i< (8-(lengthof(v_Bitstring_VarShortMAC_Input)) mod 8); i:= i+1)

          {

            v_Bitstring_VarShortMAC_Input := v_Bitstring_VarShortMAC_Input & '0'B;

          };

      };

    //Convert bitstring to octet aligned octetstring

    v_Octetstring_VarShortMAC_Input := bit2oct(v_Bitstring_VarShortMAC_Input);

    return (v_Octetstring_VarShortMAC_Input);

  }


After:

	function fl_Encode_VarShortMAC (VarShortMAC_Input_Type p_VarShortMAC_Input) return octetstring

  {

    /* Function to encode VarShortMAC from ASN.1 to octetstring */

    

    var bitstring v_PhysCellId := '000000000'B;

    var bitstring v_Bitstring_VarShortMAC_Input;

    var octetstring v_Octetstring_VarShortMAC_Input;

    var integer i;

    var integer j;
    

    v_PhysCellId := int2bit(p_VarShortMAC_Input.physCellId,9);

    

    //Place IEs of VarShortMAC_Input into single bitstring

    v_Bitstring_VarShortMAC_Input := p_VarShortMAC_Input.cellIdentity & v_PhysCellId & p_VarShortMAC_Input.c_RNTI;

    // octet aligne the bit string

    // note this functionality is available in f_OctetAlignedBitString in L2_Common

    //v_Bitstring_VarShortMAC_Input := f_OctetAlignedBitString(v_Bitstring_VarShortMAC_Input);

    j := ((lengthof(v_Bitstring_VarShortMAC_Input)) mod 8);  

    if(((lengthof(v_Bitstring_VarShortMAC_Input)) mod 8)>0)// if not already byte aligned

      {

        for (i := 0; i< (8-j); i:= i+1) 

          {

            v_Bitstring_VarShortMAC_Input := v_Bitstring_VarShortMAC_Input & '0'B;

          };

      };

    //Convert bitstring to octet aligned octetstring

    v_Octetstring_VarShortMAC_Input := bit2oct(v_Bitstring_VarShortMAC_Input);

    

    return (v_Octetstring_VarShortMAC_Input);

  }




5 Execution Log Files

5.1 Samsung Tanum UE

The Samsung Tanum UE passed these test cases on the Anite Conformance Toolset solution with AES integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files tc_8_5_1_1_Samsung-log.html:

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 LG Electronics L2000 UE
The LG G7 UE passed these test cases on the Anite Conformance Toolset solution with AES integrity algorithm. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files tc_8_5_1_LG-log.html:

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]
	R5s100325: This archive comprises text format execution log file and the TTCN file.
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