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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of Rel-13 eMTC RRC test case 8.2.4.27 which is part of the LTE-A PRO test suite in the ‘iwd-TTCN3-B2016-06_D17wk23’ ATS delivery.

The test case can be demonstrated to run with one Rel-13 LTE-A PRO UE (see section 5). Execution log is provided as evidence.
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3. Verification Test Summary

Test Case:
TC_8_2_4_27
Test Group:
LTE_A_PRO\8_2\RRC_Handover_eMTC.ttcn
ATS Version:
iwd-TTCN3-B2016-06_D17wk23
System Simulator used:
R&S CMW500




UE used:
Spreadtrum RDA 8910
Verification Status:
PASS


4. Corrections required for TC 8.2.4.27
Change 1 – Correction to function ‘f_TC_8_2_4_27_EUTRA’
	Function name
	f_TC_8_2_4_27_EUTRA ()

	Reason for change
	1.   Maximum reference power is not initilized before Cell 2 is configured. This leads to an error at step 5 when cell attenuation is performed.
2.   Measurement gap in MeasConfig IE needs to be configured when RRC Connection Reconfiguration is sent by SS at step 3.


	Summary of change
	1.   Initailized maximum reference power for Cell 2.
2.   Configured measurement gap acc. to the value proposed in Prose CR to TS 36.523-1 Table 8.2.4.27.3.3-4. (see associated Prose CR):

	TTCN module
	LTE_A_PRO\8_2\RRC_Handover_eMTC.ttcn

	MCC160 Comment
	Accepted conditional to the acceptance of the associated prose CR by RAN5


Before change
	...
function f_TC_8_2_4_27_EUTRA() runs on EUTRA_PTC
  {  //@sic R5-171426, R5-172884 sic@
    var template (value) CellPowerList_Type v_CellPowerList_AtT0 := { cs_CellPower ( 

    eutra_Cell2, -91 ) };
    var template (value) CellPowerList_Type v_CellPowerList_AtT1 := { cs_CellPower ( 

    eutra_Cell2, -79 ) };
    var Frequency_IE_Type v_Frequency_IE_Cell1;
    var ChannelBandwidthDependency_Type v_ChBandDependency_Cell1;
    var PhysCellId v_PhysicalCellIdentity_Cell2;
    var default v_DefaultRef;
    f_EUTRA_Init(c1);
    // 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 );
    // Set new C-RNTI to be used by UE in cell 2 at creation
    f_EUTRA_CellInfo_SetC_RNTI ( eutra_Cell2, tsc_C_RNTI_Def2 );
    // Create and configure all cells
    f_EUTRA_CellConfig_Def ( eutra_Cell1 );
    f_EUTRA_CellConfig_Def ( eutra_Cell2 );
    //Preamble
    //The UE is in state Registered, Idle mode (state 3-CE) according to [18].
    f_EUTRA_Preamble(eutra_Cell1, STATE2_IDLEUPDATE);
    f_EUTRA_RbEst_Def ( eutra_Cell1 );
    // Set initial cell power level according to T0
    f_EUTRA_SetCellPowerList ( v_CellPowerList_AtT0 );
    f_EUTRA_TestBody_Set(true);
    //@siclog "Step 1-2" siclog@
    // Void
    //@siclog "Step 3-4" siclog@
    f_EUTRA_RRCConnectionReconfiguration_MeasConfig(eutra_Cell1, 

    cs_508_RRCConnectionReconfiguration_ConditionMEAS (tsc_RRC_TI_Def,                                

    cs_Measurement_Config_A3 (v_Frequency_IE_Cell1.UL_DL_Earfcn.dl_CarrierFreq,                                                 

    v_ChBandDependency_Cell1.AllowedMeasBandwidth, omit,                                                                                                             

    f_ReturnMeasObjectToAddModList_v9e0(v_Frequency_IE_Cell1.UL_DL_Earfcn.

    dl_CarrierFreq_r9)))); // @sic R5-171995 sic@
    //@siclog "Step 5" siclog@
    //Set cell settings according to T1
    f_EUTRA_SetCellPowerList (v_CellPowerList_AtT1);
    //@siclog "Step 6" siclog@
    //Receive MasurementReport
    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell1, cr_MeasurementReport ( 1,?,?,
    cr_MeasResultNeighCells_measResultListEUTRA_1Entry ( v_PhysicalCellIdentity_Cell2,                                        

    omit,?,?) ) ) );

    // Activate the default to receive further measurement reports for cell 2 on cell 1
    v_DefaultRef := activate (a_EUTRA_AddDefault_PeriodicalMeasurmentReport(eutra_Cell1,
    cr_MeasurementReport (1, ?, ?,                                        
    cr_MeasResultNeighCells_measResultListEUTRA_1Entry (v_PhysicalCellIdentity_Cell2,
    omit, ?, ?))));
    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 6: Measurement Report received");
    //@siclog "Step 7-8" siclog
    //Reconfigure SS and send RRCConnectionReconfiguration for HO to cell
    //Receive RRCConnectionReconfigurationComplete
    f_EUTRA_508RRC_IntraLTE_HO_InterCell (eutra_Cell1, eutra_Cell2);
    //SS automatically checks that UE transmit an RRCConnectionReconfigurationComplete 
     using the security key derived from the currently active KeNB
    //* @verdict pass RRCConnectionReconfigurationComplete received on Cell 2
    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 8: Handover performed");
    //Deactivate the default to stop receiving measurement reports for cell 2 on cell 1
    deactivate(v_DefaultRef);
    //@siclog "Step 9" siclog@
    //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);
    //Switch/power off UE
    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);
  } 

…


After Change
	...
function f_TC_8_2_4_27_EUTRA() runs on EUTRA_PTC
  {  //@sic R5-171426, R5-172884 sic@
    var template (value) CellPowerList_Type v_CellPowerList_AtT0 := { cs_CellPower ( 

    eutra_Cell2, -91 ) };
    var template (value) CellPowerList_Type v_CellPowerList_AtT1 := { cs_CellPower ( 

    eutra_Cell2, -79 ) };
    var Frequency_IE_Type v_Frequency_IE_Cell1;
    var ChannelBandwidthDependency_Type v_ChBandDependency_Cell1;
    var PhysCellId v_PhysicalCellIdentity_Cell2;
    var default v_DefaultRef;
    f_EUTRA_Init(c1);
    //ADDED:
    f_EUTRA_CellInfo_InitMaxReferencePower(eutra_Cell2, -79); 
    // 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 );
    // Set new C-RNTI to be used by UE in cell 2 at creation
    f_EUTRA_CellInfo_SetC_RNTI ( eutra_Cell2, tsc_C_RNTI_Def2 );
    // Create and configure all cells
    f_EUTRA_CellConfig_Def ( eutra_Cell1 );
    f_EUTRA_CellConfig_Def ( eutra_Cell2 );
    //Preamble
    //The UE is in state Registered, Idle mode (state 3-CE) according to [18].
    f_EUTRA_Preamble(eutra_Cell1, STATE2_IDLEUPDATE);
    f_EUTRA_RbEst_Def ( eutra_Cell1 );
    // Set initial cell power level according to T0
    f_EUTRA_SetCellPowerList ( v_CellPowerList_AtT0 );
    f_EUTRA_TestBody_Set(true);
    //@siclog "Step 1-2" siclog@
    // Void
    //@siclog "Step 3-4" siclog@
    f_EUTRA_RRCConnectionReconfiguration_MeasConfig(eutra_Cell1, 

    cs_508_RRCConnectionReconfiguration_ConditionMEAS (tsc_RRC_TI_Def,                                

    cs_Measurement_Config_A3 (v_Frequency_IE_Cell1.UL_DL_Earfcn.dl_CarrierFreq,                                                 

    v_ChBandDependency_Cell1.AllowedMeasBandwidth, cs_508_MeasGapConfig_GP1,                                                                                                             

    f_ReturnMeasObjectToAddModList_v9e0(v_Frequency_IE_Cell1.UL_DL_Earfcn.

    dl_CarrierFreq_r9)))); // @sic R5-171995 sic@
    //@siclog "Step 5" siclog@
    //Set cell settings according to T1
    f_EUTRA_SetCellPowerList (v_CellPowerList_AtT1);
    //@siclog "Step 6" siclog@
    //Receive MasurementReport
    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_Cell1, cr_MeasurementReport ( 1,?,?,
    cr_MeasResultNeighCells_measResultListEUTRA_1Entry ( v_PhysicalCellIdentity_Cell2,                                        

    omit,?,?) ) ) );

    // Activate the default to receive further measurement reports for cell 2 on cell 1
    v_DefaultRef := activate (a_EUTRA_AddDefault_PeriodicalMeasurmentReport(eutra_Cell1,
    cr_MeasurementReport (1, ?, ?,                                        
    cr_MeasResultNeighCells_measResultListEUTRA_1Entry (v_PhysicalCellIdentity_Cell2,
    omit, ?, ?))));
    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 6: Measurement Report received");
    //@siclog "Step 7-8" siclog
    //Reconfigure SS and send RRCConnectionReconfiguration for HO to cell
    //Receive RRCConnectionReconfigurationComplete
    f_EUTRA_508RRC_IntraLTE_HO_InterCell (eutra_Cell1, eutra_Cell2);
    //SS automatically checks that UE transmit an RRCConnectionReconfigurationComplete 
     using the security key derived from the currently active KeNB
    //* @verdict pass RRCConnectionReconfigurationComplete received on Cell 2
    f_EUTRA_PreliminaryPass (__FILE__, __LINE__, "Step 8: Handover performed");
    //Deactivate the default to stop receiving measurement reports for cell 2 on cell 1
    deactivate(v_DefaultRef);
    //@siclog "Step 9" siclog@
    //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);
    //Switch/power off UE
    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);
  } 
…


Change 2  – Correction to function  ‘f_EUTRA_508RRC_IntraLTE_HO_InterCell’
	Function name
	f_EUTRA_508RRC_IntraLTE_HO_InterCell()

	Reason for change
	1.   CE mode specific default UL grant is not assigned in the definition of specific RACH procedure.

2.   The start PRB index corresponding to uplink system bandwidth according to TS 36.211 clause 5.2.4 is not considered in the C-RNTI based uplink assignments.


	Summary of change
	1.   Defined new variable v_UplinkGrantCE_Mode and initialized the variable with function call f_EUTRA_SS_InitialiseUplinkGranteCE. This variable is then used in cs_RachProcedureConfig_CRNTI_HO which ensures that the RACH procedure is performed with CE specific Uplink grant.
2.   The start PRB index corresponding to uplink system bandwidth is considered using f_EUTRA_FirstRB_UL.


	TTCN module
	\Common\EUTRA\EUTRA_RRCSteps.ttcn

	MCC160 Comment
	Accepted
MCC160 implementation see embedded + additional change below


Before change

…

function f_EUTRA_508RRC_IntraLTE_HO_InterCell(EUTRA_CellId_ p_SourceCellId,
         EUTRA_CellId_Type p_TargetCellId, template (value) RadioBearerList_Type 
         p_DrbConfigList := cs_DrbConfigList_DRB1,C_RNTI p_C_RNTI := tsc_C_RNTI_Def2,
         template (omit)  MeasConfig   p_MeasConfig    := omit,
         template (omit)  DciUlInfo_Type       p_DciUlInfo_TargetCell      := 
         cs_DciInfo_CcchDcchDtchUL_Def,template (value) UL_GrantConfig_Type  
         p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_Def, template (value) 
         UL_GrantConfig_Type  p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_Def,
         Dsr_TransMax_Type        p_Dsr_TransMax := n4,
         template (omit) CarrierFreqEUTRA_v9e0 p_CarrierFreqEutra_v9e0 := omit,
         boolean    p_AddAdditionalSpectrumEmission := false)  runs on EUTRA_PTC
  { 
    var template (value) RachProcedureConfig_Type v_RachProcedureConfig := 
    cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(p_TargetCellId),
    f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TargetCellId));
    var template (value) DL_DCCH_Message v_RRCConnectionReconfiguration := 
    f_EUTRA_RRCConnectionReconfiguration_IntraLTE_HO_InterCell(p_SourceCellId,                                                                         
    p_TargetCellId, p_C_RNTI, p_MeasConfig, p_Dsr_TransMax, p_CarrierFreqEutra_v9e0,                                                  
    p_AddAdditionalSpectrumEmission);
    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common(p_SourceCellId,
                                                p_TargetCellId,
                                                v_RRCConnectionReconfiguration,
                                                v_RachProcedureConfig,
                                                p_DrbConfigList,
                                                p_C_RNTI,
                                                p_DciUlInfo_TargetCell,
                                                p_UL_GrantConfig_SourceCell,
                                                p_UL_GrantConfig_TargetCell);
  }
…
After change

...

function f_EUTRA_508RRC_IntraLTE_HO_InterCell(EUTRA_CellId_ p_SourceCellId,
         EUTRA_CellId_Type p_TargetCellId, template (value) RadioBearerList_Type 
         p_DrbConfigList := cs_DrbConfigList_DRB1,C_RNTI p_C_RNTI := tsc_C_RNTI_Def2,
         template (omit)  MeasConfig   p_MeasConfig    := omit,
         template (omit)  DciUlInfo_Type       p_DciUlInfo_TargetCell      := 
         cs_DciInfo_CcchDcchDtchUL_Def,template (value) UL_GrantConfig_Type  
         p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_Def, template (value) 
         UL_GrantConfig_Type  p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_Def,
         Dsr_TransMax_Type        p_Dsr_TransMax := n4,
         template (omit) CarrierFreqEUTRA_v9e0 p_CarrierFreqEutra_v9e0 := omit,
         boolean    p_AddAdditionalSpectrumEmission := false)  runs on EUTRA_PTC
  { 
    var template (omit) UplinkGrantCE_Mode_Type   v_UplinkGrantCE_Mode := 
    f_EUTRA_SS_InitialiseUplinkGranteCE(p_TargetCellId);
    var template (value) RachProcedureConfig_Type v_RachProcedureConfig := 
    cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(p_TargetCellId),
    f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TargetCellId), v_UplinkGrantCE_Mode, 
    f_EUTRA_FirstRB_UL(p_TargetCellId));
    var template (value) DL_DCCH_Message v_RRCConnectionReconfiguration := 
    f_EUTRA_RRCConnectionReconfiguration_IntraLTE_HO_InterCell(p_SourceCellId,                                                                         
    p_TargetCellId, p_C_RNTI, p_MeasConfig, p_Dsr_TransMax, p_CarrierFreqEutra_v9e0,                                                  
    p_AddAdditionalSpectrumEmission);
    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common(p_SourceCellId,
                                                p_TargetCellId,
                                                v_RRCConnectionReconfiguration,
                                                v_RachProcedureConfig,
                                                p_DrbConfigList,
                                                p_C_RNTI,
                                                p_DciUlInfo_TargetCell,
                                                p_UL_GrantConfig_SourceCell,
                                                p_UL_GrantConfig_TargetCell,

                                                -,

                                                v_UplinkGrantCE_Mode); // @sic R5s170589 sic@
  }
...
Additional change from MCC160
...

  function f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common(EUTRA_CellId_Type                         p_SourceCellId,

                                                       EUTRA_CellId_Type                         p_TargetCellId,

                                                       template (value) DL_DCCH_Message          p_RRC_ConnRecongMsg,

                                                       template (value) RachProcedureConfig_Type p_RachProcedureConfig,

                                                       template (value) RadioBearerList_Type     p_DrbConfigList := cs_DrbConfigList_DRB1,

                                                       C_RNTI                                    p_C_RNTI        := tsc_C_RNTI_Def2,

                                                       template (omit)  DciUlInfo_Type           p_DciUlInfo_TargetCell      := cs_DciInfo_CcchDcchDtchUL_Def,

                                                       template (value) UL_GrantConfig_Type      p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_Def,

                                                       template (value) UL_GrantConfig_Type      p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_Def,

                                                       template (present) UL_DCCH_Message        p_RRCConnReconfigComplete := cr_508_RRCConnectionReconfigurationComplete,

                                                       template (omit) UplinkGrantCE_Mode_Type   p_UplinkGrantCE_Mode := omit) // @sic R5s170589 sic@
    runs on EUTRA_PTC

  { /* @sic R5s120709 function introduced to cope with "Full Handover" as needed for TC_13_4_1_5 sic@ */

    /* @sic R5s140147: additional parameter p_RRCConnReconfigComplete sic@ */

    // @sic R5s151040 sic@

    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps1_12(p_SourceCellId,

                                                          p_TargetCellId,

                                                          p_RRC_ConnRecongMsg,

                                                          p_RachProcedureConfig,

                                                          p_DrbConfigList,

                                                          p_C_RNTI,

                                                          p_DciUlInfo_TargetCell,

                                                          p_UL_GrantConfig_SourceCell,

                                                          p_UL_GrantConfig_TargetCell,

                                                          p_RRCConnReconfigComplete,

                                                          p_UplinkGrantCE_Mode);  // @sic R5s170589 sic@
    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps13_14(p_SourceCellId);

  }
...
Change 3  – Correction to function  ‘f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps1_12’
	Function name
	f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps1_12()

	Reason for change
	CE mode specific default UL grant is not assigned in the definition of specific RACH procedure.

	Summary of change
	Defined new variable v_UplinkGrantCE_Mode and initialized the variable with function call f_EUTRA_SS_InitialiseUplinkGranteCE. This variable is then used in f_EUTRA_SS_ConfigRachProcedure_Def.

	TTCN module
	Common\EUTRA\EUTRA_RRCSteps.ttcn

	MCC160 Comment
	Accepted.
MCC160 implementation see embedded


Before change
…

function f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps1_12(EUTRA_CellId_Type                         
         p_SourceCellId, EUTRA_CellId_Type p_TargetCellId, template (value) 
         DL_DCCH_Message  p_RRC_ConnRecongMsg,template (value) RachProcedureConfig_Type 
         p_RachProcedureConfig,template (value) RadioBearerList_Type  p_DrbConfigList := 
         cs_DrbConfigList_DRB1, C_RNTI  p_C_RNTI  := tsc_C_RNTI_Def2, template (omit)  
         DciUlInfo_Type      p_DciUlInfo_TargetCell:= cs_DciInfo_CcchDcchDtchUL_Def,
         template (value) UL_GrantConfig_Type      p_UL_GrantConfig_SourceCell := 
         cs_UL_GrantConfig_Def, template (value) UL_GrantConfig_Type      
         p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_Def, template (present) 
         UL_DCCH_Message        p_RRCConnReconfigComplete := 
         cr_508_RRCConnectionReconfigurationComplete)
    runs on EUTRA_PTC
  { 
    /* @sic R5s120709 function introduced to cope with "Full Handover" as needed for 
    TC_13_4_1_5 sic@ */
    /* @sic R5s140147: additional parameter p_RRCConnReconfigComplete sic@ */
    // @sic R5s151040 sic@
    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;
    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();
    var NextHopChainingCount v_NextHopChainingCount := 0; 
    //According to 36.508 cl. 4.6.1 RRCConnectionReestablishment
    var template (omit) MeasConfig v_MeasConfig := 
    p_RRC_ConnRecongMsg.message_.c1.rrcConnectionReconfiguration.criticalExtensions.c1.  

    rrcConnectionReconfiguration_r8.measConfig;
    var boolean v_MeasGapConfigIsPresent := isvalue(v_MeasConfig) and 
    ispresent(v_MeasConfig.measGapConfig);
    var DrxCtrl_Type v_DrxCtrl;
    var boolean v_CnfFlag := tsc_NoCnfReq;  
    /* @sic R5s150922 - Additional changes: v_CnfFlag instead of v_CnfFlag sic@ */
    …….
   // Step 12: configure RACH procedure for target cell back to default    
   @sic R5s100520 change 11 sic@
    f_EUTRA_SS_ConfigRachProcedure_Def(p_TargetCellId, -, -, -, -, -, v_CnfFlag);    
   /*@sic acc. to R5s100029 change 3 sic@ */
    // Step 12a: Configure measurement gap configuration (if necessary)
    if (v_MeasGapConfigIsPresent) {   // @sic R5s160346, R5-162024, R5s160818 sic@
      f_EUTRA_SS_MeasGapCtrlConfig(p_TargetCellId, 
    cs_MeasGapCtrl_Config(valueof(v_MeasConfig.measGapConfig)), -, v_CnfFlag);  
   // valueof to avoid compiler warnings: ok as v_MeasConfig.measGapConfig is checked 
   to be present
    }
  }
...
After change

...

function f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps1_12(EUTRA_CellId_Type                         
         p_SourceCellId, EUTRA_CellId_Type p_TargetCellId, template (value) 
         DL_DCCH_Message  p_RRC_ConnRecongMsg,template (value) RachProcedureConfig_Type 
         p_RachProcedureConfig,template (value) RadioBearerList_Type  p_DrbConfigList := 
         cs_DrbConfigList_DRB1, C_RNTI  p_C_RNTI  := tsc_C_RNTI_Def2, template (omit)  
         DciUlInfo_Type      p_DciUlInfo_TargetCell:= cs_DciInfo_CcchDcchDtchUL_Def,
         template (value) UL_GrantConfig_Type      p_UL_GrantConfig_SourceCell := 
         cs_UL_GrantConfig_Def, template (value) UL_GrantConfig_Type      
         p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_Def, template (present) 
         UL_DCCH_Message        p_RRCConnReconfigComplete := 
         cr_508_RRCConnectionReconfigurationComplete,

         template (omit) UplinkGrantCE_Mode_Type   p_UplinkGrantCE_Mode := omit) // @sic R5s170589 sic@
    runs on EUTRA_PTC
  { 
    /* @sic R5s120709 function introduced to cope with "Full Handover" as needed for 
    TC_13_4_1_5 sic@ */
    /* @sic R5s140147: additional parameter p_RRCConnReconfigComplete sic@ */
    // @sic R5s151040 sic@
    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;
    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();
    var NextHopChainingCount v_NextHopChainingCount := 0; 
    //According to 36.508 cl. 4.6.1 RRCConnectionReestablishment
    var template (omit) MeasConfig v_MeasConfig := 
    p_RRC_ConnRecongMsg.message_.c1.rrcConnectionReconfiguration.criticalExtensions.c1.  

    rrcConnectionReconfiguration_r8.measConfig;
    var boolean v_MeasGapConfigIsPresent := isvalue(v_MeasConfig) and 
    ispresent(v_MeasConfig.measGapConfig);
    var DrxCtrl_Type v_DrxCtrl;
    var boolean v_CnfFlag := tsc_NoCnfReq;  
    /* @sic R5s150922 - Additional changes: v_CnfFlag instead of v_CnfFlag sic@ */
    var template (omit) UplinkGrantCE_Mode_Type   v_UplinkGrantCE_Mode := 

    f_EUTRA_SS_InitialiseUplinkGranteCE(p_TargetCellId);
    …….
   // Step 12: configure RACH procedure for target cell back to default    
   @sic R5s100520 change 11 sic@
    f_EUTRA_SS_ConfigRachProcedure_Def(p_TargetCellId, -, -, -, -, -, v_CnfFlag, 
    v_UplinkGrantCE_Mode);     /* @sic acc. to R5s100029 change 3 sic@ */
    p_UplinkGrantCE_Mode);
    // Step 12a: Configure measurement gap configuration (if necessary)
    if (v_MeasGapConfigIsPresent) {   // @sic R5s160346, R5-162024, R5s160818 sic@
      f_EUTRA_SS_MeasGapCtrlConfig(p_TargetCellId, 
    cs_MeasGapCtrl_Config(valueof(v_MeasConfig.measGapConfig)), -, v_CnfFlag);  
   // valueof to avoid compiler warnings: ok as v_MeasConfig.measGapConfig is checked 
   to be present
    }
  }
...
Change 4  – Correction to function  ‘f_EUTRA_SS_ConfigRachProcedure_HO’
	Function name
	f_EUTRA_SS_ConfigRachProcedure_HO()

	Reason for change
	1.   CE mode specific default UL grant is not assigned in the definition of specific RACH procedure.

2.   The start PRB index corresponding to uplink system bandwidth according to TS 36.211 clause 5.2.4 is not considered in the C-RNTI based uplink assignments.


	Summary of change
	1.   Defined new variable v_UplinkGrantCE_Mode and initialized the variable with function call f_EUTRA_SS_InitialiseUplinkGranteCE. This variable is then used in cs_RachProcedureConfig_CRNTI_HO, which ensures that the RACH procedure is performed with CE specific Uplink grant
2.   The start PRB index corresponding to uplink system bandwidth is considered using f_EUTRA_FirstRB_UL.


	TTCN module
	Common\EUTRA\EUTRA_RRCSteps.ttcn

	MCC160 Comment
	Accepted


Before change

...

function f_EUTRA_SS_ConfigRachProcedure_HO(EUTRA_CellId_Type p_TargetCellId,
         template (value) TimingInfo_Type p_TimingInfo, C_RNTI p_C_RNTI,
         template (omit) boolean p_CnfFlag := omit) runs on EUTRA_PTC
  { 
    /* @sic R5-106063: grants acc. to 36.523-3 cl. 7.16.3 sic@ */
    /* @sic R5s110019/R5s110030/R5s110634 additional changes: parameter to 
    request/suppress CNF sic@ */
    /* @sic R5s120709 additional change: new template cs_RachProcedureConfig_CRNTI_HO  
    sic@ */
    f_EUTRA_SS_ConfigRachProcedure(p_TargetCellId, p_C_RNTI, 
    cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(p_TargetCellId),                            
    f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TargetCellId)), p_TimingInfo, p_CnfFlag);
  }
...
After change

...

function f_EUTRA_SS_ConfigRachProcedure_HO(EUTRA_CellId_Type p_TargetCellId,
         template (value) TimingInfo_Type p_TimingInfo, C_RNTI p_C_RNTI,
         template (omit) boolean p_CnfFlag := omit) runs on EUTRA_PTC
  { 
    /* @sic R5-106063: grants acc. to 36.523-3 cl. 7.16.3 sic@ */
    /* @sic R5s110019/R5s110030/R5s110634 additional changes: parameter to 
    request/suppress CNF sic@ */
    /* @sic R5s120709 additional change: new template cs_RachProcedureConfig_CRNTI_HO  
    sic@ */
    var template (omit) UplinkGrantCE_Mode_Type   v_UplinkGrantCE_Mode;
    v_UplinkGrantCE_Mode := f_EUTRA_SS_InitialiseUplinkGranteCE(p_TargetCellId);
    f_EUTRA_SS_ConfigRachProcedure(p_TargetCellId, p_C_RNTI, 
    cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(p_TargetCellId),                            
    f_EUTRA_CellInfo_GetDL_ChBandwidth(p_TargetCellId),v_UplinkGrantCE_Mode, 
    f_EUTRA_FirstRB_UL(p_TargetCellId)), p_TimingInfo, p_CnfFlag);
  }
...
Change 5  – Correction to function  ‘cs_RachProcedureConfig_CRNTI_HO’
	Function name
	cs_RachProcedureConfig_CRNTI_HO()

	Reason for change
	1.   Template was not enhanced for receiving CEmode specifc uplink grant as an argument.
2.   Template was not enhanced for receiving the start PRB index value as an arguement for correct start PRB assignment depends on uplink system bandwidth used by the Cell.

	Summary of change
	1.   Enhanced template for receiving CEmode specifc uplink grant as an argument.
2.   Enhanced template for receiving the start PRB index value as an argument.

	TTCN module
	Common\EUTRA_Templates\EUTRA_CellCfg_Templates.ttcn

	MCC160 Comment
	Accepted


Before change

...

template (value) RachProcedureConfig_Type cs_RachProcedureConfig_CRNTI_HO(RACH_TimingAdvance_Type p_RAR_TA,                                                     Dl_Bandwidth_Type p_Dl_Bandwidth):=
  /* IMCS := 3, Nprb := 2 => grant of 104 bits (see 36.213 Table 7.1.7.2.1-1 */
  /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_IRAT) */
    cs_RachProcedureConfig_CRNTI(p_RAR_TA, p_Dl_Bandwidth, -, -, 3, 2, 
    p_UplinkGrantCE_Mode, p_FirstRbIndex);    
...
After change

...

template (value) RachProcedureConfig_Type cs_RachProcedureConfig_CRNTI_HO(RACH_TimingAdvance_Type p_RAR_TA,                                                     Dl_Bandwidth_Type p_Dl_Bandwidth,template (omit) UplinkGrantCE_Mode_Type   p_UplinkGrantCE_Mode := omit, integer p_FirstRbIndex := 0):=
  /* IMCS := 3, Nprb := 2 => grant of 104 bits (see 36.213 Table 7.1.7.2.1-1 */
  /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_IRAT) */
    cs_RachProcedureConfig_CRNTI(p_RAR_TA, p_Dl_Bandwidth, -, -, 3, 2, 
    p_UplinkGrantCE_Mode, p_FirstRbIndex);    
...
Change 6  – Correction to function  ‘cs_RachProcedureConfig_CRNTI’
	Function name
	cs_RachProcedureConfig_CRNTI()

	Reason for change
	Template was not enhanced for receiving the start PRB index as an argument for correct start PRB assignment depending on uplink system bandwidth used by the Cell.

	Summary of change
	Enhanced template for receiving the start PRB index as an argument and variable p_FirstRbIndex is used intemplate cs_ContReslCtrl_CRNTI.

	TTCN module
	Common\EUTRA_Templates\EUTRA_CellCfg_Templates.ttcn

	MCC160 Comment
	Accepted


Before change

...
template (value) RachProcedureConfig_Type cs_RachProcedureConfig_CRNTI(RACH_TimingAdvance_Type p_RAR_TA,
                                                                         Dl_Bandwidth_Type p_Dl_Bandwidth,  // @sic R5-103846 sic@
integer p_RA_GrantRIV := 0,        // => RB start=0, Nprb=1
integer p_RA_GrantIMCS := 4,       // Imcs=4 => Grant = 56 bits
ImcsValue_Type p_InitalGrantIMCS := 0,   // minimum grant per default
integer p_InitalGrantNprb:= 1, //@sic R5s170436 sic@
template (omit) UplinkGrantCE_Mode_Type   p_UplinkGrantCE_Mode := omit),

// minimum grant per default
  { /* @sic R5s100430 Additional Changes: merge of cs_RachProcedureConfig_CRNTI_Def and cs_RachProcedureConfig_CRNTI_InitialGrant sic@ */
    /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT) */
    RACH_ConfigCommon := omit, // not change from initial value
    RACH_ConfigDedicated := omit,
    RachProcedureList := {
      {
        RAResponse := cs_RandomAccessResponseConfig_Def(p_RAR_TA, p_Dl_Bandwidth, p_RA_GrantRIV, p_RA_GrantIMCS, p_UplinkGrantCE_Mode), //@sic R5s170436 sic@
ContentionResolutionCtrl := cs_ContReslCtrl_CRNTI(p_InitalGrantIMCS, 
                                    p_InitalGrantNprb)
      }
    }
  }; 
…
After  change

...

template (value) RachProcedureConfig_Type cs_RachProcedureConfig_CRNTI(RACH_TimingAdvance_Type p_RAR_TA,
                                                                         Dl_Bandwidth_Type p_Dl_Bandwidth,  // @sic R5-103846 sic@
integer p_RA_GrantRIV := 0,        // => RB start=0, Nprb=1
integer p_RA_GrantIMCS := 4,       // Imcs=4 => Grant = 56 bits
ImcsValue_Type p_InitalGrantIMCS := 0,   // minimum grant per default
integer p_InitalGrantNprb:= 1, //@sic R5s170436 sic@
template (omit) UplinkGrantCE_Mode_Type   p_UplinkGrantCE_Mode := omit,

integer p_FirstRbIndex := 0) :=        // minimum grant per default
  { /* @sic R5s100430 Additional Changes: merge of cs_RachProcedureConfig_CRNTI_Def and cs_RachProcedureConfig_CRNTI_InitialGrant sic@ */
    /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT) */
    RACH_ConfigCommon := omit, // not change from initial value
    RACH_ConfigDedicated := omit,
    RachProcedureList := {
      {
        RAResponse := cs_RandomAccessResponseConfig_Def(p_RAR_TA, p_Dl_Bandwidth, p_RA_GrantRIV, p_RA_GrantIMCS, p_UplinkGrantCE_Mode), //@sic R5s170436 sic@
ContentionResolutionCtrl := cs_ContReslCtrl_CRNTI(p_InitalGrantIMCS, 
                                    p_InitalGrantNprb,p_FirstRbIndex)
      }
    }
  }; 
...
Change 7  – Correction to function  ‘cs_ContReslCtrl_CRNTI’
	Function name
	cs_ContReslCtrl_CRNTI()

	Reason for change
	Template was not enhanced for receiving the start PRB index as an arguement for correct start PRB assignment depending on uplink system bandwidth used by the Cell.

	Summary of change
	Enhanced template for receiving the start PRB index as an argument and variable p_FirstRbIndex is used in template cs_ContReslCtrl_CRNTI.

	TTCN module
	Common\EUTRA_Templates\EUTRA_CellCfg_Templates.ttcn

	MCC160 Comment
	Accepted


Before change

...
template (value) ContentionResolutionCtrl_Type cs_ContReslCtrl_CRNTI(ImcsValue_Type p_IMCS := 0, integer p_Nprb:= 1):=
  { /* results in  Contention resolution for T-CRNTI */
    /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT) */
    CRNTI_Based := {
     AutomaticGrant := cs_DciInfo_CcchDcchDtchUL_Explicit(p_IMCS, p_Nprb) 
     //AutomaticGrant := cs_DciInfo_CcchDcchDtchUL_Explicit(p_IMCS, p_Nprb) 
      /* with default parameters (p_IMCS := 0, p_Nprb:= 1) it results in UL GRANT of 16 
     bits, with redundency version list for one transmission. This should result in a 
     grant suitable for MAC to send Padding BSR; @sic R5w100214 slide 3/4 => 
     cs_DciUlInfo_ContentionResolution 

      replaced by cs_DciInfo_CcchDcchDtchUL_Explicit sic@ */
    }
  };
...
After change

...

template (value) ContentionResolutionCtrl_Type cs_ContReslCtrl_CRNTI(ImcsValue_Type p_IMCS := 0, integer p_Nprb:= 1,integer p_FirstRbIndex := 0):=
  { /* results in  Contention resolution for T-CRNTI */
    /* @status    APPROVED (LTE, LTE_A_IRAT, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT) */
    CRNTI_Based := {
     AutomaticGrant := cs_DciInfo_CcchDcchDtchUL_Explicit(p_IMCS, 
                       p_Nprb,-,p_FirstRbIndex) 
     //AutomaticGrant := cs_DciInfo_CcchDcchDtchUL_Explicit(p_IMCS, p_Nprb) 
     /* with default parameters (p_IMCS := 0, p_Nprb:= 1) it results in 
     UL GRANT of 16 bits, with redundency version list for one transmission. This should 
     result in a grant suitable 

      for MAC to send Padding BSR; @sic R5w100214 slide 3/4 => 
      cs_DciUlInfo_ContentionResolution 

      replaced by cs_DciInfo_CcchDcchDtchUL_Explicit sic@ */
    }
  };
... 
5. Execution Log Files

5.1 Spreadtrum RDA 8910
The Spreadtrum RDA 8910 UE passed this LTE-A-PRO (Rel-13) eMTC test case on R&S CMW500 Multi-RAT Protocol Tester in LTE FDD band 1. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_8_2_4_27_LTE_FDD_Spreadtrum.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


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