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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of Rel-13 eMTC test case 7.1.4a.1 which is part of the LTE-A PRO test suite in the ‘iwd-TTCN3-B2017-06_D17wk51’ ATS delivery. Note that relevant TTCN + Prose CRs for this TC, which are available in ATS_18wk12, are covered.
The test case can be demonstrated to run with a Rel-13 LTE-A PRO UEs (see section 5). Execution log is provided as evidence.
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3. Verification Test Summary

Test Case:
7.1.4a.1
Test Group:
LTE_A_PRO\7_1\MAC_eMTC.ttcn
ATS Version:
iwd-TTCN3-B2017-06_D17wk51
System Simulator used:
R&S CMW500




UE used:
Qualcomm MDM9207, Spreadtrum RDA8910
Verification Status:
PASS


4. Corrections required for eMTC TC 7.1.4a.1
Note that relevant TTCN + Prose CRs for this TC, which are available in ATS_18wk12, are already covered. Only additional changes with impact on TDD mode are mentioned below.
Change 1  – Correction to function ‘f_TC_7_1_4a_1_EUTRA’

	Function name
	f_TC_7_1_4a_1_EUTRA ()

	Reason for change
	1.   The conditional check is not added for TDD and the subframe assignment needs to be properly assigned as 0.

2.   The System Information Block Type 1-BR bitmap pattern needs to be assigned as per R5-180378 for FDD and TDD.

3.   The RRC Connection release is always sent at subframe 4 when the UE supports Half duplex for FDD [f_EUTRA_GetNextSendOccasion]. For TDD  this subframe is not valid as per the specified bitmap pattern according to R5-180378.

4.   The functions related to deactivation of MAC TM mode and actiavtion of default uplink grants are now called in common testbody after Test purpose 3. These functions needs to be called only for FDD mode which is specific to only Test purpose 3 applicable for FDD mode.



	Summary of change
	1.   The conditional check is added for TDD and the subframe assignment is properly assigned as 0 accordingly for Downlink transmission.
2.   The System Information Block Type 1-BR bitmap pattern is assigned as per R5-180378 for FDD and TDD.

3.   Added a function to explicitly assign the timing for sending the RRC Connection release message always at at subframe 0 which is applicable for both FDD and TDD and also valid subframe as per the specified bitmap pattern according to R5-180378.
4.   The functions related to deactivation of MAC TM mode and actiavtion of default uplink grants are now called in inside conditional check for FDD mode.



	TTCN module
	LTE_A_PRO\7_1\MAC_eMTC.ttcn

	MCC160 Comment
	


Before  change

function f_TC_7_1_4a_1_EUTRA() runs on EUTRA_PTC
  {
    /* L2/MAC
     * 7.1.4a.1 : Correct downlink reception and uplink transmission when specific valid 

     subframes is signaled for BL UE
     */
    var integer  v_RBStart :=0;
    var integer  v_UL_RBStart :=1;
    var integer  v_Imcs :=10;  

   //For CE mode A with Nprb =1, this results in 144 bits grant
    var integer v_Nprb := 1;
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    var Dl_Bandwidth_Type v_Dl_Bandwidth;
    var Combination_Type  v_Combination;
    var  PdcchDciFormat_Type v_PdcchDciFormat := dci_6_1A;
    var  PdcchResourceAllocation_Type v_PdcchResourceAllocation := ra_2_Localised;
    var integer v_Subframe := 0; //suitable for FDD/tdd
    var template (value) Fdd_DownlinkOrTddSubframeBitmapBR_Type 

    v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_10FDD;
    var SubFrameTiming_Type v_Timing;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init (c1);
    v_Dl_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell1);
    v_Combination  := f_EUTRA_CellInfo_GetCombination(eutra_Cell1);
    v_EUTRA_FDD_TDD_Mode :=f_EUTRA_CellInfo_GetFDD_TDD (eutra_Cell1);
    //@sic R5-172502 sic@
    if (pc_FDD_TypeB_HalfDuplex) {
      v_Subframe := 8;
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= 

     cs_Fdd_DownlinkOrTddSubframeBitmapBR_10HalfDupFDD;
    }
    if (f_GetTestcaseAttrib_CEModeB(testcasename())) {
      v_PdcchDciFormat := dci_6_1B;
      v_PdcchResourceAllocation := ra_Unspecified;
      v_Nprb := 4;
      v_Imcs := 1;
    }
    select (v_Dl_Bandwidth) {
      case (n25) {   // 5 Mhz
        v_RBStart:= 19; 
        v_UL_RBStart := 0;
      }
      case (n50) {  //10 Mhz
        v_RBStart := 37;
        v_UL_RBStart := 1;
      }
      case (n100) { //20 MhZ
        v_RBStart := 86;
        v_UL_RBStart := 2;
      }
    }
    // creates cell and performs registration and moves to State 2A-CE
    f_EUTRA_CellConfig_Def (eutra_Cell1);
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    // Disable AS ciphering on UE side.
    f_EUTRA_AS_CipheringAlgorithm_Set(eea0); // set null AS ciphering algorithm
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true, layer2);
    f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, 

    cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def);
    //@siclog "Step 1-3" siclog@
    f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR

    (eutra_Cell1,v_Fdd_DownlinkOrTddSubframeBitmapBR);

    //@siclog "Step 21" siclog@
    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1);
    //@siclog "Step 22" siclog@
    f_Delay (5.0);
    //@siclog "Step 23-25" siclog@
    //@sic R5-172502 sic@
    if (pc_FDD_TypeB_HalfDuplex) {
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= 

     cs_Fdd_DownlinkOrTddSubframeBitmapBR_40HalfDupFDD;
    }
    else {
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_40FDD;
    }
    f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR

    (eutra_Cell1,v_Fdd_DownlinkOrTddSubframeBitmapBR);
    f_EUTRA_SetSB1_ValueTag(eutra_Cell1, true);
    f_EUTRA_ModifySysinfo_ValueTagBR(eutra_Cell1, true, -, true);
    //Wait for 15s for the UE to receive system information.
    f_Delay(15.0);
    //@siclog "Step 26" siclog@
    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
    //@siclog "Steps 27-42 " siclog@
    fl_StepsforTP1_2(v_PdcchDciFormat,v_PdcchResourceAllocation,v_Imcs,v_Nprb,

    v_RBStart,v_Subframe);
    // configure SS in normal grant transmission
    f_EUTRA_SS_CommonCellConfig(eutra_Cell1,
    cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1, cs_TimingInfo_Now, 

    cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_Dl_Bandwidth))));

    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      //@siclog "Step 43" siclog@
      f_EUTRA_RRC_ConnectionRelease(eutra_Cell1);
      //@siclog "Step 44" siclog@
      f_Delay (5.0);
      //@siclog "Step 45-47" siclog@
      f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR(eutra_Cell1,omit);
      f_EUTRA_CellInfo_SetSysInfo_FDD_UplinkSubframeBitmapBR

      (eutra_Cell1,cs_FDD_UplinkSubframeBitmapBR);
      f_EUTRA_SetSB1_ValueTag(eutra_Cell1, true);
      f_EUTRA_ModifySysinfo_ValueTagBR(eutra_Cell1, true, -, true);
      //Wait for 15s for the UE to receive system information.
      f_Delay(15.0);
      //@siclog "Step 48" siclog@
      f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
      f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, 

      cs_MAC_TestMode_NoHeaderManipulationDL_UL);
      if_EUTRA_StopULGrantTransmission_No_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);

        if (f_GetTestcaseAttrib_CEModeB(testcasename()))
        {
            v_Imcs := 3;
        }
         //@siclog "Steps 49-60 " siclog@
         fl_StepsforTP3(v_Imcs,1,v_UL_RBStart,9); // Results in PUSCH in subframe 0
     }
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Postamble
    //////////////////////////////////////////////////////////////////////////////////
    //MOVED

    f_DelayForDLPDU_Tx() ; //Delay of 100 ms for RLC status PDU transmission

    f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, 

    cs_MAC_TestMode_NormalMode);

    f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);
    // Release RRC Connection and Switch off

    f_EUTRA_Postamble(eutra_Cell1, E3_TESTMODE);
  }
After  change

function f_TC_7_1_4a_1_EUTRA() runs on EUTRA_PTC
  {
    /* L2/MAC
     * 7.1.4a.1 : Correct downlink reception and uplink transmission when specific valid 

     subframes is signaled for BL UE
     */
    var integer  v_RBStart :=0;
    var integer  v_UL_RBStart :=1;
    var integer  v_Imcs :=10;  

   //For CE mode A with Nprb =1, this results in 144 bits grant
    var integer v_Nprb := 1;
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    var Dl_Bandwidth_Type v_Dl_Bandwidth;
    var Combination_Type  v_Combination;
    var  PdcchDciFormat_Type v_PdcchDciFormat := dci_6_1A;
    var  PdcchResourceAllocation_Type v_PdcchResourceAllocation := ra_2_Localised;
    var integer v_Subframe := 0; //suitable for FDD/tdd
    var template (value) Fdd_DownlinkOrTddSubframeBitmapBR_Type 

    v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_10FDD;
    var SubFrameTiming_Type v_Timing;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init (c1);
    v_Dl_Bandwidth := f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell1);
    v_Combination  := f_EUTRA_CellInfo_GetCombination(eutra_Cell1);
    v_EUTRA_FDD_TDD_Mode :=f_EUTRA_CellInfo_GetFDD_TDD (eutra_Cell1);
    //@sic R5-172502 sic@
    if (pc_FDD_TypeB_HalfDuplex) {
      v_Subframe := 8;
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= 

     cs_Fdd_DownlinkOrTddSubframeBitmapBR_10HalfDupFDD;
    }
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_Subframe := 0;
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_10TDD;
    }
    if (f_GetTestcaseAttrib_CEModeB(testcasename())) {
      v_PdcchDciFormat := dci_6_1B;
      v_PdcchResourceAllocation := ra_Unspecified;
      v_Nprb := 4;
      v_Imcs := 1;
    }
    select (v_Dl_Bandwidth) {
      case (n25) {   // 5 Mhz
        v_RBStart:= 19; 
        v_UL_RBStart := 0;
      }
      case (n50) {  //10 Mhz
        v_RBStart := 37;
        v_UL_RBStart := 1;
      }
      case (n100) { //20 MhZ
        v_RBStart := 86;
        v_UL_RBStart := 2;
      }
    }
    // creates cell and performs registration and moves to State 2A-CE
    f_EUTRA_CellConfig_Def (eutra_Cell1);
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    // Disable AS ciphering on UE side.
    f_EUTRA_AS_CipheringAlgorithm_Set(eea0); // set null AS ciphering algorithm
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true, layer2);
    f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, 

    cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def);
    //@siclog "Step 1-3" siclog@
    f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR

    (eutra_Cell1,v_Fdd_DownlinkOrTddSubframeBitmapBR);

    //@siclog "Step 21" siclog@
    v_Timing := f_EUTRA_GetCurrentTiming(eutra_Cell1);
    v_Timing.SFN.Number:= (v_Timing.SFN.Number + 60) mod 1024;
    v_Timing.Subframe.Number := 0;
    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1,-,-,cs_TimingInfo(v_Timing));
    //@siclog "Step 22" siclog@
    f_Delay (5.0);
    //@siclog "Step 23-25" siclog@
    //@sic R5-172502 sic@
    if (pc_FDD_TypeB_HalfDuplex) {
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= 

     cs_Fdd_DownlinkOrTddSubframeBitmapBR_40HalfDupFDD;
    }
    else {
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_40FDD;
    }
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_Subframe := 0;
      v_Fdd_DownlinkOrTddSubframeBitmapBR:= cs_Fdd_DownlinkOrTddSubframeBitmapBR_40TDD;
    }
    f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR

    (eutra_Cell1,v_Fdd_DownlinkOrTddSubframeBitmapBR);
    f_EUTRA_SetSB1_ValueTag(eutra_Cell1, true);
    f_EUTRA_ModifySysinfo_ValueTagBR(eutra_Cell1, true, -, true);
    //Wait for 15s for the UE to receive system information.
    f_Delay(15.0);
    //@siclog "Step 26" siclog@
    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
    //@siclog "Steps 27-42 " siclog@
    fl_StepsforTP1_2(v_PdcchDciFormat,v_PdcchResourceAllocation,v_Imcs,v_Nprb,

    v_RBStart,v_Subframe);
    // configure SS in normal grant transmission
    f_EUTRA_SS_CommonCellConfig(eutra_Cell1,
    cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1, cs_TimingInfo_Now, 

    cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_Dl_Bandwidth))));

    if (v_EUTRA_FDD_TDD_Mode == FDD) {
      //@siclog "Step 43" siclog@
      v_Timing := f_EUTRA_GetCurrentTiming(eutra_Cell1);
      v_Timing.SFN.Number:= (v_Timing.SFN.Number + 60) mod 1024;
      v_Timing.Subframe.Number := 0;
      f_EUTRA_RRC_ConnectionRelease(eutra_Cell1,-,-,cs_TimingInfo(v_Timing));
      //@siclog "Step 44" siclog@
      f_Delay (5.0);
      //@siclog "Step 45-47" siclog@
      f_EUTRA_CellInfo_SetSysInfo_Fdd_DownlinkOrTddSubframeBitmapBR(eutra_Cell1,omit);
      f_EUTRA_CellInfo_SetSysInfo_FDD_UplinkSubframeBitmapBR

      (eutra_Cell1,cs_FDD_UplinkSubframeBitmapBR);
      f_EUTRA_SetSB1_ValueTag(eutra_Cell1, true);
      f_EUTRA_ModifySysinfo_ValueTagBR(eutra_Cell1, true, -, true);
      //Wait for 15s for the UE to receive system information.
      f_Delay(15.0);
      //@siclog "Step 48" siclog@
      f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
      f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, 

      cs_MAC_TestMode_NoHeaderManipulationDL_UL);
      if_EUTRA_StopULGrantTransmission_No_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);

        if (f_GetTestcaseAttrib_CEModeB(testcasename()))
        {
            v_Imcs := 3;
        }
         //@siclog "Steps 49-60 " siclog@
         fl_StepsforTP3(v_Imcs,1,v_UL_RBStart,9); // Results in PUSCH in subframe 0

      f_DelayForDLPDU_Tx() ; //Delay of 100 ms for RLC status PDU transmission

         f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, 

         cs_MAC_TestMode_NormalMode);
         f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);
     }
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Postamble
    //////////////////////////////////////////////////////////////////////////////////
    //MOVED
    //f_DelayForDLPDU_Tx() ; //Delay of 100 ms for RLC status PDU transmission
    //f_SS_Config1TM_DRB_NoMACHeader(eutra_Cell1, tsc_RbId_DRB1, 

    cs_MAC_TestMode_NormalMode);
    //f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);
    // Release RRC Connection and Switch off

    f_EUTRA_Postamble(eutra_Cell1, E3_TESTMODE);
  }
5. Execution Log Files

5.1 Spreadtrum RDA8910
The Spreadtrum RDA8910 UE passed this LTE-A-PRO (Rel-13) eMTC test case on R&S CMW500 Multi-RAT Protocol Tester in LTE TDD band 41. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_7_1_4a_1_LTE_TDD_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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