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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of Rel-13 eMTC MAC test case 7.1.3.4a which is part of the LTE-A PRO test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ ATS delivery.

The test case can be demonstrated to run with two Rel-13 LTE-A PRO UEs (see section 5). Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_7_1_3_4a
Test Group:
LTE_A_PRO\7_1\MAC_eMTC.ttcn
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
R&S CMW500
UE used:
Qualcomm MDM 9206, Altair (a Sony company) ALT 1210
Verification Status:
PASS


4. Corrections required for TC 7.1.3.4a
The following changes are applied in addition to TTCN CR R5s170399:
Change 1 – Correction to function ‘f_TC_7_1_3_4a_EUTRA’
	Function name
	 f_TC_7_1_3_4a_EUTRA ()

	Reason for change
	1.   According to Note 3 mentioned in Table 7.1.3.4a.3.2-1 of TS 36.523-1, the System Simulator should transmit the PDU in repetitions as per the DL_REPETITION_NUMBER provided by the lower layers. In current TTCN implementation variable v_RepetitionNumber is initialized with the value of 2 which leads to PDSCH data repeated for 8 times. 

2.   In the current TTCN implementation Imcs and Nprb values signaled in downlink assignment are chosen such that coding rate result is greater than 1 acc. to Note 1 in Table 7.1.3.4a.3.2-1 of TS 36.523-1. But to achieve Test Purpose 1, the Imcs and Nprb needs to be chosen such that coding rate result is less than 1 and thus the UE shall fail CRC. See associated Prose CR “draft_R5-172xxx_Ts-36523-1_TC-7-1-3-4a.zip”.
3.   PDCP SDU size configured for DRB data needs to be chosen such that coding rate is less than 1 and fits best to the TBS size corresponding to modified Imcs and Nprb values

4.   In the current TTCN implementation, there is no option to configure the SS such that only the 1st PDSCH Transmission causes CRC fail and further re-transmissions have correct CRC.

	Summary of change
	1.   variable v_RepetitionNumber is initialized to the value of 1 which leads to PDSCH data being repeated for 4 times.
2.   Imcs and Nprb values signalled in downlink assignment are chosen as 10 and 2 respectively. This will ensure that coding rate result is less than 1.
3.   PDCP SDU size configured for DRB DATA is chosen such that coding rate is less than 1 and fits best to the TBS size of 296 corrsponding to Imcs=10 and Nprb=2

4.   Configured the SS such to cause CRC fail only for the 1st PDSCH Transmission and have further re-transmissions wih correct CRC.

	TTCN module
	LTE_A_PRO\7_1\MAC_eMTC.ttcn

	MCC160 Comment
	


Before change
	function f_TC_7_1_3_4a_EUTRA() runs on EUTRA_PTC
  { /* Correct HARQ process handling / DCCH and DTCH/ Enhanced Coverage / CE Mode A */
    var integer j := 0;
    var integer v_HARQProcess := 8;
    var integer v_Nack_Count := 0;
    var integer v_RBStart := 0;
    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  RepetitionNumber_Type v_RepetitionNumber :=2;
    timer t_Watchdog := 5.0;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init(c1);
    f_EUTRA_CellConfig_Def(eutra_Cell1);
    // creates cell and performs registration
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
    f_Delay(0.660); // 600 ms previous time alignment timer
    // Go to state 4
    f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now, 
    cs_DciInfo_CcchDcchDtchUL_Def);
    // to configure SS to report reception of HARQ ACK or NACK
    f_SS_ConfigUL_HARQ_IndMode (eutra_Cell1, tsc_L1Mac_IndicationMode_Enable);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true, layer2);
    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);
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_HARQProcess:= 9; // HARQ process 0..8 for TDD UL/DL default configuration 1
    }
    /* not possible for CE mode B as 1 NPRB not possible
    if (f_GetTestcaseAttrib_CEModeB(testcasename())) {
      v_HARQProcess:= 2; // HARQ process 0..1 for CE Mode B
      v_PdcchDciFormat := dci_6_1A;
      v_PdcchResourceAllocation := ra_Unspecified;
      v_RepetitionNumber:= 1;
    } */
    select (v_Dl_Bandwidth) {
      case (n25) {   // 5 Mhz
        v_RBStart:= 19;
      }
      case (n50) {  //10 Mhz
        v_RBStart := 37;
      }
      case (n100) { //20 MhZ
        v_RBStart := 86;
      }
    }
    for (j :=0; j < v_HARQProcess; j:= j+1) {
      v_Nack_Count :=0;
      //@siclog "Step 1-2" siclog@
      f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1,
      cs_TimingInfo_Now,                                                          

      cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(6,v_PdcchDciFormat,v_PdcchResourceAllocation,1,                        
      v_RBStart,-,v_RepetitionNumber)))); // Results in 4 repetitions as per 36.213 table 7.1.11-1
      // Tb size =328b; 2B PDCP H + 2B RLC H + 1 B MAC Header =40 bits
      // PDCP SDU = 328 -40 = 288 b =36B
      DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB1,cs_TimingInfo_Now,
                cs_PDCP_SDUList_1 (crs_PDCP_SDU_36B),
                cs_HarqProcessAssignment_Specific(j)));
      t_Watchdog.start;
      //@siclog "Step 3" siclog@
      SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack));
      v_Nack_Count := v_Nack_Count+1;
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");
      //@siclog "Step 4-5" siclog@
      // MAC PDU retransmision automatically performed by SS
      //@siclog "Step 6" siclog@
      alt {
        []SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, ack))
          {
            f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
            t_Watchdog.stop;
          }
        [v_Nack_Count<4]SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack))
          {
            v_Nack_Count := v_Nack_Count +1;
            repeat;
          }
        [] t_Watchdog.timeout
          {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6: UE did not send HARQ ACK");
          }
      }
      //@siclog "Step 7" siclog@
      //Taken care by SS
      //@siclog "Step 8" siclog@
      // Send UL Grant automatically taken care of
      t_Watchdog.start;
      DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList (eutra_Cell1, tsc_RbId_DRB1, ?, 
                   cr_PDCP_SDUList_1(crs_PDCP_SDU_36B)));
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 7");
      t_Watchdog.stop;
      // allow for possible 1 HARQ ACK for RLC Status PDU transmitted in DL
      t_Watchdog.start(1.0);
      alt {
        [] SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, ack))
          {
            t_Watchdog.timeout;
          }
        [] SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack))
          {
            repeat;
          }
        [] t_Watchdog.timeout
          {
              // do nothing
          }
        }
    } // end of for loop
    //test body ends
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Post Amble
    //////////////////////////////////////////////////////////////////////////////////
    // to configure SS to stop report reception of HARQ ACK or NACK
    f_SS_ConfigUL_HARQ_IndMode (eutra_Cell1, tsc_L1Mac_IndicationMode_Disable);
    f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1,
    cs_TimingInfo_Now,cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_Dl_Bandwidth))));
    // to configure SS to stop report reception of SR
    // Release RRC Connection and Switch off
    f_EUTRA_Postamble(eutra_Cell1, E3_TESTMODE);
  } 



After change
	function f_TC_7_1_3_4a_EUTRA() runs on EUTRA_PTC
  { /* Correct HARQ process handling / DCCH and DTCH/ Enhanced Coverage / CE Mode A */
    var integer j := 0;
    var integer v_HARQProcess := 8;
    var integer v_Nack_Count := 0;
    var integer v_RBStart := 0;
    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  RepetitionNumber_Type v_RepetitionNumber :=1;
    timer t_Watchdog := 5.0;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init(c1);
    f_EUTRA_CellConfig_Def(eutra_Cell1);
    // creates cell and performs registration
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    f_EUTRA_LoopBackActivation_State4_TA_Infinity_LB_NoScaling();
    f_Delay(0.660); // 600 ms previous time alignment timer
    // Go to state 4
    f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now, 
    cs_DciInfo_CcchDcchDtchUL_Def);
    // to configure SS to report reception of HARQ ACK or NACK
    f_SS_ConfigUL_HARQ_IndMode (eutra_Cell1, tsc_L1Mac_IndicationMode_Enable);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true, layer2);
    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);
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_HARQProcess:= 9; // HARQ process 0..8 for TDD UL/DL default configuration 1
    }
    /* not possible for CE mode B as 1 NPRB not possible
    if (f_GetTestcaseAttrib_CEModeB(testcasename())) {
      v_HARQProcess:= 2; // HARQ process 0..1 for CE Mode B
      v_PdcchDciFormat := dci_6_1A;
      v_PdcchResourceAllocation := ra_Unspecified;
      v_RepetitionNumber:= 1;
    } */
    select (v_Dl_Bandwidth) {
      case (n25) {   // 5 Mhz
        v_RBStart:= 19;
      }
      case (n50) {  //10 Mhz
        v_RBStart := 37;
      }
      case (n100) { //20 MhZ
        v_RBStart := 86;
      }
    }
    for (j :=0; j < v_HARQProcess; j:= j+1) {
      v_Nack_Count :=0;
      //@siclog "Step 1-2" siclog@
      f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1,
      cs_TimingInfo_Now,                                                          

      cs_DciDLInfo_Explicit(cs_DciDlInfoExplicit(10,v_PdcchDciFormat,v_PdcchResourceAllocation,2,                        
      v_RBStart,-,v_RepetitionNumber)))); // Results in 4 repetitions as per 36.213 table 7.1.11-1
      f_SS_ConfigCRC_ErrorMode(eutra_Cell1,  

      cs_DL_SCH_CRC_C_RNTI_Error(Error1AndNormal), cs_TimingInfo_Now);
      // Tb size =328b; 2B PDCP H + 2B RLC H + 1 B MAC Header =40 bits
      // PDCP SDU = 328 -40 = 288 b =36B
      DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1, tsc_RbId_DRB1,cs_TimingInfo_Now,
                cs_PDCP_SDUList_1 (f_GetN_OctetsFromPRBS(0,25)),
                cs_HarqProcessAssignment_Specific(j)));
      t_Watchdog.start;
      //@siclog "Step 3" siclog@
      SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack));
      v_Nack_Count := v_Nack_Count+1;
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");
      //@siclog "Step 4-5" siclog@
      // MAC PDU retransmision automatically performed by SS
      //@siclog "Step 6" siclog@
      alt {
        []SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, ack))
          {
            f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
            t_Watchdog.stop;
          }
        [v_Nack_Count<4]SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack))
          {
            v_Nack_Count := v_Nack_Count +1;
            repeat;
          }
        [] t_Watchdog.timeout
          {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6: UE did not send HARQ ACK");
          }
      }
      //@siclog "Step 7" siclog@
      //Taken care by SS
      //@siclog "Step 8" siclog@
      // Send UL Grant automatically taken care of
      t_Watchdog.start;
      DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList (eutra_Cell1, tsc_RbId_DRB1, ?, 
                   cr_PDCP_SDUList_1(f_GetN_OctetsFromPRBS(0,25)))));
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 7");
      t_Watchdog.stop;
      // allow for possible 1 HARQ ACK for RLC Status PDU transmitted in DL
      t_Watchdog.start(1.0);
      alt {
        [] SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, ack))
          {
            t_Watchdog.timeout;
          }
        [] SYSIND.receive(car_UL_HARQ_IND (eutra_Cell1, ?, nack))
          {
            repeat;
          }
        [] t_Watchdog.timeout
          {
              // do nothing
          }
        }
    } // end of for loop
    //test body ends
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Post Amble
    //////////////////////////////////////////////////////////////////////////////////
    // to configure SS to stop report reception of HARQ ACK or NACK
    f_SS_ConfigUL_HARQ_IndMode (eutra_Cell1, tsc_L1Mac_IndicationMode_Disable);
    f_EUTRA_SS_CommonCellConfig(eutra_Cell1, cas_CcchDcchDtchDL_Config_REQ(eutra_Cell1,
    cs_TimingInfo_Now,cs_DciDLInfo_Auto(cs_DciInfo_CcchDcchDtchDL(v_Dl_Bandwidth))));
    // to configure SS to stop report reception of SR
    // Release RRC Connection and Switch off
    f_EUTRA_Postamble(eutra_Cell1, E3_TESTMODE);
  } 




5. Execution Log Files

5.1 Altair (a Sony company) ALT 1210
The Altair (a Sony company) ALT 1210 UE passed this LTE-A-PRO (Rel-13) eMTC test case on R&S CMW500 Multi-RAT Protocol Tester in LTE FDD band 20. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_7_1_3_4a_LTE_FDD_Altair.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.
5.2 Qualcomm MDM 9206
The Qualcomm MDM 9206 UE passed this LTE-A-PRO (Rel-13) eMTC test case on R&S CMW500 Multi-RAT Protocol Tester in LTE FDD band 13. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_7_1_3_4a_LTE_FDD_Qualcomm.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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