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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 7.1.6.1a 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 three Rel-13 LTE-A PRO UEs (see section 5) on two different Test Platforms. Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_7_1_6_1a
Test Group:
LTE_A_PRO\7_1\MAC_eMTC.ttcn
ATS Version:
iwd-TTCN3-B2016-06_D17wk23
System Simulator used:
R&S CMW500



+

Anite Conformance Toolset
UE used:
Altair (Sony Corp.) ALT 1210, Spreadtrum RDA 8910, Qualcomm MDM 9x07, Sequans Monarch LTE Cat M1
Verification Status:
PASS


4. Corrections required for TC 7.1.6.1a
Change 1 – Correction to function ‘f_TC_7_1_6_1a_EUTRA’
	Function name
	f_TC_7_1_6_1a_EUTRA ()

	Reason for change
	1.    When assigning explicit Uplink grants, function f_EUTRA_ULGrantConfiguration_Common does not consider the start PRB index corresponding to UL system bandwidth acc. to TS 36.211 cl. 5.2.4.


2.    Optional:
For all layer 2 test cases, default values for periodicBSR-Timer, retxBSR-Timer and phr-Config shall be taken according to the condition no_periodic_BSR_or_PHR as specified in TS 36.508 subclause 4.8.2.1.5 unless test case specific values are given in the test case.


	Summary of change
	1.    Correct start PRB is assigned based on the UL system bandwidth. “f_EUTRA_FirstRB_UL ” is passed as value for argument firstRBIndex in f_EUTRA_ULGrantConfiguration_Common.
2.    Function f_EUTRA_LoopBackActivation_State4_Def_DisableBSR_PHR is used instead f_EUTRA_LoopBackActivation_State4_Def.

	TTCN module
	LTE_A_PRO\7_1\MAC_eMTC.ttcn

	MCC160 Comment
	Accepted


Before change
	...

function f_TC_7_1_6_1a_EUTRA() runs on EUTRA_PTC

  {
    /* DRX operation / Short cycle not configured / Parameters configured by RRC / 
      Enhanced Coverage */
    const integer tsc_LongDRXCycle := 640;
    const integer tsc_DrxStartOffset := 4;
    var SubFrameTiming_Type v_Timing1 := valueof(cs_SubFrameTiming(0, 0, 0));
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init(c1);
    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD (eutra_Cell1);
    f_EUTRA_CellConfig_Def (eutra_Cell1);
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    f_EUTRA_LoopBackActivation_State4_Def( eutra_Cell1, 

    cs_UE_TestLoopModeA_LB_Setup_NoScaling);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true);
    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_SubFrame(4),
    cs_DciInfo_CcchDcchDtchUL_Explicit(4, 4), 
    // Imcs = Itbs =4, Nprb Results in TB size of 328 selected to be 
    neither too big nor too small
    cs_UplinkTimeAlignment_Synch_Auto_Def, cs_UL_GrantConfig_ContPeriodic(40));       // 
    periodic grant every 20ms (< DRX UL Retransmission timer)
    // Reconfigure RRC Connection: Step 0A and 0B
    f_RRC_ConnectionReconfiguration_MAC_MainConfig_PhysicalConfig (eutra_Cell1, 
    cs_MAC_MainConfig_Explicit_RBC_DrxL(tsc_DrxStartOffset, cs_DRX_Config_r13_7161a));
    f_Delay(0.66); //
    // Test body
    f_TC_7_1_6_1a_Steps (tsc_LongDRXCycle);
    //test body ends
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Post Amble
    //////////////////////////////////////////////////////////////////////////////////
    // configure SS for default grant allocation
    f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);
    v_Timing1 := f_GetNextSendOccasion_7_1_6_X(eutra_Cell1, v_EUTRA_FDD_TDD_Mode, 
                 tsc_LongDRXCycle, tsc_DrxStartOffset, 0);
    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1, tsc_RRC_TI_Def, other,

                                     cs_TimingInfo(v_Timing1));
    //  Switch off
    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);
  } 
…


After change
	...

function f_TC_7_1_6_1a_EUTRA() runs on EUTRA_PTC

  {
    /* DRX operation / Short cycle not configured / Parameters configured by RRC / 
      Enhanced Coverage */
    const integer tsc_LongDRXCycle := 640;
    const integer tsc_DrxStartOffset := 4;
    var SubFrameTiming_Type v_Timing1 := valueof(cs_SubFrameTiming(0, 0, 0));
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode;
    ///////////////////////////////////////////////////////////////////////////////////
    //      PREAMBLE
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_Init(c1);
    v_EUTRA_FDD_TDD_Mode := f_EUTRA_CellInfo_GetFDD_TDD (eutra_Cell1);
    f_EUTRA_CellConfig_Def (eutra_Cell1);
    f_EUTRA_Preamble(eutra_Cell1, STATE2A_TESTLOOP_ModeA);
    f_EUTRA_LoopBackActivation_State4_Def_DisableBSR_PHR( eutra_Cell1,      
    cs_UE_TestLoopModeA_LB_Setup_NoScaling);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Test Body
    //////////////////////////////////////////////////////////////////////////////////
    f_EUTRA_TestBody_Set(true);
    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_SubFrame(4),
    cs_DciInfo_CcchDcchDtchUL_Explicit(4, 4,-,f_EUTRA_FirstRB_UL (eutra_Cell1)), 
    // Imcs = Itbs =4, Nprb Results in TB size of 328 selected to be 
    neither too big nor too small
    cs_UplinkTimeAlignment_Synch_Auto_Def, cs_UL_GrantConfig_ContPeriodic(40));       // 
    periodic grant every 20ms (< DRX UL Retransmission timer)
    // Reconfigure RRC Connection: Step 0A and 0B
    f_RRC_ConnectionReconfiguration_MAC_MainConfig_PhysicalConfig (eutra_Cell1, 
    cs_MAC_MainConfig_Explicit_RBC_DrxL(tsc_DrxStartOffset, cs_DRX_Config_r13_7161a));
    f_Delay(0.66); //
    // Test body
    f_TC_7_1_6_1a_Steps (tsc_LongDRXCycle);
    //test body ends
    f_EUTRA_TestBody_Set(false);
    ///////////////////////////////////////////////////////////////////////////////////
    //      Post Amble
    //////////////////////////////////////////////////////////////////////////////////
    // configure SS for default grant allocation
    f_EUTRA_StartDefULGrantTransmission(eutra_Cell1);
    v_Timing1 := f_GetNextSendOccasion_7_1_6_X(eutra_Cell1, v_EUTRA_FDD_TDD_Mode, 
                 tsc_LongDRXCycle, tsc_DrxStartOffset, 0);
    f_EUTRA_RRC_ConnectionRelease(eutra_Cell1, tsc_RRC_TI_Def, other,

                                     cs_TimingInfo(v_Timing1));
    //  Switch off
    f_EUTRA_Postamble(eutra_Cell1, E1_IDLE);
  } 
…

	


Change 2 – Correction to function ‘f_TC_7_1_6_1a_Steps()’
	Function name
	 f_TC_7_1_6_1a_Steps ()

	Reason for change
	1.   At steps 2 and 5, onetime UL grant is assigned as part of the test procedure. Therefore, UL grant assignment on SR reception needs to be removed before the test procedure starts and also periodic uplink grant assigment started after RRC Connection Reconfiguration needs to be stopped.
2.   At steps 2 and 5 of the test procedure, the Nprb value is chosen as 2 for the uplink assignment, which is not enough for the 16 Bytes data to be looped back in uplink.

	Summary of change
	1.   Removed function call f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync and added function call f_EUTRA_StopULGrantTransmission_No_PUCCH_Sync before the test procedure starts.
2.   Nprb value is chosen as 3 instead.  

	TTCN module
	LTE_A_PRO\7_1\MAC_eMTC.ttcn

	MCC160 Comment
	Accepted


Before change
	function f_TC_7_1_6_1a_Steps(integer p_LongDRXCycle)runs on EUTRA_PTC
  {
    const integer tsc_DrxStartOffset := 4;
    var integer v_LongDRXCycle := p_LongDRXCycle;
    var SubFrameTiming_Type v_Timing1 := valueof(cs_SubFrameTiming(0, 0, 0));
    var integer v_HARQRTTTimer := 4; //Suitable for FDD
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode:= 
     f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);
    timer t_Watchdog := 5.0;
    //The initial UL grant is sent in Subframe 9 and resullting in UL data in sub frame 
    3 hence 36.213 onDurationTimer-v1310 kPHICH =6
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_HARQRTTTimer := 6;
    }
    // stop periodic UL grants and restart automatic grant allocation instead; periodic 
       TA is kept stopped
    f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, 

    cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def);
    // supress number of DL retransmissions
    f_EUTRA_SS_CellConfig_DciDlInfo_NoRetransmission(eutra_Cell1);
    //@siclog "Step 1" siclog@
    // Choose the next subframe when the onDurationTimer is started.
    v_Timing1 := f_GetNextSendOccasion_7_1_6_X(eutra_Cell1, v_EUTRA_FDD_TDD_Mode, 
    v_LongDRXCycle, tsc_DrxStartOffset, 0);
    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1,
                                          tsc_RbId_DRB1,
                                          cs_TimingInfo(v_Timing1),
                                          cs_PDCP_SDUList_1(crs_PDCP_SDU_16B)));
    //schedule 59 sub frames in future;
    //Subframe 9 means for both FDD and TDD, UE send ul data in sub frame 3.
    v_Timing1.SFN.Number := (v_Timing1.SFN.Number + 5) mod 1024;
    v_Timing1.Subframe.Number := 9;
    //@siclog "Step 2" siclog@
    f_EUTRA_OneULGrantTransmission(eutra_Cell1,
                                   cs_TimingInfo(v_Timing1),
                                   5,  /* Imcs =Itbs = 5 */ 
                                   2); /* Nprb = 2 */
    v_Timing1 := f_EUTRA_NB_TimingInfoAdd(v_Timing1, 310); // 310 > on duration time and 
    Less than DRX UL Retransmission timer
    //@siclog "Step 4" siclog@
    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1,
                                          tsc_RbId_DRB1,
                                          cs_TimingInfo(v_Timing1),
                                          cs_PDCP_SDUList_1(crs_PDCP_SDU_16B1)));
    v_Timing1 := f_EUTRA_NB_TimingInfoAdd(v_Timing1, 60); //60 ms after step 4
    //@siclog "Step 5" siclog@
    f_EUTRA_OneULGrantTransmission(eutra_Cell1,
                                   cs_TimingInfo(v_Timing1),
                                   5,  /* Imcs =Itbs = 5 */ 
                                   2); /* Nprb = 2 */
    t_Watchdog.start;
    //@siclog "Step 3" siclog@
    DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1,
                                                 tsc_RbId_DRB1,
                                                 cr_TimingInfo_Any,
                                                 cr_PDCP_SDUList_1(crs_PDCP_SDU_16B)));
    //@siclog "Step 6" siclog@
    DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1,
                                                 tsc_RbId_DRB1,
                                                 cr_TimingInfo_Any,
                                                 cr_PDCP_SDUList_1(crs_PDCP_SDU_16B1)));
    t_Watchdog.stop;
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
  }


After change
	function f_TC_7_1_6_1a_Steps(integer p_LongDRXCycle)runs on EUTRA_PTC
  {
    const integer tsc_DrxStartOffset := 4;
    var integer v_LongDRXCycle := p_LongDRXCycle;
    var SubFrameTiming_Type v_Timing1 := valueof(cs_SubFrameTiming(0, 0, 0));
    var integer v_HARQRTTTimer := 4; //Suitable for FDD
    var EUTRA_FDD_TDD_Mode_Type v_EUTRA_FDD_TDD_Mode:= 
     f_EUTRA_CellInfo_GetFDD_TDD(eutra_Cell1);
    timer t_Watchdog := 5.0;
    //The initial UL grant is sent in Subframe 9 and resullting in UL data in sub frame 
    3 hence 36.213 onDurationTimer-v1310 kPHICH =6
    if (v_EUTRA_FDD_TDD_Mode == TDD) {
      v_HARQRTTTimer := 6;
    }
    // stop periodic UL grants and restart automatic grant allocation instead; periodic 
       TA is kept stopped
     // REMOVED
    //f_EUTRA_StartULGrantTransmissionOnSR_Reception_No_PUCCH_Sync(eutra_Cell1, 

     cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def);
    //ADDED
    f_EUTRA_StopULGrantTransmission_No_PUCCH_Sync(eutra_Cell1, cs_TimingInfo_Now);
    // supress number of DL retransmissions
    f_EUTRA_SS_CellConfig_DciDlInfo_NoRetransmission(eutra_Cell1);
    //@siclog "Step 1" siclog@
    // Choose the next subframe when the onDurationTimer is started.
    v_Timing1 := f_GetNextSendOccasion_7_1_6_X(eutra_Cell1, v_EUTRA_FDD_TDD_Mode, 
    v_LongDRXCycle, tsc_DrxStartOffset, 0);
    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1,
                                          tsc_RbId_DRB1,
                                          cs_TimingInfo(v_Timing1),
                                          cs_PDCP_SDUList_1(crs_PDCP_SDU_16B)));
    //schedule 59 sub frames in future;
    //Subframe 9 means for both FDD and TDD, UE send ul data in sub frame 3.
    v_Timing1.SFN.Number := (v_Timing1.SFN.Number + 5) mod 1024;
    v_Timing1.Subframe.Number := 9;
    //@siclog "Step 2" siclog@
    f_EUTRA_OneULGrantTransmission(eutra_Cell1,
                                   cs_TimingInfo(v_Timing1),
                                   5,  /* Imcs =Itbs = 5 */ 
                                   3); /* Nprb = 3 */
    v_Timing1 := f_EUTRA_NB_TimingInfoAdd(v_Timing1, 310); // 310 > on duration time and 
    Less than DRX UL Retransmission timer
    //@siclog "Step 4" siclog@
    DRB.send (cas_DRB_COMMON_REQ_PDCP_SDU(eutra_Cell1,
                                          tsc_RbId_DRB1,
                                          cs_TimingInfo(v_Timing1),
                                          cs_PDCP_SDUList_1(crs_PDCP_SDU_16B1)));
    v_Timing1 := f_EUTRA_NB_TimingInfoAdd(v_Timing1, 60); //60 ms after step 4
    //@siclog "Step 5" siclog@
    f_EUTRA_OneULGrantTransmission(eutra_Cell1,
                                   cs_TimingInfo(v_Timing1),
                                   5,  /* Imcs =Itbs = 5 */ 
                                   3); /* Nprb = 3 */
    t_Watchdog.start;
    //@siclog "Step 3" siclog@
    DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1,
                                                 tsc_RbId_DRB1,
                                                 cr_TimingInfo_Any,
                                                 cr_PDCP_SDUList_1(crs_PDCP_SDU_16B)));
    //@siclog "Step 6" siclog@
    DRB.receive (car_DRB_COMMON_IND_PDCP_SDUList(eutra_Cell1,
                                                 tsc_RbId_DRB1,
                                                 cr_TimingInfo_Any,
                                                 cr_PDCP_SDUList_1(crs_PDCP_SDU_16B1)));
    t_Watchdog.stop;
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 6");
  }



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 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_6_1a_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 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_7_1_6_1a_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.
5.3 Qualcomm MDM 9x07
The Qualcomm MDM 9x07 UE passed this LTE-A-PRO (Rel-13) eMTC test case on R&S CMW500 Multi-RAT Protocol Tester and Anite Conformance Toolset in LTE FDD band 4. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_7_1_6_1a_LTE_FDD_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


· Test Case Execution log file
Keysight Technologies\ TC_7_1_6_1a_Log.log   
(Note: PICS/PIXIT settings are captured in separate file TC_7_1_6_1a_PICS_PIXIT.xml)

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.
5.4 Sequans Monarch LTE Cat M1
The Sequans Monarch LTE Cat M1 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_6_1a_LTE_FDD_Sequans.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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