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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.5.1 which is part of the 5G ENDC test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 

Contact:
Shaun Harry


Shaun.harry@keysight.com
1.1 Verification Test Summary 
Test Case: 
7.1.1.5.1
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX55
Verification Status:
PASS
2 Corrections required
In addition the changes given below the changes of CR R5s200711 are required and applied.
2.1 Change 1

	Function name
	f_TC_7_1_1_5_1_ENDC_NR

	Reason for change
	1. There is no reconfigurationWithSync in the RRCReconfiguration sent to the UE at step 1 so RACH indications do not need to be checked.

2. UL grant allocation should be stopped for the test case body

	Summary of change
	1. Removed the reconfigurationWithSync_CheckRACH parameter at step 1
2. Stop UL Grants on NR Cell1

	TTCN module
	DRX_MAC_ENDC_NR.ttcn

	MCC160 Comment
	


Before change
  function f_TC_7_1_1_5_1_ENDC_NR() runs on ENDC_NR_PTC

  {// DRX operation / Short cycle not configured / Parameters configured by RRC

    var DRB_Identity v_DRBId :=tsc_NR_DRB2;

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NormalMode)};

    var template (value) CellGroupConfig v_CellGroupConfig;

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Configure on SS the SCG DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList);

    // Wait for Trigger from EUTRA indicating start of Test Body

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_TestBody_Set(true);

    //@siclog steps 1-2 logsic@

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1);

    v_MAC_CellGroupConfig.drx_Config := cs_NR_DRX_Config_Setup ( cs_NR_DRX_Config_Def( cs_NR_DRX_OnDurationTimerMs20, ms10, 56, 56, sl8, sl8, cs_NR_DRX_LongCycleStartOffsetMs640, -, 0));

    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_SCG,

                                                   -,

                                                   -,

                                                   v_MAC_CellGroupConfig);

    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_CellGroupConfig,-,-,-,reconfigurationWithSync_CheckRACH);
    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);

     //@siclog steps 3-20 logsic@

     f_TC_7_1_1_5_1_NR_TestBody(v_DRBId);

    f_NR_TestBody_Set(false);

    // Send Trigger to EUTRA indicating Finish of Test Body

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }  
After change

  function f_TC_7_1_1_5_1_ENDC_NR() runs on ENDC_NR_PTC

  {// DRX operation / Short cycle not configured / Parameters configured by RRC

    var DRB_Identity v_DRBId :=tsc_NR_DRB2;

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NormalMode)};

    var template (value) CellGroupConfig v_CellGroupConfig;

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Configure on SS the SCG DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList);

    // Wait for Trigger from EUTRA indicating start of Test Body

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_TestBody_Set(true);

    //@siclog steps 1-2 logsic@

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1);

    v_MAC_CellGroupConfig.drx_Config := cs_NR_DRX_Config_Setup ( cs_NR_DRX_Config_Def( cs_NR_DRX_OnDurationTimerMs20, ms10, 56, 56, sl8, sl8, cs_NR_DRX_LongCycleStartOffsetMs640, -, 0));

    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_SCG,

                                                   -,

                                                   -,

                                                   v_MAC_CellGroupConfig);

    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_CellGroupConfig);
    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);

    f_NR_ULGrantConfiguration_Stop(nr_Cell1);
     //@siclog steps 3-20 logsic@

     f_TC_7_1_1_5_1_NR_TestBody(v_DRBId);

    f_NR_TestBody_Set(false);

    // Send Trigger to EUTRA indicating Finish of Test Body

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }  
2.2 Change 2

	Function name
	f_TC_7_1_1_5_1_ENDC_EUTRA

	Reason for change
	The pre-test conditions state that the UE is set to return no data in UL, so we should not close the test loop for mode A


	Summary of change
	Replaced the Test Loop Mode A with Test Mode Off

Replaced the Open Test Loop Mode with Deactivate Test Mode

	TTCN module
	DRX_MAC_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before change
   function f_TC_7_1_1_5_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    // Logical channel prioritization handling

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTModeA_ON, MCG_Only, RRC_IDLE);

    f_EUTRA38_ENDC_ConfigAM_UM (eutra_Cell1, 1, 0, TEST_LOOPModeA_ON);

    f_EUTRA_TestBody_Set(true);

    // Send trigger to NR to test on SCG bearer

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // is this to be done in the preamble and test body is empty ?

     //@siclog steps 1-2 logsic@

    v_NR_SCGConfig := f_EUTRA_NR_WaitForCoOrd_Data(NR, "Reconfig");

    f_EUTRA38_508_ENDC_SendReconfiguration(eutra_Cell1,

                                           -, -,

                                           v_NR_SCGConfig);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }  
After change

  function f_TC_7_1_1_5_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    // Logical channel prioritization handling

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE in state 2A

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TESTModeA_ON, MCG_Only, RRC_IDLE);

    f_EUTRA38_ENDC_ConfigAM_UM (eutra_Cell1, 1, 0, TESTMode_OFF);
    f_EUTRA_TestBody_Set(true);

    // Send trigger to NR to test on SCG bearer

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // is this to be done in the preamble and test body is empty ?

     //@siclog steps 1-2 logsic@

    v_NR_SCGConfig := f_EUTRA_NR_WaitForCoOrd_Data(NR, "Reconfig");

    f_EUTRA38_508_ENDC_SendReconfiguration(eutra_Cell1,

                                           -, -,

                                           v_NR_SCGConfig);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Deactivate_TestMode (eutra_Cell1);
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

    // If finishing in E2_CONNECTED, need to wait until connection released before taking down the NR cell!

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Postamble"));

  }  
2.3 Change 3

	Function name
	f_TC_7_1_1_5_1_NR_TestBody

	Reason for change
	At step 5 the current implementation is calculating the last PDCCH occasion before drx-inactivity timer expires, rather than the first occasion after it has expired.
At steps 15 and 19, the current implementation is not calculating the very last PDCCH occasion when the drx-RetransmissionTimerDL for MAC PDU in Step 13/15 is still running

	Summary of change
	Remove “-1” to correct the calculations at step 5, 15 and 19

	TTCN module
	DRX_MAC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change
   function f_TC_7_1_1_5_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,

                                   float p_WatchDog := 5.0) runs on NR_BASE_PTC

 {/* L2/MAC

     * 7.1.1.5.1 : DRX operation / Short cycle not configured / Parameters configured by RRC

     */

    const UInt_Type tsc_DrxStartOffset := 7; // in ms  //KS R5s200xxx

…

…

…
    //@siclog "Step 7" siclog@

    // drx-InactivityTimer PDCCH-occasions after the transmission of the MAC PDU transmitted in step 5, as 38.321 cl. 5.7

    // 2>
if the PDCCH indicates a new transmission (DL or UL):

    //   3>
start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH reception.

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_InactivityTimer * v_SlotsInSubframe - 1);
    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s2000xxx

    // The other things in Step 7 automatically taken care by SS

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(2, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(2, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL));

    t_Watchdog.start;

    // Get the time when UE sent ACK

    //v_Timing1 := f_AckNack_TimingInfo(v_Timing1, v_EUTRA_FDD_TDD_Mode);

    //v_Timing2 := f_AckNack_TimingInfo(v_Timing2, v_EUTRA_FDD_TDD_Mode);

…

…

…
    //@siclog "Step 15" siclog@

    // With (tsc_NR_SlotOffsetK2 = )4 slots,HARQ RTT = 4slots, tsc_DRXRetransTimer_DL =2 slots,(4+tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL =10 slots)and DL-UL Periodicity =10 slots, it should be in the first PDCCH occasion in Drx-RetransmissionTimerDL

    // In the last PDCCH occasion when the drx-RetransmissionTimerDL for MAC PDU in Step 13 is still running

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK1 + tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL - 1);

    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s200xxx

    // The other things in Step 15 automatically taken care by SS

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    t_Watchdog.start;

…

…

…
    //@siclog "Step 19" siclog@  

    // (tsc_NR_SlotOffsetK2 = )4 slots + (drx-HARQ-RTT-TimerUL ) 4 slots + (drx-RetransmissionTimerUL ) 2 slots =10 slots, a multiple of 10 slots

    // In the last PDCCH occasion when the drx-RetransmissionTimer-UL for MAC PDU from Step 17 is still running

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK2 + tsc_DRX_HARQ_RTT_TimerUL + tsc_DRXRetransTimer_UL - 1);

    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s200xxx

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(5, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(5, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL));

    t_Watchdog.start;

…

…

…
  } ;  
After change

   function f_TC_7_1_1_5_1_NR_TestBody(DRB_Identity p_NR_DRB_Id,

                                   float p_WatchDog := 5.0) runs on NR_BASE_PTC

 {/* L2/MAC

     * 7.1.1.5.1 : DRX operation / Short cycle not configured / Parameters configured by RRC

     */

…

…

…
    //@siclog "Step 7" siclog@

    // drx-InactivityTimer PDCCH-occasions after the transmission of the MAC PDU transmitted in step 5, as 38.321 cl. 5.7

    // 2>
if the PDCCH indicates a new transmission (DL or UL):

    //   3>
start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH reception.

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_InactivityTimer * v_SlotsInSubframe);
    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s2000xxx

    // The other things in Step 7 automatically taken care by SS

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(2, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(2, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL));

    t_Watchdog.start;

    // Get the time when UE sent ACK

    //v_Timing1 := f_AckNack_TimingInfo(v_Timing1, v_EUTRA_FDD_TDD_Mode);

    //v_Timing2 := f_AckNack_TimingInfo(v_Timing2, v_EUTRA_FDD_TDD_Mode);

…

…

…
    //@siclog "Step 15" siclog@

    // With (tsc_NR_SlotOffsetK2 = )4 slots,HARQ RTT = 4slots, tsc_DRXRetransTimer_DL =2 slots,(4+tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL =10 slots)and DL-UL Periodicity =10 slots, it should be in the first PDCCH occasion in Drx-RetransmissionTimerDL

    // In the last PDCCH occasion when the drx-RetransmissionTimerDL for MAC PDU in Step 13 is still running

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK1 + tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL);
    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s200xxx

    // The other things in Step 15 automatically taken care by SS

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));//KS R5s200xxx

    t_Watchdog.start;

…

…

…
    //@siclog "Step 19" siclog@  

    // (tsc_NR_SlotOffsetK2 = )4 slots + (drx-HARQ-RTT-TimerUL ) 4 slots + (drx-RetransmissionTimerUL ) 2 slots =10 slots, a multiple of 10 slots

    // In the last PDCCH occasion when the drx-RetransmissionTimer-UL for MAC PDU from Step 17 is still running

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK2 + tsc_DRX_HARQ_RTT_TimerUL + tsc_DRXRetransTimer_UL);
    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);//KS R5s200xxx

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(5, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(5, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL));

    t_Watchdog.start;

…

…

…
  } ; 
3 Execution Log Files 
3.1 Qualcomm SDM855+SDX55
The Qualcomm SDM855+SDX55  5G UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_7_1_1_5_1_LOG.html

In the log file (in .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.

· PICS/PIXIT parameter file:
TC_7_1_1_5_1_PIXIT.xml
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