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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 NR5GC 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:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	f_NR_SS_CellConfig_DciDlInfo_NoRetransmission

	Reason for change
	Should use DciFormat_1_1 when in connected state.

	Summary of change
	Change DciFormat_1_0 to DciFormat_1_1;

	TTCN module
	DRX_MAC_TC_Common_NR

	MCC160 Comment
	Accepted


Before 

  function f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(NR_CellId_Type p_CellId,

                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                                         template (omit) boolean p_CnfFlag := omit) runs on NR_BASE_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_CellId);

    var template (value) NR_DciDlInfo_Type v_DciDlInfo ;

    v_DciDlInfo:= f_NR_DciDlInfo_Init(v_NR_PhysicalParameters,cs_NR_DciFormat_1_0_Params(v_NR_PhysicalParameters.SubcarrierSpacing),cs_NR_RedundancyVersionList_SingleRV(0));

    f_NR_SS_CommonCellConfig(p_CellId, cas_NR_NR_DciDlInfo_REQ(p_CellId, p_TimingInfo, v_DciDlInfo, p_CnfFlag));

  };
After
  function f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(NR_CellId_Type p_CellId,

                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                                         template (omit) boolean p_CnfFlag := omit) runs on NR_BASE_PTC

  {

    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_CellId);

    var template (value) NR_DciDlInfo_Type v_DciDlInfo ;

    v_DciDlInfo:= f_NR_DciDlInfo_Init(v_NR_PhysicalParameters,cs_NR_DciFormat_1_1_Params(v_NR_PhysicalParameters.SubcarrierSpacing),cs_NR_RedundancyVersionList_SingleRV(0));

    f_NR_SS_CommonCellConfig(p_CellId, cas_NR_NR_DciDlInfo_REQ(p_CellId, p_TimingInfo, v_DciDlInfo, p_CnfFlag));

  };
2.2 Change 2

	Function name
	f_TC_7_1_1_5_1_NR5GC()

	Reason for change
	1. At Step 1, the config of periodic UL grant is not mentioned in the test specification and not needed
2. TTCN Should receive RRCReconfigurationComplete at step2.
3. The UL grant shall be stopped during the test 
4. drx-LongCycleStartOffset has offset of 4ms. That subframe start with UL for all FR1 default 38.508 TDD-UL-DL-ConfigCommon

	Summary of change
	1. Remove the configuration of periodic UL grant
2. Update paramters to receive RRCReconfigurationComplete in function    f_NR_SendRRCReconfiguration()
3. Stop the UL grant before testbody. 
4. Change offset from 4 to 7, so that OnPeriod starts and ends on valid DL slot, according to prose CR R5-202025r2

	TTCN module
	DRX_MAC_NR5GC

	MCC160 Comment
	1. Not accepted. The DRX inactivity timer is very short hence UE could land in DRX cycle and may not receive/transmit RLC ACK’s. This step is present in LTE DRX test cases hence suggest to keep it to avoid racing issues and false failures.
2. Accepted
3. Rejected. Only Auto time alignment should be stopped. Having grant configuration on SR reception will catch undesired ULfrom non conformant UE’s and will help fail such UE’s.

4. Accepted.


Before 

function f_TC_7_1_1_5_1_NR5GC() runs on NR5GC_PTC

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

    const integer tsc_LongDRXCycle := 640;

    const integer tsc_DrxStartOffset := 4;
    var DRB_Identity v_DRBId;

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var NR_DuplexMode_Type v_NR_DuplexMode ;

    var SubFrameTiming_Type v_Timing1;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A, TESTModeA_ON);

    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Initialise for No Header Manipulation DL only.

    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NormalMode)};

    v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    //Configure

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,

                                       TEST_LOOPModeA_ON,

                                       cs_UE_TestLoopModeA_NR_LB_Setup_1DRB(0, v_DRBId),

                                       -,  //p_IpPduDelayTime

                                       -,

                                       -,  //MAC_CellGroupConfig

                                       -,

                                       v_SS_Drb_ConfigList

                                       );

    f_NR_TestBody_Set(true);

    //@sic step 1-2 sic@

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1,

                                        cs_TimingInfo_SubFrame(0),

                                        valueof (cs_NR_ResourceAllocationDef),

                                        10);       // periodic grant every 5ms (80% of 12ms the Inactivity Timer)

   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_MCG,

                                                   -,

                                                   -,

                                                   v_MAC_CellGroupConfig);

    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));

    f_NR_SendRRCReconfiguration (nr_Cell1, -,-, v_V1530Ext,-,-,-,false);
    v_SS_Drb_ConfigList := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);

    f_TC_7_1_1_5_1_NR_TestBody(v_DRBId);

    f_NR_TestBody_Set(false);

    //Postamble

    f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config

    // configure SS Mac IN NORMAL TEST MODE.

    v_SS_Drb_ConfigList := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NormalMode)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);

    // to configure SS to stop report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(disable));

    // leaving UE test state 3

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, tsc_LongDRXCycle, tsc_DrxStartOffset);

    f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease(tsc_NR_RRC_TI_Def), cs_TimingInfo_NR(v_Timing1));

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  };
After
function f_TC_7_1_1_5_1_NR5GC() runs on NR5GC_PTC

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

    const integer tsc_LongDRXCycle := 640;

    const integer tsc_DrxStartOffset := 7;
    var DRB_Identity v_DRBId;

    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) CellGroupConfig v_CellGroupConfig;

    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;

    var NR_DuplexMode_Type v_NR_DuplexMode ;

    var SubFrameTiming_Type v_Timing1;

     //Init Cell parameters

    f_NR5GC_Init(NR_1);

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR5GC_Preamble (nr_Cell1, STATE_IDLE_1A, TESTModeA_ON);

    //Set null cipher Algorithm

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Retrieve DRB Id of the first PDU session

    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();

    //Initialise for No Header Manipulation DL only.

    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NormalMode)};

    v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    //Configure

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1,

                                       TEST_LOOPModeA_ON,

                                       cs_UE_TestLoopModeA_NR_LB_Setup_1DRB(0, v_DRBId),

                                       -,  //p_IpPduDelayTime

                                       -,

                                       -,  //MAC_CellGroupConfig

                                       -,

                                       v_SS_Drb_ConfigList

                                       );

    f_NR_TestBody_Set(true);

    //@sic step 1-2 sic@

   /* REMOVED f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1,

                                        cs_TimingInfo_SubFrame(0),

                                        valueof (cs_NR_ResourceAllocationDef),

                                        10);       // periodic grant every 5ms (80% of 12ms the Inactivity Timer) */
   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_MCG,

                                                   -,

                                                   -,

                                                   v_MAC_CellGroupConfig);

    v_V1530Ext := cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig)));

    f_NR_SendRRCReconfiguration (nr_Cell1, -,-, v_V1530Ext,-,-,-,true);
    v_SS_Drb_ConfigList := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList); 

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Stop);
    f_TC_7_1_1_5_1_NR_TestBody(v_DRBId);

    f_NR_TestBody_Set(false);

    //Postamble

    f_NR_ULGrantConfiguration_Start(nr_Cell1); // Def UL Grant Config

    // configure SS Mac IN NORMAL TEST MODE.

    v_SS_Drb_ConfigList := {cs_NR_SS_RadioBearer_MAC_TestMode(v_DRBId, cs_NR_MAC_TestModeInfo_NormalMode)};

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);

    // to configure SS to stop report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(disable));

    // leaving UE test state 3

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, tsc_LongDRXCycle, tsc_DrxStartOffset);
    f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease(tsc_NR_RRC_TI_Def), cs_TimingInfo_NR(v_Timing1));

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  };
2.3 Change 3

	Function name
	f_TC_7_1_1_5_1_NR_TestBody()

	Reason for change
	1. drx-LongCycleStartOffset has offset of 4ms. That subframe start with UL for all FR1 default 38.508 TDD-UL-DL-ConfigCommon
2. The current calculation of slot at step 5,7,9,11,13,15,17 and 19 does not consider the fact that not all DL slot are valid due to K1 /K2 value set in 38.508 for TDD. Also the last slot calculation does not consider the drx-LongCycleStartOffset has non-zero offset
3. At step 17 when configure one shot UL grant, the TA is enable by default. This will interferene with the DRX operation under test.
4.  At the beginning of the TestBody, Automatic UL Grant is enabled, this should be disabled during this test case.
5. UE will send a long BSR at step 18


	Summary of change
	1. Change offset ‘sc_DrxStartOffset’ from 4 to 7.
2.  Correct the algorithm  at step 5,7,9,13,15,17 and 19 in acoordance with R5-202025r2. Supporting functions defined in change 6 are used.
3. Stop TA on one shot UL grant. Also see change 4.
4. remove start of automatic UL grant at the beginning of test body
5. Change checking from short BSR to long BSR and adjust expected padding 

	TTCN module
	DRX_MAC_TC_Common_NR

	MCC160 Comment
	1. Accepted

2.  Accepted as improvement
3. Accepted

4. Not accepted. This will help fail non conformant UE’s and is similar in EUTRA test cases
5. Accepted


Before 

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 := 4; // in ms
    const UInt_Type tsc_OnDurationTimer := 20; // in ms

    const UInt_Type tsc_InactivityTimer := 10;  // in  ms

    const UInt_Type tsc_DRXRetransTimer_DL := 8;// in slots
    //const UInt_Type tsc_MaxHARQTx := 5;

    const UInt_Type tsc_DRX_HARQ_RTT_TimerDL := 4;// in slots 56/14

    const UInt_Type tsc_HarqProcessId :=0; //Arbitrarily selected

    // As per 38.508-1 Table 4.6.3-192: TDD-UL-DL-Config TDD UL DL Periodicity is 5 slots for all SCS configs used in Signalling (15,30,120)

    const UInt_Type tsc_Dl_UL_TransPeriodicity :=5;

    var UInt_Type v_LongDRXCycle := 640;

    var SubFrameTiming_Type v_Timing  := valueof(cs_SubFrameTiming(0, 0, 0));

    var SubFrameTiming_Type v_Timing1 := v_Timing;

    var SubFrameTiming_Type v_Timing2 := v_Timing;

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1) ;

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var NR_MAC_SDU_Type v_EncodedRlcPdu1;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (present) NR_MAC_CE_SubPDU_UL_List_Type v_CE_SubPDUListUL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;

    timer t_Watchdog := p_WatchDog;

    // Auto UL Grant on SR reception

    f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_Now, -,-, cs_NR_UplinkTimeAlignment_Stop);
    // suppress number of DL retransmissions:

    f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(nr_Cell1);

    // to configure SS to report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));

    //@siclog "Step 3" siclog@

    // Choose the next subframe when the onDurationTimer is started.

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    // The other things in Step 3 automatically taken care by SS

    t_Watchdog.start;

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, 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_Timing1), v_MAC_PDUListDL));

    //@siclog "Step 4" siclog@

    // Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 1?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    t_Watchdog.stop;

    //@siclog "Step 5" siclog@

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    // Last PDCCH occasion while On Duration Timer is running.

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, ((tsc_OnDurationTimer-10)*v_SlotsInframe) +f_NR_DRX_LastDL_Slot(nr_Cell1));

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(1, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(1, 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_Timing1), v_MAC_PDUListDL));

    //@siclog "Step 7" siclog@

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_InactivityTimer * f_NR_DRX_LastDL_Slot(nr_Cell1));

    // 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_Timing1), 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 6" siclog@

    // Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 5?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 8" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    t_Watchdog.stop;

    //@siclog "Step 9" siclog@

    // set CRC error as error mode

    //Configure SS to corrupt CRC in transmission of DL MAC PDU

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Erroneous));

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, ((tsc_OnDurationTimer-10)*v_SlotsInframe) +f_NR_DRX_LastDL_Slot(nr_Cell1));

    // The other things in Step 9 automatically taken care by SS

    // step 9 and 11 should be on one HARQ process

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(3, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(3, 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_Timing1), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    // set CRC error as normal mode

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_DRX_HARQ_RTT_TimerDL);

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing2)));

    //@siclog "Step 11" siclog@

    // With HARQ RTT = 4slots, and DL-UL Periodicity =5 slots, it should be in the first PDCCH occasion in Drx-RetransmissionTimerDL
    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_Dl_UL_TransPeriodicity);
    // The other things in Step 11 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 10" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, nack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    //@siclog "Step 12" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 9?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    t_Watchdog.stop;

   //@siclog "Step 13" siclog@

    // set CRC error as error mode

    //Configure SS to corrupt CRC in transmission of DL MAC PDU

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Erroneous));

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, ((tsc_OnDurationTimer-10)*v_SlotsInframe) +f_NR_DRX_LastDL_Slot(nr_Cell1));
    // The other things in Step 13 automatically taken care by SS

    // step 13 and 15 should be on one HARQ process

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(4, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(4, 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_Timing1), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    // set CRC error as normal mode

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_DRX_HARQ_RTT_TimerDL);

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing2)));

    //@siclog "Step 15" siclog@

    // With HARQ RTT = 4slots, tsc_DRXRetransTimer_DL =12 slots,(tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL -1=15 slots)and DL-UL Periodicity =5 slots, it should be in the first PDCCH occasion in Drx-RetransmissionTimerDL
    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL -1 );

    // 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_Timing1), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    t_Watchdog.start;

    //@siclog "Step 14" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 14?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, nack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    //@siclog "Step 16" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 16?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");

    t_Watchdog.stop;

    //@siclog "Step 17" siclog@

    // Config SS to report Reception of Buffer status report

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, ((tsc_OnDurationTimer-10)*v_SlotsInframe) +f_NR_DRX_LastUL_Slot(nr_Cell1));

    // UL Grant of 16 bits

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_Timing1), v_NR_ResourceAllocation); // Imcs Lrb 40 bits
    // (tsc_NR_SlotOffsetK2 = )4 slots + (drx-HARQ-RTT-TimerUL ) 4 slots + (drx-RetransmissionTimerUL ) 12 slots =20 slots, a multiple of 5 slots

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, 20);
    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;

    //@siclog "Step 18" siclog@

    // Check: Does the UE transmit a Buffer Status Report on the UL indicating an empty buffer?

    // Get the time when UE sent BSR

    // Note the function not suitable for finding the UL Data timing with respect to Grant, but still result in same value

    //v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK2);

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, ?)) };  //LCG 2, present

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('??'O)) };   // 1byte Padding header and 2 byte padding payload

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, -, v_MAC_PDUListUL));

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    t_Watchdog.stop;

  } ;
After
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 
    const UInt_Type tsc_OnDurationTimer := 20; // in ms

    const UInt_Type tsc_InactivityTimer := 10;  // in  ms
    const UInt_Type tsc_DRXRetransTimer_DL := 8;// in slots
    const UInt_Type tsc_DRXRetransTimer_UL := 8;// in slots 

    //const UInt_Type tsc_MaxHARQTx := 5;

    const UInt_Type tsc_DRX_HARQ_RTT_TimerDL := 4;// in slots 56/14

    const UInt_Type tsc_DRX_HARQ_RTT_TimerUL := 4;// in slots 56/14  
    const UInt_Type tsc_HarqProcessId :=0; //Arbitrarily selected

    // As per 38.508-1 Table 4.6.3-192: TDD-UL-DL-Config TDD UL DL Periodicity is 5 slots for all SCS configs used in Signalling (15,30,120)

    const UInt_Type tsc_Dl_UL_TransPeriodicity :=5;

    var UInt_Type v_LongDRXCycle := 640;

    var SubFrameTiming_Type v_Timing  := valueof(cs_SubFrameTiming(0, 0, 0));

    var SubFrameTiming_Type v_Timing1 := v_Timing;

    var SubFrameTiming_Type v_Timing2 := v_Timing;

    var integer v_NR_SlotOffsetK1 := f_NR_GetSlotOffsetK1(nr_Cell1);
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(nr_Cell1);

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1) ;

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var NR_MAC_SDU_Type v_EncodedRlcPdu1;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (present) NR_MAC_CE_SubPDU_UL_List_Type v_CE_SubPDUListUL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;

    timer t_Watchdog := p_WatchDog;

    // Auto UL Grant on SR reception

    // REMOVED f_NR_ULGrantConfiguration_Stop(nr_Cell1, cs_TimingInfo_Now, cs_NR_UplinkTimeAlignment_Stop);
    // suppress number of DL retransmissions:

    f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(nr_Cell1);

    // to configure SS to report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));

    //@siclog "Step 3" siclog@

    // Choose the next subframe when the onDurationTimer is started.

    // with start-offset chosen in the way that onDuration start on valid DL
    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    // The other things in Step 3 automatically taken care by SS

    t_Watchdog.start;

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, 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_Timing1), v_MAC_PDUListDL));

    //@siclog "Step 4" siclog@

    // Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 1?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    t_Watchdog.stop;

    //@siclog "Step 5" siclog@

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    // Last PDCCH occasion while On Duration Timer is running.

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_OnDurationTimer *v_SlotsInframe / 10 - 1);// - the last slot during onDurationTimer

    v_Timing1 := f_NR_LastDL_Slot(nr_Cell1,v_Timing1);

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(1, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(1, 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_Timing1), v_MAC_PDUListDL));

    //@siclog "Step 7" siclog@

    // drx-InactivityTimer PDCCH-occasions after the transmission of the MAC PDU transmitted in step 5    

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_InactivityTimer * v_SlotsInSubframe - 1);

    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);

    // 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 6" siclog@

    // Check: Does the UE transmit a HARQ ACK for  the DL MAC PDU in Step 5?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 8" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    t_Watchdog.stop;

    //@siclog "Step 9" siclog@

    // set CRC error as error mode

    //Configure SS to corrupt CRC in transmission of DL MAC PDU

    //in the last 1 PDCCH occasion before the Drx-onDurationTimer expires
    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Erroneous));

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_OnDurationTimer * v_SlotsInframe / 10 - 1);

    v_Timing1 := f_NR_LastDL_Slot(nr_Cell1,v_Timing1);

    // The other things in Step 9 automatically taken care by SS

    // step 9 and 11 should be on one HARQ process

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(3, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(3, 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_Timing1), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    // set CRC error as normal mode

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_DRX_HARQ_RTT_TimerDL);

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing2)));

    //@siclog "Step 11" siclog@
    //In the first PDCCH occasion when the Drx-RetransmissionTimerDL for the MAC PDU in Step 9 is started(i.e. after expiry of drx-HARQ-RTT-TimerDL after step 9), 

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1,v_NR_SlotOffsetK1 +  tsc_DRX_HARQ_RTT_TimerDL - 1); 

    v_Timing2 := f_NR_NextDL_Slot(nr_Cell1,v_Timing2);

    // The other things in Step 11 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 10" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, nack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    //@siclog "Step 12" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 9?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    t_Watchdog.stop;

   //@siclog "Step 13" siclog@

    // set CRC error as error mode

    //Configure SS to corrupt CRC in transmission of DL MAC PDU

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Erroneous));

    // At least drx-InactivityTimer PDCCH occasions after the transmission of the DL MAC PDU in Step 11 has been indicated (This means the next DRX cycle or later after Step 11)  

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1,tsc_OnDurationTimer * v_SlotsInframe / 10 - 1);

    v_Timing1 := f_NR_LastDL_Slot(nr_Cell1,v_Timing1);

    // The other things in Step 13 automatically taken care by SS

    // step 13 and 15 should be on one HARQ process

    v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(4, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(4, 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_Timing1), v_MAC_PDUListDL,{ Id := tsc_HarqProcessId }));

    // set CRC error as normal mode

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_DRX_HARQ_RTT_TimerDL);

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing2)));

    //@siclog "Step 15" siclog@

    // 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, v_NR_SlotOffsetK1 + tsc_DRX_HARQ_RTT_TimerDL + tsc_DRXRetransTimer_DL - 1);

    v_Timing2 := f_NR_LastDL_Slot(nr_Cell1,v_Timing2);

    // 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 14" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 14?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, nack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 14");

    //@siclog "Step 16" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 16?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");

    t_Watchdog.stop;

    //@siclog "Step 17" siclog@

    // Config SS to report Reception of Buffer status report

    // At least drx-InactivityTimer PDCCH subframes after the transmission of the DL MAC PDU in Step 15 has been indicated in the last PDCCH occasionsubframe when the onDuratiopnTimer is still running (This means the next DRX cycle or later after Step 9)

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_NR_DuplexMode, v_LongDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1,tsc_OnDurationTimer * v_SlotsInframe / 10 - 1);

    v_Timing1 := f_NR_LastUL_Slot(nr_Cell1,v_Timing1);

    // UL Grant of 16 bits

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_Timing1), v_NR_ResourceAllocation,-,cs_NR_UplinkTimeAlignment_Stop); // Imcs Lrb 40 bits  
    //@siclog "Step 19" siclog@  

    // 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);

    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;

    //@siclog "Step 18" siclog@

    // Check: Does the UE transmit a Buffer Status Report on the UL indicating an empty buffer?

    // Get the time when UE sent BSR

    // Note the function not suitable for finding the UL Data timing with respect to Grant, but still result in same value

    //v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, tsc_NR_SlotOffsetK2);

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_LongBSR_SubHeader, cr_LongBSR_Payload('00000000'B, {})) };

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('?'O)) };   // 1byte Padding header and 2 byte padding payload  

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, -, v_MAC_PDUListUL));

    //@siclog "Step 20" siclog@
    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    t_Watchdog.stop;

  } ;
2.4 Change 4

	Function name
	f_NR_OneULGrantTransmission

	Reason for change
	At step 17 when configure one shot UL grant, the TA is enable by default. This will interferene with the DRX operation under test.

	Summary of change
	Add new parameter p_PUCCH_Synch to allow the function to change TA configuration

	TTCN module
	NR_ConfigurationSteps

	MCC160 Comment
	Accepted


Before 

  function f_NR_OneULGrantTransmission(NR_CellId_Type p_CellId,

                                       template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                       template (value) NR_ResourceAllocation_Type p_ResourceAllocation := cs_NR_ResourceAllocationDef,

                                       template (omit) NR_HarqProcessConfig_Type p_NR_HarqProcessConfig := omit) runs on NR_BASE_PTC

  {

    f_NR_ULGrantConfiguration_Start(p_CellId,

                                    p_TimingInfo,

                                    p_ResourceAllocation.Imcs,

                                    cs_NR_FreqDomainSchedulExplicit(-, p_ResourceAllocation.Lrbs),

                                    -,
                                    cs_UL_GrantConfig_OneTime,

                                    p_NR_HarqProcessConfig);

  }
After

  function f_NR_OneULGrantTransmission(NR_CellId_Type p_CellId,

                                       template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                       template (value) NR_ResourceAllocation_Type p_ResourceAllocation := cs_NR_ResourceAllocationDef,

                                       template (omit) NR_HarqProcessConfig_Type p_NR_HarqProcessConfig := omit,

                                       template (omit)  NR_UplinkTimeAlignment_Synch_Type p_PUCCH_Synch := cs_NR_UplinkTimeAlignment_Start) runs on NR_BASE_PTC  
  {

    f_NR_ULGrantConfiguration_Start(p_CellId,

                                    p_TimingInfo,

                                    p_ResourceAllocation.Imcs,

                                    cs_NR_FreqDomainSchedulExplicit(-, p_ResourceAllocation.Lrbs),

                                    p_PUCCH_Synch,
                                    cs_UL_GrantConfig_OneTime,

                                    p_NR_HarqProcessConfig);

  }
2.5 Change 5

	Function name
	cs_NR_DRX_LongCycleStartOffsetMs640

	Reason for change
	drx-LongCycleStartOffset has offset of 4ms. That subframe start with UL for all FR1 default 38.508 TDD-UL-DL-ConfigCommon

	Summary of change
	Change cycle start offset from 4 to 7 in accordance with R5-202025r2

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	New Template will be defined cs_NR_DRX_LongCycleStartOffsetMs640_7 and used


Before 

 template (value) DRX_Config.drx_LongCycleStartOffset cs_NR_DRX_LongCycleStartOffsetMs640:= {ms640 := 4};
After

template (value) DRX_Config.drx_LongCycleStartOffset cs_NR_DRX_LongCycleStartOffsetMs640 := {ms640 := 7};
2.6 Change 6

	Function name
	New functions : 

f_NR_NextDL_Slot ()
f_NR_LastDL_Slot ()
f_NR_LasttDL_Slot ()

f_NR_GetSlotOffsetK1()

	Reason for change
	Value of K1 and downlink sending timing should cover all numerologies and all valid sending occasions. 

	Summary of change
	Add four functions for calculating correct DL slot timings.

	TTCN module
	

	MCC160 Comment
	Accepted


New functions
 /*

   * @desc    This function returns SubFrameTiming of the Next valid DL slot start after input Timing

   * @status

   */

  function f_NR_NextDL_Slot( NR_CellId_Type p_CellId,

                                SubFrameTiming_Type p_TimingInfo) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

      // K1 = 7,5,8 for TDD SCS15, SCS30, SCS120

    var integer v_LastSlot:= 0;

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(p_CellId);

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_CellId);

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1) ;

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var integer v_Dl_UL_TransPeriodicity :=5;

    var integer v_MinSlot := 0;

    var integer v_MaxSlot := 5;

    var integer v_Slot := 0;

    var SubFrameTiming_Type v_TimingInfo := f_NR_SubFrameTiming_AddSlots( p_TimingInfo, 1);;

    if (ischosen(v_NR_DuplexMode.TDD))

    {

      select (v_SCS) {

          case (kHz15) {

            // K1 = 7, DDDFU-DDDFU, valid DL slot 1,2,6,7

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number;

            v_TimingInfo.Subframe.Number := 0;

            v_MinSlot := 1;

            v_MaxSlot := 2;

          }

          case (kHz30) { 

            // K1 = 5, DD, DD,DD,DF,UU-DD,DD,IDD,DF,UU, valid DL slot 2,3,4,12,13,14

            v_Dl_UL_TransPeriodicity := 10;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology1;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology1 := 0;

            v_MinSlot := 2;

            v_MaxSlot := 4;

          }

          case (kHz120) { 

            // K1 = 8, DDDFU DDDFU, ...., valid DL slot 0,5,10,...,75

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology3;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology3 := 0;

            v_MinSlot := 0;

            v_MaxSlot := 0; 

          }

          case else {FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing");}

      }

      v_LastSlot := v_Slot mod v_Dl_UL_TransPeriodicity;

      if (v_LastSlot > v_MaxSlot)

      {

        v_LastSlot := v_Slot - v_LastSlot + v_MinSlot + v_Dl_UL_TransPeriodicity;

      }

      else

      {

        if (v_LastSlot < v_MinSlot)

        {

          v_LastSlot := v_Slot - v_LastSlot + v_MinSlot;

        }

        else{

          v_LastSlot := v_Slot;

        }

      }

      v_TimingInfo := f_NR_SubFrameTiming_AddSlots( v_TimingInfo, v_LastSlot);

    }

    // for FDD, any slot is valid

    return v_TimingInfo;

  }

  /*

   * @desc    This function returns SubFrameTiming of the last valid DL slot up to the input SubFrameTiming

   * @status

   */

  function f_NR_LastDL_Slot( NR_CellId_Type p_CellId,

                                SubFrameTiming_Type p_TimingInfo) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

      // as per 38.508-1 Table 4.6.3-103: PDSCH-TimeDomainResourceAllocationList K0 =0 (Slot offset between DCI and its scheduled PDSCH)is assumed

      // K1 = 7,5,8 for TDD SCS15, SCS30, SCS120

    var integer v_LastSlot:= 0;

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(p_CellId);

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_CellId);

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1) ;

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var integer v_Dl_UL_TransPeriodicity :=5;

    var integer v_MinSlot := 0;

    var integer v_MaxSlot := 5;

    var integer v_Slot := 0;

    var SubFrameTiming_Type v_TimingInfo := p_TimingInfo;

    if (ischosen(v_NR_DuplexMode.TDD))

    {

      select (v_SCS) {

          case (kHz15) {

            // K1 = 7, DDDFU-DDDFU, valid DL slot 1,2,6,7

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number;

            v_TimingInfo.Subframe.Number := 0;

            v_MinSlot := 1;

            v_MaxSlot := 2;

          }

          case (kHz30) { 

            // K1 = 5, DD, DD,DD,DF,UU-DD,DD,IDD,DF,UU, valid DL slot 2,3,4,12,13,14

            v_Dl_UL_TransPeriodicity := 10;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology1;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology1 := 0;

            v_MinSlot := 2;

            v_MaxSlot := 4;

          }

          case (kHz120) { 

            // K1 = 8, DDDFU DDDFU, ...., valid DL slot 0,5,10,...,75

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology3;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology3 := 0;

            v_MinSlot := 0;

            v_MaxSlot := 0; 

          }

          case else {FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing");}

      }

      v_LastSlot := v_Slot mod v_Dl_UL_TransPeriodicity;

      if (v_LastSlot > v_MaxSlot)

      {

        v_LastSlot := v_Slot - (v_LastSlot - v_MaxSlot);

      }

      else

      {

        if (v_LastSlot < v_MinSlot)

        {

          v_LastSlot := v_Slot - (v_LastSlot + v_Dl_UL_TransPeriodicity - v_MaxSlot);

        }

        else{

          v_LastSlot := v_Slot;

        }

      }

      if (v_LastSlot < 0 )

      { // LastSlot is in previous Frame

        v_LastSlot := v_LastSlot + v_SlotsInframe;

        v_TimingInfo.SFN.Number := (v_TimingInfo.SFN.Number + 1023) mod 1024; 

        if (v_TimingInfo.SFN.Number > 1022)

        {

          v_TimingInfo.HSFN.Number := (v_TimingInfo.HSFN.Number + 1023) mod 1024; 

        }

      }

      v_TimingInfo := f_NR_SubFrameTiming_AddSlots( v_TimingInfo, v_LastSlot);

    }

    // for FDD, any slot is valid

    return v_TimingInfo;

  }

  /*

   * @desc    This function returns SubFrameTiming of the last valid PDCCH slot for scheduling UL slot up to the input SubFrameTiming

   * @status

   */

  function f_NR_LastUL_Slot( NR_CellId_Type p_CellId,

                                SubFrameTiming_Type p_TimingInfo) runs on NR_BASE_PTC return SubFrameTiming_Type

  {

    var integer v_LastSlot:= 0;

    var NR_DuplexMode_Type v_NR_DuplexMode := f_NR_CellInfo_GetDuplexMode(p_CellId);

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_CellId);

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1) ;

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var integer v_Dl_UL_TransPeriodicity :=5;

    var integer v_MinSlot := 0;

    var integer v_MaxSlot := 5;

    var integer v_Slot := 0;

    var SubFrameTiming_Type v_TimingInfo := p_TimingInfo;

    if (ischosen(v_NR_DuplexMode.TDD))

    {

      select (v_SCS) {

          case (kHz15) {

            // K2 = 4, DDDFU-DDDFU, valid PDCCH slot 0, 5

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number;

            v_TimingInfo.Subframe.Number := 0;

            v_MinSlot := 0;

            v_MaxSlot := 0;

          }

          case (kHz30) { 

            // K2 = 4, DD, DD,DD,DF,UU-DD,DD,IDD,DF,UU, valid PDCCH slot 4,5,14,15

            v_Dl_UL_TransPeriodicity := 10;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology1;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology1 := 0;

            v_MinSlot := 4;

            v_MaxSlot := 5;

          }

          case (kHz120) { 

            // K2 = 4, DDDFU DDDFU, ...., valid DL slot 0,5,10,...,75

            v_Dl_UL_TransPeriodicity := 5;

            v_Slot := v_TimingInfo.Subframe.Number * v_SlotsInSubframe + v_TimingInfo.Slot.SlotOffset.Numerology3;

            v_TimingInfo.Subframe.Number := 0;

            v_TimingInfo.Slot.SlotOffset.Numerology3 := 0;

            v_MinSlot := 0;

            v_MaxSlot := 0; 

          }

          case else {FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing");}

      }

      v_LastSlot := v_Slot mod v_Dl_UL_TransPeriodicity;

      if (v_LastSlot > v_MaxSlot)

      {

        v_LastSlot := v_Slot - (v_LastSlot - v_MaxSlot);

      }

      else

      {

        if (v_LastSlot < v_MinSlot)

        {

          v_LastSlot := v_Slot - (v_LastSlot + v_Dl_UL_TransPeriodicity - v_MaxSlot);

        }

        else{

          v_LastSlot := v_Slot;

        }

      }

      if (v_LastSlot < 0 )

      { // LastSlot is in previous Frame

        v_LastSlot := v_LastSlot + v_SlotsInframe;

        v_TimingInfo.SFN.Number := (v_TimingInfo.SFN.Number + 1023) mod 1024; 

        if (v_TimingInfo.SFN.Number > 1022)

        {

          v_TimingInfo.HSFN.Number := (v_TimingInfo.HSFN.Number + 1023) mod 1024; 

        }

      }

      v_TimingInfo := f_NR_SubFrameTiming_AddSlots( v_TimingInfo, v_LastSlot);

    }

    // for FDD, any slot is valid

    return v_TimingInfo;

  }

  function f_NR_GetSlotOffsetK1(NR_CellId_Type p_NR_CellId) runs on NR_BASE_PTC return integer

  {

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);

     var integer v_NR_SlotOffsetK1 := 5;

    select (v_SCS) { //Acc to 38.211 Table 4.3.2-1

      case(kHz15)  { v_NR_SlotOffsetK1 := 7; }

      case(kHz30)  { v_NR_SlotOffsetK1 := 5; }

      case(kHz120) { v_NR_SlotOffsetK1 := 8; }

      case else    { FatalError(__FILE__, __LINE__, "Invalid SubcarrierSpacing"); }

    }

    return v_NR_SlotOffsetK1;

  }

3. Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 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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