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1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc153516851]Corrections required
1.1 [bookmark: _Toc153516852]Change to the Function f_NR5GC_RRC_ProcedureDelayWithRACH
	Function name
	f_NR5GC_RRC_ProcedureDelayWithRACH

	Reason for change
	In the current TTCN implementation of function : f_NR5GC_RRC_ProcedureDelayWithRACH, 

1) p_Nms = 16 case is not considered for the calculation of v_DeltaTDLmax ( this is necessary for the test case 8.1.5.8.2.x )

2) v_T1 always calculated in this function ,  but where as in the case of 8.1.5.8.2.x , v_T1 is already given as part of the p_SRB_COMMON_REQ message . so v_T1 should be calculated only when p_SRB_COMMON_REQ message is having immediate activation.

	Summary of change
	1) p_Nms = 16 case is considered for the calculation of v_DeltaTDLmax

2) v_T1 is calculated only when incoming p_SRB_COMMON_REQ  message is having immediate activation

	TTCN module
	Common\NR5GC\NR5GC_RRCSteps.ttcn

	MCC160 Comment
	1. Accepted
2. Accepted in principle. When the activation time is set we should still adapt the subframe and slot used for T1. See MCC160 proposed implementation below.



Before Change:
	function f_NR5GC_RRC_ProcedureDelayWithRACH(NR_CellId_Type                        p_NR_CellId,
                                              template (value) NR_SRB_COMMON_REQ    p_SRB_COMMON_REQ,
                                              template (present) NR_SRB_COMMON_IND  p_SRB_COMMON_IND,
                                              integer                               p_Nms,
                                              charstring                            p_TestcaseStep
                                              ) runs on NR_BASE_PTC return NR_SRB_COMMON_IND
  {  //@sic R5-237419 renamed function to f_NR5GC_RRC_ProcedureDelayWithRACH sic@
    var integer v_T1Slots;
    var integer v_T2Slots;
    var integer v_T3Slots;
    var integer v_T4Slots;
    var SubFrameTiming_Type v_T1; // Send DL Msg
    var SubFrameTiming_Type v_T2; // HARQ ACK receive
    var SubFrameTiming_Type v_T3; // Start UL Grant start
    var SubFrameTiming_Type v_T4; // UL RRC PDU received
    var SubFrameTiming_Type v_Tnow;
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var integer v_Nslots := p_Nms*v_SlotsNumberPerSubframe + 1;  //@sic R5s210842 change 2.1 sic@
    var integer v_Delta1;
    var integer v_Delta2;
    var integer v_GrantPeriodicity;
    var integer v_DL_RetransmissionCnt := 0;
    var NR_SYSTEM_IND v_SYS_IND;
    var boolean v_T2Flag := false;
    var boolean v_T4Flag := false;
    var integer v_K1;
    var integer v_K2 := 4;
    var NR_SRB_COMMON_IND v_ReceivedNR_SRB_COMMON_IND;
    var integer v_MaxNumberSlots := 1024 * 10 * v_SlotsNumberPerSubframe;     // Maximum number per SFN complete cycle
    var boolean v_RACH_ProcedureStarted := false;
    var integer v_DeltaTDLmax := 0;
    var template (value) NR_SRB_COMMON_REQ v_SRB_COMMON_REQ := p_SRB_COMMON_REQ;
    
    timer t_Watchdog;
    // The SS transmits an RRCReestablishment/RRCResume message on slot #i in the radio frame,where:
    // i = 1 for micro=0,1
    // i = 21 for micro=3
    v_T1 := f_NR_GetNextSendOccasion_DL(p_NR_CellId);
    v_T1.SFN.Number := (v_T1.SFN.Number + 1) mod 1024;
    select (v_SCS) {
        case (kHz15) {
            v_T1.Subframe.Number := 1;
            v_T1.Slot.SlotOffset.Numerology0 := true;
            if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)) {
                if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                    v_T1.Subframe.Number := 1;
                } else {
                    v_T1.Subframe.Number := 5;
                }
            }
        }
        case (kHz30) {
            v_T1.Subframe.Number := 0;
            v_T1.Slot.SlotOffset.Numerology1 := 1;
        }
        case (kHz120) {
            v_T1.Subframe.Number := 2;
            v_T1.Slot.SlotOffset.Numerology3 := 5;
            if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                v_T1.Subframe.Number := 5;
                v_T1.Subframe.Number := 2;
            }
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SCS");}
    }
    v_SRB_COMMON_REQ.Common.TimingInfo.SubFrame := v_T1;

    v_T1Slots := f_NR_ConvertTiming_To_TimingInSlots(v_T1, v_SlotsNumberPerSubframe);
    // Initialise GrantPeriodicity, Delta1, K1
    if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
        v_GrantPeriodicity := 1; // Grant repeated in every slot
        v_Delta1 := 0;
        v_K1 := 7;
        v_DeltaTDLmax := 7;
        if (f_NR_CellInfo_GetHalfDuplexFDD(p_NR_CellId)) {
            select (p_Nms) { //@sic R5-232191 R5-237429 sic@
                case (10) {v_DeltaTDLmax := 2;}
                case (6)  {v_DeltaTDLmax := 6;}
                case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
            }
        }
    } else { // TDD
        select(v_SCS) {
            case(kHz15) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5 - (v_T1Slots + v_Nslots)) mod 5;
                v_K1 := 7;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10) {v_DeltaTDLmax := 7;}
                    case (6)  {v_DeltaTDLmax := 11;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz30) {
                v_GrantPeriodicity := 10; //Grant repeated every 10 slots
                v_Delta1 := (4 - (v_T1Slots + v_Nslots) mod 10) mod 10;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10) {v_DeltaTDLmax := 17;}
                    case (6)  {v_DeltaTDLmax := 25;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz120) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5- (v_T1Slots + v_Nslots) mod 5) mod 5;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10) {v_DeltaTDLmax := 32;}
                    case (6)  {v_DeltaTDLmax := 24;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
        }
    }
    
    //Calculate T3 - UL grant when CSS is used
    v_T3Slots := v_T1Slots + v_Nslots + v_Delta1;
    v_T3 := f_NR_ConvertTimingInSlots_To_Timing(v_T3Slots, v_SCS, v_SlotsNumberPerSubframe);
    
    //T1: send DL Msg
    SRB.send(v_SRB_COMMON_REQ);

    //Enable HARQ ack/nack reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(enable), cs_TimingInfo_NR(v_T1)); //@sic R5s210842 change 2.4 sic@
    //Enable RACH preamble reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(enable));
    
    //T3 configure SS with periodic UL Grant at T3
    f_NR_ULGrantConfiguration_Start(p_NR_CellId, cs_TimingInfo_NR(v_T3), -, -, -, cs_UL_GrantConfig_ContPeriodic(v_GrantPeriodicity));
                                          
    // Start WatchDog timer
    v_Tnow := f_NR_GetCurrentTiming(p_NR_CellId);
    t_Watchdog.start (int2float(f_SubFrameTiming_Duration(v_Tnow, v_T1) + p_Nms + 50) / 1000.0);  /* 50ms added to be at the safe side */
    
    alt {
        /* HARQ NACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, nack)) {
            v_DL_RetransmissionCnt := v_DL_RetransmissionCnt + 1;
            if (v_DL_RetransmissionCnt > 4) {
                t_Watchdog.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "DL Msg retransmissions > 4");
            } else {
                repeat;
            }
        }
        /* HARQ ACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, ack))-> value v_SYS_IND {
            v_T2 := v_SYS_IND.Common.TimingInfo.SubFrame;
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(disable), -, tsc_NoCnfReq);    /* disable indication of HARQ ack/nack; @sic R5s220683 sic@ */
            v_T2Flag := true;
            repeat;
        }
        /* HARQ error indication */
        [] SYSIND.receive (car_NR_SYSTEM_HARQ_ERROR(p_NR_CellId, cr_NR_HarqErrorUL_Any)) {
            f_SetVerdictInconc(__FILE__, __LINE__, p_TestcaseStep & "HARQ error for UL transmission in RRC Delay test");
            t_Watchdog.stop;
        }
        //@sic R5s221179 sic@
        /* UE initiates RACH procedure */
        [] SYSIND.receive(car_NR_PRACH_Preamble_IND(?, cr_TimingInfo_Any, ?)) {
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(disable), -, tsc_NoCnfReq);  // @sic R5s220683 sic@
            v_RACH_ProcedureStarted := true;
            repeat;   //@sic R5s220813 sic@
        }
        [] SRB.receive(p_SRB_COMMON_IND) -> value v_ReceivedNR_SRB_COMMON_IND {
            v_T4 := v_ReceivedNR_SRB_COMMON_IND.Common.TimingInfo.SubFrame;
            v_T4Flag := true;
            t_Watchdog.stop;
        }
        [] t_Watchdog.timeout {  /* timeout => after T5 */
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "t_Watchdog timeout");
        }
    }
    //Stop UL Grant
    f_NR_ULGrantConfiguration_Stop(p_NR_CellId);
    
    if (not v_T2Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL ACK not received");
    }
    if (not v_T4Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL Msg not received");
    }
    
    v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
    if (not v_RACH_ProcedureStarted) {
    // No RACH procedure was initiated by UE
    // Timing calculation as per 38.523-3 clause 7.3.7.2
        //Check the Delay
        v_T2Slots := (((v_T2.SFN.Number * 10) + v_T2.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T2) + v_MaxNumberSlots;
        v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
        //Initialise Delta2
        if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
            v_Delta2 := 0;
        } else { //TDD
            select(v_SCS) {
                case(kHz15) {
                    v_Delta2 := (5 - (v_T2Slots - v_K1 + v_Nslots)) mod 5;
                }
                case(kHz30) {
                    v_Delta2 := (4 - (v_T2Slots - v_K1 + v_Nslots) mod 10) mod 10;
                }
                case(kHz120) {
                    v_Delta2 := (5- (v_T2Slots - v_K1 + v_Nslots) mod 5) mod 5;
                }
                case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
            }
        }
        if ( ((v_T4Slots - v_K2) - (v_T2Slots - v_K1))mod v_MaxNumberSlots <= (v_Nslots + v_Delta2)) {
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
    } else {
        // RACH procedure was initiated by UE
        // Timing calculation as per 38.523-3 clause 7.3.7.3
        v_T1Slots := (((v_T1.SFN.Number * 10) + v_T1.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T1) + v_MaxNumberSlots; //@sic R5s220683 sic@
        if ( (v_T4Slots - v_T1Slots) <= ( v_Nslots + v_DeltaTDLmax) ) {  //@sic R5s220683 sic@
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
   }
   return v_ReceivedNR_SRB_COMMON_IND;
  }



After Change:
	  function f_NR5GC_RRC_ProcedureDelayWithRACH(NR_CellId_Type                        p_NR_CellId,
                                              template (value) NR_SRB_COMMON_REQ    p_SRB_COMMON_REQ,
                                              template (present) NR_SRB_COMMON_IND  p_SRB_COMMON_IND,
                                              integer                               p_Nms,
                                              charstring                            p_TestcaseStep
                                              ) runs on NR_BASE_PTC return NR_SRB_COMMON_IND
  {  //@sic R5-237419 renamed function to f_NR5GC_RRC_ProcedureDelayWithRACH sic@
    var integer v_T1Slots;
    var integer v_T2Slots;
    var integer v_T3Slots;
    var integer v_T4Slots;
    var SubFrameTiming_Type v_T1; // Send DL Msg
    var SubFrameTiming_Type v_T2; // HARQ ACK receive
    var SubFrameTiming_Type v_T3; // Start UL Grant start
    var SubFrameTiming_Type v_T4; // UL RRC PDU received
    var SubFrameTiming_Type v_Tnow;
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var integer v_Nslots := p_Nms*v_SlotsNumberPerSubframe + 1;  //@sic R5s210842 change 2.1 sic@
    var integer v_Delta1;
    var integer v_Delta2;
    var integer v_GrantPeriodicity;
    var integer v_DL_RetransmissionCnt := 0;
    var NR_SYSTEM_IND v_SYS_IND;
    var boolean v_T2Flag := false;
    var boolean v_T4Flag := false;
    var integer v_K1;
    var integer v_K2 := 4;
    var NR_SRB_COMMON_IND v_ReceivedNR_SRB_COMMON_IND;
    var integer v_MaxNumberSlots := 1024 * 10 * v_SlotsNumberPerSubframe;     // Maximum number per SFN complete cycle
    var boolean v_RACH_ProcedureStarted := false;
    var integer v_DeltaTDLmax := 0;
    var template (value) NR_SRB_COMMON_REQ v_SRB_COMMON_REQ := p_SRB_COMMON_REQ;
    
    timer t_Watchdog;
    // The SS transmits an RRCReestablishment/RRCResume message on slot #i in the radio frame,where:
    // i = 1 for micro=0,1
    // i = 21 for micro=3
    if (f_TimingInfo_IsNow(v_SRB_COMMON_REQ.Common.TimingInfo)) {  //WA#WI=1229735
    v_T1 := f_NR_GetNextSendOccasion_DL(p_NR_CellId);
    v_T1.SFN.Number := (v_T1.SFN.Number + 1) mod 1024;
    select (v_SCS) {
        case (kHz15) {
            v_T1.Subframe.Number := 1;
            v_T1.Slot.SlotOffset.Numerology0 := true;
            if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)) {
                if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                    v_T1.Subframe.Number := 1;
                } else {
                    v_T1.Subframe.Number := 5;
                }
            }
        }
        case (kHz30) {
            v_T1.Subframe.Number := 0;
            v_T1.Slot.SlotOffset.Numerology1 := 1;
        }
        case (kHz120) {
            v_T1.Subframe.Number := 2;
            v_T1.Slot.SlotOffset.Numerology3 := 5;
            if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                v_T1.Subframe.Number := 5;
                //v_T1.Subframe.Number := 2; //WA#WI=1229735
            }
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SCS");}
    }
    v_SRB_COMMON_REQ.Common.TimingInfo.SubFrame := v_T1;
    }
    else{ //WA#WI=1229735
     v_T1 := valueof(v_SRB_COMMON_REQ.Common.TimingInfo.SubFrame);   
    }
      
    v_T1Slots := f_NR_ConvertTiming_To_TimingInSlots(v_T1, v_SlotsNumberPerSubframe); 
    // Initialise GrantPeriodicity, Delta1, K1
    if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
        v_GrantPeriodicity := 1; // Grant repeated in every slot
        v_Delta1 := 0;
        v_K1 := 7;
        v_DeltaTDLmax := 7;
        if (f_NR_CellInfo_GetHalfDuplexFDD(p_NR_CellId)) {
            select (p_Nms) { //@sic R5-232191 R5-237429 sic@
                case (10,16) {v_DeltaTDLmax := 2;} //WA#WI=1229735
                case (6)  {v_DeltaTDLmax := 6;}
                case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
            }
        }
    } else { // TDD
        select(v_SCS) {
            case(kHz15) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5 - (v_T1Slots + v_Nslots)) mod 5;
                v_K1 := 7;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10,16) {v_DeltaTDLmax := 7;} //WA#WI=1229735
                    case (6)  {v_DeltaTDLmax := 11;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz30) {
                v_GrantPeriodicity := 10; //Grant repeated every 10 slots
                v_Delta1 := (4 - (v_T1Slots + v_Nslots) mod 10) mod 10;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10,16) {v_DeltaTDLmax := 17;} //WA#WI=1229735
                    case (6)  {v_DeltaTDLmax := 25;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz120) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5- (v_T1Slots + v_Nslots) mod 5) mod 5;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 sic@
                    case (10,16) {v_DeltaTDLmax := 32;} //WA#WI=1229735
                    case (6)  {v_DeltaTDLmax := 24;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
        }
    }
    
    //Calculate T3 - UL grant when CSS is used
    v_T3Slots := v_T1Slots + v_Nslots + v_Delta1;
    v_T3 := f_NR_ConvertTimingInSlots_To_Timing(v_T3Slots, v_SCS, v_SlotsNumberPerSubframe);
    
    //T1: send DL Msg
    SRB.send(v_SRB_COMMON_REQ);

    //Enable HARQ ack/nack reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(enable), cs_TimingInfo_NR(v_T1)); //@sic R5s210842 change 2.4 sic@
    //Enable RACH preamble reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(enable));
    
    //T3 configure SS with periodic UL Grant at T3
    f_NR_ULGrantConfiguration_Start(p_NR_CellId, cs_TimingInfo_NR(v_T3), -, -, -, cs_UL_GrantConfig_ContPeriodic(v_GrantPeriodicity));
                                          
    // Start WatchDog timer
    v_Tnow := f_NR_GetCurrentTiming(p_NR_CellId);
    t_Watchdog.start (int2float(f_SubFrameTiming_Duration(v_Tnow, v_T1) + p_Nms + 50) / 1000.0);  /* 50ms added to be at the safe side */
    
    alt {
        /* HARQ NACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, nack)) {
            v_DL_RetransmissionCnt := v_DL_RetransmissionCnt + 1;
            if (v_DL_RetransmissionCnt > 4) {
                t_Watchdog.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "DL Msg retransmissions > 4");
            } else {
                repeat;
            }
        }
        /* HARQ ACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, ack))-> value v_SYS_IND {
            v_T2 := v_SYS_IND.Common.TimingInfo.SubFrame;
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(disable), -, tsc_NoCnfReq);    /* disable indication of HARQ ack/nack; @sic R5s220683 sic@ */
            v_T2Flag := true;
            repeat;
        }
        /* HARQ error indication */
        [] SYSIND.receive (car_NR_SYSTEM_HARQ_ERROR(p_NR_CellId, cr_NR_HarqErrorUL_Any)) {
            f_SetVerdictInconc(__FILE__, __LINE__, p_TestcaseStep & "HARQ error for UL transmission in RRC Delay test");
            t_Watchdog.stop;
        }
        //@sic R5s221179 sic@
        /* UE initiates RACH procedure */
        [] SYSIND.receive(car_NR_PRACH_Preamble_IND(?, cr_TimingInfo_Any, ?)) {
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(disable), -, tsc_NoCnfReq);  // @sic R5s220683 sic@
            v_RACH_ProcedureStarted := true;
            repeat;   //@sic R5s220813 sic@
        }
        [] SRB.receive(p_SRB_COMMON_IND) -> value v_ReceivedNR_SRB_COMMON_IND {
            v_T4 := v_ReceivedNR_SRB_COMMON_IND.Common.TimingInfo.SubFrame;
            v_T4Flag := true;
            t_Watchdog.stop;
        }
        [] t_Watchdog.timeout {  /* timeout => after T5 */
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "t_Watchdog timeout");
        }
    }
    //Stop UL Grant
    f_NR_ULGrantConfiguration_Stop(p_NR_CellId);
    
    if (not v_T2Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL ACK not received");
    }
    if (not v_T4Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL Msg not received");
    }
    
    v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
    if (not v_RACH_ProcedureStarted) {
    // No RACH procedure was initiated by UE
    // Timing calculation as per 38.523-3 clause 7.3.7.2
        //Check the Delay
        v_T2Slots := (((v_T2.SFN.Number * 10) + v_T2.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T2) + v_MaxNumberSlots;
        v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
        //Initialise Delta2
        if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
            v_Delta2 := 0;
        } else { //TDD
            select(v_SCS) {
                case(kHz15) {
                    v_Delta2 := (5 - (v_T2Slots - v_K1 + v_Nslots)) mod 5;
                }
                case(kHz30) {
                    v_Delta2 := (4 - (v_T2Slots - v_K1 + v_Nslots) mod 10) mod 10;
                }
                case(kHz120) {
                    v_Delta2 := (5- (v_T2Slots - v_K1 + v_Nslots) mod 5) mod 5;
                }
                case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
            }
        }
        if ( ((v_T4Slots - v_K2) - (v_T2Slots - v_K1))mod v_MaxNumberSlots <= (v_Nslots + v_Delta2)) {
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
    } else {
        // RACH procedure was initiated by UE
        // Timing calculation as per 38.523-3 clause 7.3.7.3
        v_T1Slots := (((v_T1.SFN.Number * 10) + v_T1.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T1) + v_MaxNumberSlots; //@sic R5s220683 sic@
        if ( (v_T4Slots - v_T1Slots) <= ( v_Nslots + v_DeltaTDLmax) ) {  //@sic R5s220683 sic@
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
   }
   return v_ReceivedNR_SRB_COMMON_IND;
  }




MCC160 proposed implementation
  function f_NR5GC_RRC_ProcedureDelayWithRACH(NR_CellId_Type                        p_NR_CellId,
                                              template (value) NR_SRB_COMMON_REQ    p_SRB_COMMON_REQ,
                                              template (present) NR_SRB_COMMON_IND  p_SRB_COMMON_IND,
                                              integer                               p_Nms,
                                              charstring                            p_TestcaseStep
                                              ) runs on NR_BASE_PTC return NR_SRB_COMMON_IND
  {  //@sic R5-237419 renamed function to f_NR5GC_RRC_ProcedureDelayWithRACH sic@
    var integer v_T1Slots;
    var integer v_T2Slots;
    var integer v_T3Slots;
    var integer v_T4Slots;
    var SubFrameTiming_Type v_T1; // Send DL Msg
    var SubFrameTiming_Type v_T2; // HARQ ACK receive
    var SubFrameTiming_Type v_T3; // Start UL Grant start
    var SubFrameTiming_Type v_T4; // UL RRC PDU received
    var SubFrameTiming_Type v_Tnow;
    var integer v_SlotsNumberPerSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(p_NR_CellId);
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
    var integer v_Nslots := p_Nms*v_SlotsNumberPerSubframe + 1;  //@sic R5s210842 change 2.1 sic@
    var integer v_Delta1;
    var integer v_Delta2;
    var integer v_GrantPeriodicity;
    var integer v_DL_RetransmissionCnt := 0;
    var NR_SYSTEM_IND v_SYS_IND;
    var boolean v_T2Flag := false;
    var boolean v_T4Flag := false;
    var integer v_K1;
    var integer v_K2 := 4;
    var NR_SRB_COMMON_IND v_ReceivedNR_SRB_COMMON_IND;
    var integer v_MaxNumberSlots := 1024 * 10 * v_SlotsNumberPerSubframe;     // Maximum number per SFN complete cycle
    var boolean v_RACH_ProcedureStarted := false;
    var integer v_DeltaTDLmax := 0;
    var template (value) NR_SRB_COMMON_REQ v_SRB_COMMON_REQ := p_SRB_COMMON_REQ;
    
    timer t_Watchdog;

    // The SS transmits an RRCReestablishment/RRCResume message on slot #i in the radio frame,where:
    // i = 1 for micro=0,1
    // i = 21 for micro=3
    //@sic R5s240042 sic@
    if (f_TimingInfo_IsNow(v_SRB_COMMON_REQ.Common.TimingInfo)) {  
      v_T1 := f_NR_GetNextSendOccasion_DL(p_NR_CellId);
      v_T1.SFN.Number := (v_T1.SFN.Number + 1) mod 1024;
    } else {
      v_T1 := valueof(v_SRB_COMMON_REQ.Common.TimingInfo.SubFrame);
    }

    select (v_SCS) {
        case (kHz15) {
            v_T1.Subframe.Number := 1;
            v_T1.Slot.SlotOffset.Numerology0 := true;
            if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)) {
                if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                    v_T1.Subframe.Number := 1;
                } else {
                    v_T1.Subframe.Number := 5;
                }
            }
        }
        case (kHz30) {
            v_T1.Subframe.Number := 0;
            v_T1.Slot.SlotOffset.Numerology1 := 1;
        }
        case (kHz120) {
            v_T1.Subframe.Number := 2;
            v_T1.Slot.SlotOffset.Numerology3 := 5;
            if (p_Nms == 6) { //pc_reducedCP_Latency @sic R5-237357 sic@
                v_T1.Subframe.Number := 5;
            }
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SCS");}
    }
    v_SRB_COMMON_REQ.Common.TimingInfo.SubFrame := v_T1;

    v_T1Slots := f_NR_ConvertTiming_To_TimingInSlots(v_T1, v_SlotsNumberPerSubframe);
    // Initialise GrantPeriodicity, Delta1, K1
    if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
        v_GrantPeriodicity := 1; // Grant repeated in every slot
        v_Delta1 := 0;
        v_K1 := 7;
        v_DeltaTDLmax := 7;
        if (f_NR_CellInfo_GetHalfDuplexFDD(p_NR_CellId)) {
            select (p_Nms) { //@sic R5-232191 R5-237429 R5s240042 sic@
                case (10, 16) {v_DeltaTDLmax := 2;}
                case (6)  {v_DeltaTDLmax := 6;}
                case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
            }
        }
    } else { // TDD
        select(v_SCS) {
            case(kHz15) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5 - (v_T1Slots + v_Nslots)) mod 5;
                v_K1 := 7;
                select (p_Nms) { //@sic R5-237429 R5s240042 sic@
                    case (10, 16) {v_DeltaTDLmax := 7;}
                    case (6)  {v_DeltaTDLmax := 11;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz30) {
                v_GrantPeriodicity := 10; //Grant repeated every 10 slots
                v_Delta1 := (4 - (v_T1Slots + v_Nslots) mod 10) mod 10;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 R5s240042 sic@
                    case (10, 16) {v_DeltaTDLmax := 17;}
                    case (6)  {v_DeltaTDLmax := 25;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case(kHz120) {
                v_GrantPeriodicity := 5; //Grant repeated every 5 slots
                v_Delta1 := (5- (v_T1Slots + v_Nslots) mod 5) mod 5;
                v_K1 := 5;
                select (p_Nms) { //@sic R5-237429 R5s240042 sic@
                    case (10, 16) {v_DeltaTDLmax := 32;}
                    case (6)  {v_DeltaTDLmax := 24;}
                    case else { FatalError(__FILE__, __LINE__, "Invalid Nsf"); }
                }
            }
            case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
        }
    }
    
    //Calculate T3 - UL grant when CSS is used
    v_T3Slots := v_T1Slots + v_Nslots + v_Delta1;
    v_T3 := f_NR_ConvertTimingInSlots_To_Timing(v_T3Slots, v_SCS, v_SlotsNumberPerSubframe);
    
    //T1: send DL Msg
    SRB.send(v_SRB_COMMON_REQ);

    //Enable HARQ ack/nack reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(enable), cs_TimingInfo_NR(v_T1)); //@sic R5s210842 change 2.4 sic@
    //Enable RACH preamble reporting
    f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(enable));
    
    //T3 configure SS with periodic UL Grant at T3
    f_NR_ULGrantConfiguration_Start(p_NR_CellId, cs_TimingInfo_NR(v_T3), -, -, -, cs_UL_GrantConfig_ContPeriodic(v_GrantPeriodicity));
                                          
    // Start WatchDog timer
    v_Tnow := f_NR_GetCurrentTiming(p_NR_CellId);
    t_Watchdog.start (int2float(f_SubFrameTiming_Duration(v_Tnow, v_T1) + p_Nms + 50) / 1000.0);  /* 50ms added to be at the safe side */
    
    alt {
        /* HARQ NACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, nack)) {
            v_DL_RetransmissionCnt := v_DL_RetransmissionCnt + 1;
            if (v_DL_RetransmissionCnt > 4) {
                t_Watchdog.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "DL Msg retransmissions > 4");
            } else {
                repeat;
            }
        }
        /* HARQ ACK */
        []SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(p_NR_CellId, ack))-> value v_SYS_IND {
            v_T2 := v_SYS_IND.Common.TimingInfo.SubFrame;
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_UL_HARQ(disable), -, tsc_NoCnfReq);    /* disable indication of HARQ ack/nack; @sic R5s220683 sic@ */
            v_T2Flag := true;
            repeat;
        }
        /* HARQ error indication */
        [] SYSIND.receive (car_NR_SYSTEM_HARQ_ERROR(p_NR_CellId, cr_NR_HarqErrorUL_Any)) {
            f_SetVerdictInconc(__FILE__, __LINE__, p_TestcaseStep & "HARQ error for UL transmission in RRC Delay test");
            t_Watchdog.stop;
        }
        //@sic R5s221179 sic@
        /* UE initiates RACH procedure */
        [] SYSIND.receive(car_NR_PRACH_Preamble_IND(?, cr_TimingInfo_Any, ?)) {
            f_NR_SS_SystemIndCtrlConfig(p_NR_CellId, cds_NR_SystemIndCtrl_RachPreamble(disable), -, tsc_NoCnfReq);  // @sic R5s220683 sic@
            v_RACH_ProcedureStarted := true;
            repeat;   //@sic R5s220813 sic@
        }
        [] SRB.receive(p_SRB_COMMON_IND) -> value v_ReceivedNR_SRB_COMMON_IND {
            v_T4 := v_ReceivedNR_SRB_COMMON_IND.Common.TimingInfo.SubFrame;
            v_T4Flag := true;
            t_Watchdog.stop;
        }
        [] t_Watchdog.timeout {  /* timeout => after T5 */
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "t_Watchdog timeout");
        }
    }
    //Stop UL Grant
    f_NR_ULGrantConfiguration_Stop(p_NR_CellId);
    
    if (not v_T2Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL ACK not received");
    }
    if (not v_T4Flag) {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep & "UL Msg not received");
    }
    
    v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
    if (not v_RACH_ProcedureStarted) {
    // No RACH procedure was initiated by UE
    // Timing calculation as per 38.523-3 clause 7.3.7.2
        //Check the Delay
        v_T2Slots := (((v_T2.SFN.Number * 10) + v_T2.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T2) + v_MaxNumberSlots;
        v_T4Slots := (((v_T4.SFN.Number * 10) + v_T4.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T4) + v_MaxNumberSlots;
        //Initialise Delta2
        if (f_NR_CellInfo_GetIsFDD(p_NR_CellId)){
            v_Delta2 := 0;
        } else { //TDD
            select(v_SCS) {
                case(kHz15) {
                    v_Delta2 := (5 - (v_T2Slots - v_K1 + v_Nslots)) mod 5;
                }
                case(kHz30) {
                    v_Delta2 := (4 - (v_T2Slots - v_K1 + v_Nslots) mod 10) mod 10;
                }
                case(kHz120) {
                    v_Delta2 := (5- (v_T2Slots - v_K1 + v_Nslots) mod 5) mod 5;
                }
                case else { FatalError(__FILE__, __LINE__, "Invalid SCS"); }
            }
        }
        if ( ((v_T4Slots - v_K2) - (v_T2Slots - v_K1))mod v_MaxNumberSlots <= (v_Nslots + v_Delta2)) {
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
    } else {
        // RACH procedure was initiated by UE
        // Timing calculation as per 38.523-3 clause 7.3.7.3
        v_T1Slots := (((v_T1.SFN.Number * 10) + v_T1.Subframe.Number) * v_SlotsNumberPerSubframe) + f_NR_SubFrameTiming_GetSlotNumber(v_T1) + v_MaxNumberSlots; //@sic R5s220683 sic@
        if ( (v_T4Slots - v_T1Slots) <= ( v_Nslots + v_DeltaTDLmax) ) {  //@sic R5s220683 sic@
            f_NR_PreliminaryPass(__FILE__, __LINE__, p_TestcaseStep);
        } else {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, p_TestcaseStep);
        }
   }
   return v_ReceivedNR_SRB_COMMON_IND;
  }

