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	Reason for change:
	For Steps 15-16 of test case 8.1.4.1.2, current TTCN implementation is:
1. Receive RRC Reconfiguration Complete for Step 15
2. Execute f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14
3. Receive Registration Request for Step 16

UE can send Step 16 Registration Request 20ms after Step 15 RRCReconfigurationComplete. However, function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 takes a lot of time to finish.

For instance, the function f_NR_InitialiseRachProcedure takes around 250ms to finish. Main cause of delay is the f_NR_38508_RRCSetup which takes around 200ms to finish.

It is suggested to move execution of f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 after receiving Registration Request for Step 16.

	
	

	Summary of change:
	1. Move f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 after receiving Registration Request for Step 16.
2. Declare new function f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10.
3. Declare new function f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10.
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1. [bookmark: _Toc122434485][bookmark: _Toc52895930]Overview
This document lists all the changes needed to correct issues in the ATS iwd-TTCN3-B2020-09_D20wk50 related to the title of this CR.
Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc54186268]Corrections required
2.1 Change 1
	Function name
	fl_TC_8_1_4_1_2_TestBody

	Reason for change
	For Steps 15-16 of test case 8.1.4.1.2, current TTCN implementation is:
1. Receive RRC Reconfiguration Complete for Step 15
2. Execute f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14
3. Receive Registration Request for Step 16

UE can send Step 16 Registration Request 20ms after Step 15 RRCReconfigurationComplete. However, function f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 takes a lot of time to finish.

For instance, the function f_NR_InitialiseRachProcedure takes around 250ms to finish. Main cause of delay is the f_NR_38508_RRCSetup which takes around 200ms to finish.

It is suggested to move execution of f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 after receiving Registration Request for Step 16.


	Summary of change
	Move f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 after receiving Registration Request for Step 16.

	TTCN module
	RRC_IntraNR_Handover_NR5GC

	MCC160 Comment
	



Before change:
  function fl_TC_8_1_4_1_2_TestBody() runs on NR5GC_PTC
  {

    …

    //@siclog "Steps 14-15" siclog@
    //The SS transmits an RRCReconfiguration including dedicatedSIB1-Delivery containing SIB1 of NR Cell 3 to order the UE to perform handover to NR Cell 3
    //Check: Does the UE transmit an RRCReconfigurationComplete message on NR Cell 3?
    v_SIB1 := f_NR_GetSIB1(nr_Cell3);
    v_SIB1.cellAccessRelatedInfo.plmn_IdentityList[0].trackingAreaCode := int2bit(2,24);
    f_NR_CellInfo_SetTAC(nr_Cell3, int2bit(2,24)); //@sic R5s200309 sic@
    
    //@sic R5s201303 sic@
    //To avoid a possible collision between the final clean of the target cell and the UE sending a RegistrationRequest, the HO procedure is split
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_14(nr_Cell1,
                                                  nr_Cell3,
                                                  -,
                                                  false, // RBConfig_KeyChange := false
                                                  -,
                                                  v_SIB1); // SIB1
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");
    
    //@siclog "Step 16" siclog@
    //Check: Does UE transmit a REGISTRATION REQUEST message to update the registration of the actual tracking area?
    //This message will be received in SRB2, as this SRB was established after the HO
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell3, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; //@sic R5s200309 sic@
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedAsp.Signalling.Nas[0].Pdu, Mobility, ?, -,-,-,-,-,-, *)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    }
    
    //@sic R5s201303 sic@
    //Final clean up of the target cell
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps15_16(nr_Cell1);

    //@siclog "Steps 17-18" siclog@
    //SS responds with REGISTRATION ACCEPT message
    //The UE send a REGISTRATION COMPLETE message
    //@sic R5s200309 sic@
    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3,
                                          v_GMM_MobilityInfo,
                                          -, -,
                                          noRrcConnectionRelease,
                                          -,
                                          tsc_NR_RbId_SRB2); // On SRB2
    
    //@siclog "Step 19" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on DRB #n associated with the first PDU session on NR Cell 3?
    //@sic R5-204450 sic@
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();
    f_NR5GC_CheckDataPath(nr_Cell3,
                          f_NR5GC_GetPdnIndex(v_PDUSessionInfoList[0]),
                          dedicatedBearer,
                          v_DRBId,
                          "Step 19");
    
  }// End of fl_TC_8_1_4_1_2_TestBody

After change:
  function fl_TC_8_1_4_1_2_TestBody() runs on NR5GC_PTC
  {

    …

    //@siclog "Steps 14-15" siclog@
    //The SS transmits an RRCReconfiguration including dedicatedSIB1-Delivery containing SIB1 of NR Cell 3 to order the UE to perform handover to NR Cell 3
    //Check: Does the UE transmit an RRCReconfigurationComplete message on NR Cell 3?
    v_SIB1 := f_NR_GetSIB1(nr_Cell3);
    v_SIB1.cellAccessRelatedInfo.plmn_IdentityList[0].trackingAreaCode := int2bit(2,24);
    f_NR_CellInfo_SetTAC(nr_Cell3, int2bit(2,24)); //@sic R5s200309 sic@
    
    //@sic R5s201303 sic@
    //To avoid a possible collision between the final clean of the target cell and the UE sending a RegistrationRequest, the HO procedure is split
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10(nr_Cell1,
                                                  nr_Cell3,
                                                  -,
                                                  false, // RBConfig_KeyChange := false
                                                  -,
                                                  v_SIB1); // SIB1
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");
    
    //@siclog "Step 16" siclog@
    //Check: Does UE transmit a REGISTRATION REQUEST message to update the registration of the actual tracking area?
    //This message will be received in SRB2, as this SRB was established after the HO
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell3, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; //@sic R5s200309 sic@
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedAsp.Signalling.Nas[0].Pdu, Mobility, ?, -,-,-,-,-,-, *)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    }
    
    //@sic R5s201303 sic@
    //Final clean up of the target cell
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14(nr_Cell1, nr_Cell3);
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps15_16(nr_Cell1);

    //@siclog "Steps 17-18" siclog@
    //SS responds with REGISTRATION ACCEPT message
    //The UE send a REGISTRATION COMPLETE message
    //@sic R5s200309 sic@
    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3,
                                          v_GMM_MobilityInfo,
                                          -, -,
                                          noRrcConnectionRelease,
                                          -,
                                          tsc_NR_RbId_SRB2); // On SRB2
    
    //@siclog "Step 19" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on DRB #n associated with the first PDU session on NR Cell 3?
    //@sic R5-204450 sic@
    v_DRBId := f_NR_GetDefaultDRB_ForFirstPDUSession();
    v_PDUSessionInfoList := f_NR5GC_MobileInfo_GetSessionInfoList();
    f_NR5GC_CheckDataPath(nr_Cell3,
                          f_NR5GC_GetPdnIndex(v_PDUSessionInfoList[0]),
                          dedicatedBearer,
                          v_DRBId,
                          "Step 19");
    
  }// End of fl_TC_8_1_4_1_2_TestBody

2.2 Change 2
	Function name
	New function f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10

	Reason for change
	As stated in Change 1, f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 will be moved after receiving Registration Request for Step 16.

It is suggested to declare another function f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10.

	Summary of change
	Declare new function f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10.

	TTCN module
	NR5GC_Handover

	MCC160 Comment
	



New function:
  function f_NR5GC_508RRC_IntraNR_HO_InterCell_Steps1_10(NR_CellId_Type                       p_SourceCellId,
                                                         NR_CellId_Type                       p_TargetCellId,
                                                         RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,
                                                         boolean                              p_RBConfig_KeyChange := true,
                                                         template (omit)  MeasConfig          p_MeasConfig  := omit,
                                                         template (omit) SIB1                 p_SIB1 := omit,
                                                         template (omit) SystemInformation    p_SysInfo := omit,
                                                         template (omit) MasterKeyUpdate      p_MasterKeyUpdate := omit,
                                                         template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit
                                                         ) runs on NR5GC_PTC
  { //@sic R5s2008190 sic@
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);
    var template (value) NR_RachProcedureConfig_Type v_RachProcedureConfig := cs_NR_RachProcedureConfig_CRNTI_HO(v_NR_PhysicalParameters, p_RNTI_Value); //CBRA
    var template (value) DL_DCCH_Message v_RRCReconfiguration;
    var template (value) NR_DRBInfoList_Type v_DRBInfoList := f_NR5GC_MobileInfo_GetDRBInfoList();
    var NextHopChainingCount v_NCC;

    if (isvalue(p_RACH_ConfigDedicated.uplink)){ //CFRA
       v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_TargetCellId);
       v_RachProcedureConfig := cs_NR_RachProcedureConfig_CFRA(v_NR_PhysicalParameters);
    }
    if (isvalue(p_MasterKeyUpdate)){
        v_NCC := valueof(p_MasterKeyUpdate.nextHopChainingCount);
    } else {
        v_NCC := tsc_NR_38508_NextHopChainingCount;
    }
    v_RRCReconfiguration := f_NR5GC_RRCReconfiguration_IntraNR_HO(p_TargetCellId,
                                                                  p_RNTI_Value,
                                                                  p_RBConfig_KeyChange,
                                                                  p_MeasConfig,
                                                                  p_SIB1,
                                                                  p_SysInfo,
                                                                  p_MasterKeyUpdate,
                                                                  p_RACH_ConfigDedicated
                                                                 );
    f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10(p_SourceCellId,
                                                         p_TargetCellId,
                                                         p_RNTI_Value,
                                                         p_RBConfig_KeyChange,
                                                         v_RRCReconfiguration,
                                                         v_RachProcedureConfig,
                                                         v_DRBInfoList,
                                                         -,
                                                         -,
                                                         -,
                                                         v_NCC,
                                                         p_RACH_ConfigDedicated,
                                                         p_MeasConfig
                                                );
  }
2.3 Change 3
	Function name
	New function f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10

	Reason for change
	As stated in Change 1, f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps11_14 will be moved after receiving Registration Request for Step 16.

It is suggested to declare another function f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10.

	Summary of change
	Declare new function f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10.

	TTCN module
	

	MCC160 Comment
	



New function:
  function f_NR5GC_508RRC_IntraNR_HO_InterCell_CommonSteps1_10(NR_CellId_Type                               p_SourceCellId,
                                                                NR_CellId_Type                               p_TargetCellId,
                                                                RNTI_Value                                   p_RNTI_Value :=  tsc_C_RNTI_Value3,
                                                                boolean                                      p_RBConfig_KeyChange := true,
                                                                template (value) DL_DCCH_Message             p_RRCReconfiguration,
                                                                template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,
                                                                template (value) NR_DRBInfoList_Type         p_DrbInfoList,
                                                                template (value) UL_GrantConfig_Type         p_UL_GrantConfig_SourceCell := cs_UL_GrantConfig_OnSR,
                                                                template (value) UL_GrantConfig_Type         p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,
                                                                template (present) UL_DCCH_Message           p_RRCConnReconfigComplete := cr_38508_RRCReconfigurationComplete,
                                                                NextHopChainingCount                         p_NCC := tsc_NR_38508_NextHopChainingCount,
                                                                template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,
                                                                template (omit)  MeasConfig                  p_MeasConfig  := omit
                                                               ) runs on NR_BASE_PTC
  { //@sic R5s200819 sic@
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps1_3(p_SourceCellId,
                                                          p_TargetCellId,
                                                          p_RBConfig_KeyChange,
                                                          p_DrbInfoList
                                                          );
    f_NR5GC_508RRC_IntraNR_HO_InterCell_Common_Steps4_9( p_SourceCellId,
                                                         p_TargetCellId,
                                                         p_RNTI_Value,
                                                         p_RBConfig_KeyChange,
                                                         p_RRCReconfiguration,
                                                         p_RachProcedureConfig,
                                                         p_UL_GrantConfig_SourceCell,
                                                         p_UL_GrantConfig_TargetCell,
                                                         p_NCC,
                                                         p_RACH_ConfigDedicated);
                                                             
    // Step 10: Target Cell:    Receive RRCReconfigurationComplete
    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_TargetCellId, p_RRCConnReconfigComplete));
  }

