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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 8.2.3.13.1 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2019-23_D19wk23’ ATS delivery. 
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.
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3. Verification Test Summary

Test Case:
8.2.3.13.1
Test Group:
\ENDC\8.2.3\
ATS Version:
iwd-TTCN3-B2019-23_D19wk23
System Simulator used:
Keysight 5G Protocol Conformance Toolset, Anritsu Protocol Conformance Test System ME7834NR
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS

4. Corrections required for ENDC TC 8.2.3.13.1 (Keysight)
Change 4.1
	Function name
	f_TC_8_2_3_14_1_ENDC_NR

	Reason for change
	Since the max power of cell2 is -79, so initial max power should be set as well.

	Summary of change
	Set initial RF max power to -79

	TTCN module
	\ENDC\8_2_3\RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before 

   function f_TC_8_2_3_13_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // PCell Handover with SCG change / Reconfiguration with sync / SCG DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cells

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    // Set eutra_Cell2 power level "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell2, -91, -91); // FFS FR2 value in test spec

    //Preamble to enter state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) with MCG and SCG DRBs established

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TEST_LOOPModeB_ON, MCG_SCG, RRC_CONNECTED);

    // Set eutra_Cell1 power levels "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85); // FFS FR2 value in test spec

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell2); // Note: UE SRBs are now on eutra_Cell2

    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);

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

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

  }

After change

  function f_TC_8_2_3_13_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // PCell Handover with SCG change / Reconfiguration with sync / SCG DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    f_EUTRA_CellInfo_InitMaxReferencePower(eutra_Cell2, -79);
    //Create and configure cells

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    // Set eutra_Cell2 power level "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell2, -91, -91); // FFS FR2 value in test spec

    //Preamble to enter state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) with MCG and SCG DRBs established

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TEST_LOOPModeB_ON, MCG_SCG, RRC_CONNECTED);

    // Set eutra_Cell1 power levels "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85); // FFS FR2 value in test spec

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell2); // Note: UE SRBs are now on eutra_Cell2

    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);

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

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

  }
Change 4.2
	Function name
	fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody

	Reason for change
	1. Configure the Common radio bearer for DRB 8 for MCG DRB
2. As per updated prose, SK-Counter should be inreased to 1
3. Set the target cell as cell 2
4. Security keys need to be set as per sk_counter

5. 

	Summary of change
	1. Reconfigure the DRB8

2. Update sk_Counter to 1 
3. Pass the target cell in SendReconfiguration to handle the target cell
4. send updated security keys to NR

	TTCN module
	\ENDC\8_2_3\ RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before 

   function fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var SubFrameTiming_Type v_Timing;

    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;

    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();
   …

    // @siclog "Steps 2-3" siclog@

    // Build DRB identity list from inputed radiobearer config list

    v_DRB_IdentityList := f_EUTRA_DRB_IdentityList(cs_DrbConfigList_DRB1);

    // Step 0: Configuration of DRBs at the target cell

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell2, cs_DrbConfigList_DRB1);       /* @sic R5s150338 - dynamic DRB configuration sic@ */
    // Step 1: Transfer of the PDCP Count for AM DRBs from source to target cell   @sic R5-120721 change 7 sic@

    f_EUTRA_SS_PdcpCount_Handover(eutra_Cell1, eutra_Cell2, v_DRB_IdentityList.AMonly);

    // Step 2: Tell the SS about the HO    @sic R5w100212 sic@

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverInit_REQ(eutra_Cell1, eutra_Cell2)); // @sic R5s100556, R5s100560 sic@
   …

    v_Timing := f_EUTRA_GetNextSendOccasion(eutra_Cell1, tsc_EUTRA_DelayBeforeIntraCellHO);

    //Send v_Timing to NR side

    f_EUTRA38_SendTimeToNR(eutra_Cell1, v_Timing);

    // Step 8, 9: Transmit RRCConnectionReconfiguration/HO command to UE

    f_EUTRA38_508_ENDC_SendReconfiguration( eutra_Cell1,

                                            -, //RadioBearerList_Type

                                            v_RadioResourceConfigDedicated,

                                            v_NR_SCGConfig,

                                            v_NR_RBConfig,

                                            //-, -, -, -, -,

                                            -, -, -, -, -,
                                            v_MobilityControlInfo,

                                            -, -, -,

                                            //cs_508SecurityConfigHO_IntraLTE);

                                            cs_508SecurityConfigHO_IntraLTE);

    // Step 10: configure periodic TA on target cell

    f_EUTRA_SS_CommonCellConfig(eutra_Cell2, cas_PUCCH_Synch_Config_REQ(eutra_Cell2, cs_TimingInfo_Now, cs_UplinkTimeAlignment_Synch_Auto_Def, tsc_NoCnfReq));

    // Step 11: Tell the SS about the HO

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverComplete_REQ(eutra_Cell2));

    // Step 12: configure RACH procedure for target cell back to default

    f_EUTRA_SS_ConfigRachProcedure_Def(eutra_Cell2, -, -, -, -, -, tsc_NoCnfReq);

    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps13_14(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    // @siclog "Steps 4 - 5" siclog@

    // Send trigger to NR to test data path on SCG DRB

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
After change

  function fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var SubFrameTiming_Type v_Timing;

    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;

    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();
   …

    // @siclog "Steps 2-3" siclog@

    // Build DRB identity list from inputed radiobearer config list

    v_DRB_IdentityList := f_EUTRA_DRB_IdentityList(cs_DrbConfigList_DRB1_8);

    // Step 0: Configuration of DRBs at the target cell

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell2, cs_DrbConfigList_DRB1_8);       /* @sic R5s150338 - dynamic DRB configuration sic@ */

    // Step 1: Transfer of the PDCP Count for AM DRBs from source to target cell   @sic R5-120721 change 7 sic@

    f_EUTRA_SS_PdcpCount_Handover(eutra_Cell1, eutra_Cell2, v_DRB_IdentityList.AMonly);

    // Step 2: Tell the SS about the HO    @sic R5w100212 sic@

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverInit_REQ(eutra_Cell1, eutra_Cell2)); // @sic R5s100556, R5s100560 sic@
   …

    v_Timing := f_EUTRA_GetNextSendOccasion(eutra_Cell1, tsc_EUTRA_DelayBeforeIntraCellHO);

    //Send v_Timing to NR side

    f_EUTRA38_SendTimeToNR(eutra_Cell1, v_Timing);

    // Step 8, 9: Transmit RRCConnectionReconfiguration/HO command to UE

    f_EUTRA38_508_ENDC_SendReconfiguration( eutra_Cell1,

                                            -, //RadioBearerList_Type

                                            v_RadioResourceConfigDedicated,

                                            v_NR_SCGConfig,

                                            v_NR_RBConfig,

                                            //-, -, -, -, -,

                                            -, 1, -, -, -,//  Sk _Counter set to 1
                                            v_MobilityControlInfo,

                                            -, -, -,

                                            //cs_508SecurityConfigHO_IntraLTE);

                                            cs_508SecurityConfigHO_IntraLTE,

                                            eutra_Cell2);

    // Step 10: configure periodic TA on target cell

    f_EUTRA_SS_CommonCellConfig(eutra_Cell2, cas_PUCCH_Synch_Config_REQ(eutra_Cell2, cs_TimingInfo_Now, cs_UplinkTimeAlignment_Synch_Auto_Def, tsc_NoCnfReq));

    // Step 11: Tell the SS about the HO

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverComplete_REQ(eutra_Cell2));

    // Step 12: configure RACH procedure for target cell back to default

    f_EUTRA_SS_ConfigRachProcedure_Def(eutra_Cell2, -, -, -, -, -, tsc_NoCnfReq);

    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps13_14(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR,1); 

    // @siclog "Steps 4 - 5" siclog@

    // Send trigger to NR to test data path on SCG DRB

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
 New Template
  template (value) RadioBearerList_Type cs_DrbConfigList_DRB1_8 := { cs_OneDRB_ConfigAM(tsc_DRB1),

                                                                     cs_OneDRB_ConfigAM(tsc_DRB8) };   
Change 4.3
	Function name
	f_EUTRA38_508_ENDC_SendReconfiguration

	Reason for change
	As per spec UE will handover to cell 2

	Summary of change
	Configure the target cell

	TTCN module
	\ENDC\ Common_EUTRA\ EUTRA38_ENDC_CommonProcedures.ttcn

	MCC160 Comment
	


Before 

     function f_EUTRA38_508_ENDC_SendReconfiguration(EUTRA_CellId_Type p_CellId,

                                                  template (omit) RadioBearerList_Type p_DrbConfigList := omit,

                                                  template (omit) RadioResourceConfigDedicated  p_RadioResourceConfigDedicated := omit,

                                                  template (omit) octetstring p_SCGConfig := omit,

                                                  template (omit) octetstring p_RBConfig := omit,

                                                  template (omit) NAS_MSG_RequestList_Type p_NAS_MsgList := omit,

                                                  template (omit) integer p_SK_Counter := 0,

                                                  template (omit) P_Max p_MaxEUTRA := fl_NR_GetP_Max(), // @sic R5s190245 sic@

                                                  RRC_TransactionIdentifier p_RRC_TI := tsc_RRC_TI_Def,

                                                  template (omit) MeasConfig p_MeasurementConfiguration := omit,

                                                  template (omit) MobilityControlInfo p_MobilityControlInformation := omit,

                                                  template NAS_UL_Message_Type p_ULNASMsg := omit,

                                                  template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                                  template (omit) octetstring p_RBConfig2 := omit,

                                                  //template (omit) SecurityConfigHO p_SecurityConfiguration := omit) runs on EUTRA_5GS_PTC

                                                  template (omit) SecurityConfigHO p_SecurityConfiguration := omit

) runs on EUTRA_5GS_PTC

  {

    var template (omit) RRCConnectionReconfiguration_v890_IEs v_RRCConnectionReconfiguration_v890_IEs := omit;

    var template (present) UL_DCCH_Message v_RRCComplete := cr_508_RRCConnectionReconfigurationComplete;

    var integer v_NoOfAddBearers := 0;

    if (isvalue(p_SCGConfig) or isvalue(p_RBConfig)) {

      v_RRCConnectionReconfiguration_v890_IEs := f_EUTRA38_508_BuildRRCConnReconfig_NR_Config_Setup (p_SCGConfig,

                                                                                                     p_RBConfig,

                                                                                                     p_SK_Counter,

                                                                                                     p_MaxEUTRA,

                                                                                                     p_RBConfig2); // @sic R5-195339 sic@

    }

    SRB.send(cas_SRB1_RrcNasPduList_REQ(p_CellId,

                                        p_TimingInfo,

                                        cs_RRCConnectionReconfiguration_Common(p_RRC_TI,

                                                                               p_MeasurementConfiguration,

                                                                               p_MobilityControlInformation,

                                                                               p_RadioResourceConfigDedicated,

                                                                               p_SecurityConfiguration,

                                                                               v_RRCConnectionReconfiguration_v890_IEs),

                                        p_NAS_MsgList));

    if (isvalue(p_DrbConfigList)) { // (Re-)configure the SS now the message has been sent to the UE

      f_EUTRA_SS_CommonRadioBearerConfig(p_CellId, valueof(p_DrbConfigList));

    }

    if (isvalue (p_SCGConfig)) { // have to include extension if this is included

      v_RRCComplete := cr_RRCConnectionReconfigurationComplete_r15;

    }

    if (isvalue (p_NAS_MsgList)) {

      v_NoOfAddBearers := lengthof(p_NAS_MsgList);

    }

    /* Step 9 - 10 */

    f_EUTRA38_ENDC_ReceiveRrcAndNasMsg(p_CellId, v_NoOfAddBearers, v_RRCComplete, p_ULNASMsg);

  }
After change

    function f_EUTRA38_508_ENDC_SendReconfiguration(EUTRA_CellId_Type p_CellId,

                                                  template (omit) RadioBearerList_Type p_DrbConfigList := omit,

                                                  template (omit) RadioResourceConfigDedicated  p_RadioResourceConfigDedicated := omit,

                                                  template (omit) octetstring p_SCGConfig := omit,

                                                  template (omit) octetstring p_RBConfig := omit,

                                                  template (omit) NAS_MSG_RequestList_Type p_NAS_MsgList := omit,

                                                  template (omit) integer p_SK_Counter := 0,

                                                  template (omit) P_Max p_MaxEUTRA := fl_NR_GetP_Max(), // @sic R5s190245 sic@

                                                  RRC_TransactionIdentifier p_RRC_TI := tsc_RRC_TI_Def,

                                                  template (omit) MeasConfig p_MeasurementConfiguration := omit,

                                                  template (omit) MobilityControlInfo p_MobilityControlInformation := omit,

                                                  template NAS_UL_Message_Type p_ULNASMsg := omit,

                                                  template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,

                                                  template (omit) octetstring p_RBConfig2 := omit,

                                                  //template (omit) SecurityConfigHO p_SecurityConfiguration := omit) runs on EUTRA_5GS_PTC

                                                  template (omit) SecurityConfigHO p_SecurityConfiguration := omit,

                                                  EUTRA_CellId_Type p_Target_CellId := eutra_Cell_NonSpecific) runs on EUTRA_5GS_PTC

  {

    var template (omit) RRCConnectionReconfiguration_v890_IEs v_RRCConnectionReconfiguration_v890_IEs := omit;

    var template (present) UL_DCCH_Message v_RRCComplete := cr_508_RRCConnectionReconfigurationComplete;

    var integer v_NoOfAddBearers := 0;

    if (isvalue(p_SCGConfig) or isvalue(p_RBConfig)) {

      v_RRCConnectionReconfiguration_v890_IEs := f_EUTRA38_508_BuildRRCConnReconfig_NR_Config_Setup (p_SCGConfig,

                                                                                                     p_RBConfig,

                                                                                                     p_SK_Counter,

                                                                                                     p_MaxEUTRA,

                                                                                                     p_RBConfig2); // @sic R5-195339 sic@

    }

    SRB.send(cas_SRB1_RrcNasPduList_REQ(p_CellId,

                                        p_TimingInfo,

                                        cs_RRCConnectionReconfiguration_Common(p_RRC_TI,

                                                                               p_MeasurementConfiguration,

                                                                               p_MobilityControlInformation,

                                                                               p_RadioResourceConfigDedicated,

                                                                               p_SecurityConfiguration,

                                                                               v_RRCConnectionReconfiguration_v890_IEs),

                                        p_NAS_MsgList));

    if (isvalue(p_DrbConfigList)) { // (Re-)configure the SS now the message has been sent to the UE

      f_EUTRA_SS_CommonRadioBearerConfig(p_CellId, valueof(p_DrbConfigList));

    }

    if (isvalue (p_SCGConfig)) { // have to include extension if this is included

      v_RRCComplete := cr_RRCConnectionReconfigurationComplete_r15;

    }

    if (isvalue (p_NAS_MsgList)) {

      v_NoOfAddBearers := lengthof(p_NAS_MsgList);

    }

    /* Step 9 - 10 */

    if(not p_Target_CellId == eutra_Cell_NonSpecific)

    {

      p_CellId := p_Target_CellId;

    }
    f_EUTRA38_ENDC_ReceiveRrcAndNasMsg(p_CellId, v_NoOfAddBearers, v_RRCComplete, p_ULNASMsg);

  }
Change 4.4

	Function name
	fl_TC_8_2_3_13_1_ENDC_NR_TestBody

	Reason for change
	1.As per updated prose, RRCReconfiguration is sent with Key change condition.
2. Need to activate the sceuiry keys for different integrity
3. add 500ms to allow the RACH procedure to complete before sending the data

	Summary of change
	1. PSCell change with key change
2. Active the security keys after handover 
3. Add 500ms delay before transmitting IP data after handover

	TTCN module
	RRCHandover_ENDC_NR.ttcn

	MCC160 Comment
	


Before change

  function fl_TC_8_2_3_13_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    // Set NR power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-1A

    // No power changes - Same values as "T0" which are already set

    // Steps 2-3 on EUTRA

    f_NR_RRC_PSCellChange_IntraCell(nr_Cell1,

                                    -, -,

                                    false); // No key change

    // @siclog "Steps 4-5" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    // 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 SCG DRB using NR radio path?

    f_NR_CheckDataPath (nr_Cell1, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell1), -, "Step 5");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }

After change
  function fl_TC_8_2_3_13_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    var template (value) CellGroupConfig v_SCGConfig;

    var template (value) ReconfigurationWithSync.rach_ConfigDedicated v_RACH_ConfigDedicated; 
    // @siclog "Step 1" siclog@

    // Set NR power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-1A

    // No power changes - Same values as "T0" which are already set

    v_SCGConfig := f_NR_GetSCGConfigDef(nr_Cell1);

    v_RACH_ConfigDedicated := v_SCGConfig.spCellConfig.reconfigurationWithSync.rach_ConfigDedicated; 
    // Steps 2-3 on EUTRA

    f_NR_RRC_PSCellChange_IntraCell(nr_Cell1,

                                    -, -,

                                    true,

                                    -,

                              v_RACH_ConfigDedicated); // No key change

    f_ENDC_GetKeysActivateSecurity(nr_Cell1, EUTRA);
    // @siclog "Steps 4-5" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    // 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 SCG DRB using NR radio path?

    f_Delay(0.5);
    f_NR_CheckDataPath (nr_Cell1, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell1), -, "Step 5");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }

Change 4.5

	Function name
	f_NR_RRC_PSCellChange_IntraCell_CommonSS

	Reason for change
	1) Configure the SS with the updated C-RNTI 

2) Security keys generated using function f_NR_SS_AS_ActivateSecurity_Current  is not accurate in EN-DC as it is not generated from KeNB and SK-Counter. Security keys received using f_ENDC_GetKeysActivateSecurity  as in change 4.2.

	Summary of change
	1. Update C-RNTI
2. Remove step 7

	TTCN module
	NR_Handover_ENDC.ttcn

	MCC160 Comment
	


Before change

   function f_NR_RRC_PSCellChange_IntraCell_CommonSS(NR_CellId_Type                           p_CellId,

                                                     RNTI_Value                               p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                     template (value) RadioBearerConfig       p_RadioBearerConfig,

                                                     template (omit) RadioBearerConfig        p_RadioBearerConfig2 := omit,

                                                     template (value) CellGroupConfig         p_SCGConfig,

                                                     boolean                                  p_RBConfig_KeyChange := true,

                                                     template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerToReleaseList,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerList,

                                                     template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,

                                                     template (omit) MeasConfig               p_MeasConfig := omit

                                                    ) runs on ENDC_NR_PTC

  {

    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;

    var SubFrameTiming_Type v_Timing;

    var default v_WaitForRRCReconfigurationComplete;

    //Step 1 NR Cell before T: Get PDCP count for DRBs and SRB3 (if applied)

    v_NR_PdcpCountInfoList := f_NR_GetPdcpCountInfoListIntraNR_HO(p_CellId, p_SS_RadioBearerList, p_RBConfig_KeyChange);

   //Step 2 E-UTRA Cell at T: Send RRCConnectionReconfiguration.

   f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, p_MeasConfig, p_RadioBearerConfig2, false);

   v_Timing := f_NR_ReceiveTimefromEUTRA (p_CellId);

   v_WaitForRRCReconfigurationComplete := activate(a_WaitForRRCReconfigurationComplete()); //Receive Complete message at any time

    //Step 3 NR Cell at T: Release SRB3  (if necessary) and DRBs.

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerToReleaseList, cs_TimingInfo_NR(v_Timing));

    // Step 4 NR Cell at T:  Configure RACH procedure either dedicated or C-RNTI based.

    f_NR_CellInfo_SetRNTI(p_CellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

    //Step 5 NR Cell at T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerList, cs_TimingInfo_NR(v_Timing));

    //Step 6 NR Cell at T + 5ms: Restore the PDCP counts

    //NOTE 1:   For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

    f_NR_SS_PdcpCount_Set(p_CellId, v_NR_PdcpCountInfoList, cs_TimingInfo_NR(v_Timing));

    //Step 7 NR Cell at T + 5ms: Re-establish security.

    f_NR_SS_AS_ActivateSecurity_Current(p_CellId, -, cs_TimingInfo_NR(v_Timing));
    //Step 8 E-UTRA Cell (after step 2): Receive RRCConnectionReconfigurationComplete

    deactivate(v_WaitForRRCReconfigurationComplete);

    // Step 9 NR Cell (after step 6): Re-configure RACH procedure as for initial access. NR FFS bot needed same as step 4

    //f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

  }

After change
   function f_NR_RRC_PSCellChange_IntraCell_CommonSS(NR_CellId_Type                           p_CellId,

                                                     RNTI_Value                               p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                     template (value) RadioBearerConfig       p_RadioBearerConfig,

                                                     template (omit) RadioBearerConfig        p_RadioBearerConfig2 := omit,

                                                     template (value) CellGroupConfig         p_SCGConfig,

                                                     boolean                                  p_RBConfig_KeyChange := true,

                                                     template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerToReleaseList,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerList,

                                                     template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,

                                                     template (omit) MeasConfig               p_MeasConfig := omit

                                                    ) runs on ENDC_NR_PTC

  {

    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;

    var SubFrameTiming_Type v_Timing;

    var default v_WaitForRRCReconfigurationComplete;

    //Step 1 NR Cell before T: Get PDCP count for DRBs and SRB3 (if applied)

    v_NR_PdcpCountInfoList := f_NR_GetPdcpCountInfoListIntraNR_HO(p_CellId, p_SS_RadioBearerList, p_RBConfig_KeyChange);

   //tmp NK

   if(p_RBConfig_KeyChange) {

     f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); //tmp NK 823131 Key exchange after change of sk counter

   }

   //Step 2 E-UTRA Cell at T: Send RRCConnectionReconfiguration.

   f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, p_MeasConfig, p_RadioBearerConfig2, false);

   v_Timing := f_NR_ReceiveTimefromEUTRA (p_CellId);

   v_WaitForRRCReconfigurationComplete := activate(a_WaitForRRCReconfigurationComplete()); //Receive Complete message at any time

    //Step 3 NR Cell at T: Release SRB3  (if necessary) and DRBs.

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerToReleaseList, cs_TimingInfo_NR(v_Timing));

    // Step 4 NR Cell at T:  Configure RACH procedure either dedicated or C-RNTI based.

    f_NR_CellInfo_SetRNTI(p_CellId, p_RNTI_Value);
    f_NR_SS_C_RNTI_Config(p_CellId, p_RNTI_Value);
    f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

    //Step 5 NR Cell at T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerList, cs_TimingInfo_NR(v_Timing));

    //Step 6 NR Cell at T + 5ms: Restore the PDCP counts

    //NOTE 1:   For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

    f_NR_SS_PdcpCount_Set(p_CellId, v_NR_PdcpCountInfoList, cs_TimingInfo_NR(v_Timing));

     //Step 8 E-UTRA Cell (after step 2): Receive RRCConnectionReconfigurationComplete

    deactivate(v_WaitForRRCReconfigurationComplete);   

    //Step 7 NR Cell at T + 5ms: Re-establish security.

    //f_NR_SS_AS_ActivateSecurity_Current(p_CellId, -, cs_TimingInfo_NR(v_Timing));
    // Step 9 NR Cell (after step 6): Re-configure RACH procedure as for initial access. NR FFS bot needed same as step 4

    //f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

  }
Change 4.6

	Function name
	f_NR_RRC_PSCellChange_IntraCell_CommonSS

	Reason for change
	The delay timer for handover should be increased to make sure all the entities are recreated again successfully and the ReconfigurationComplete for HO Complete can be received successfully

	Summary of change
	Increased the timer to 1300ms



	TTCN module
	EUTRA_CommonDefs.ttcn

	MCC160 Comment
	


Before change

   const integer tsc_EUTRA_DelayBeforeIntraCellHO := 300;
After change
   const integer tsc_EUTRA_DelayBeforeIntraCellHO := 1300;
5. Corrections required for ENDC TC 8.2.3.13.1 using wk23 (Anritsu)
Change 5.1

	Function name
	f_TC_8_2_3_13_1_ENDC_EUTRA

	Reason for change
	During T1, Eutra Cell2 is set to -79, so max reference power for Cell is set to -79

	Summary of change
	Initialise max reference power of eutra_Cell2 to be -79

	TTCN module
	RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before change

  function f_TC_8_2_3_13_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // PCell Handover with SCG change / Reconfiguration with sync / SCG DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cells

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    // Set eutra_Cell2 power level "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell2, -91, -91); // FFS FR2 value in test spec

    //Preamble to enter state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) with MCG and SCG DRBs established

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TEST_LOOPModeB_ON, MCG_SCG, RRC_CONNECTED);

    // Set eutra_Cell1 power levels "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85); // FFS FR2 value in test spec

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell2); // Note: UE SRBs are now on eutra_Cell2

    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);

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

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

  }
After change
  function f_TC_8_2_3_13_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // PCell Handover with SCG change / Reconfiguration with sync / SCG DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    f_EUTRA_CellInfo_InitMaxReferencePower(eutra_Cell2, -79);
    //Create and configure cells

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    f_EUTRA_CellConfig_Def(eutra_Cell2);

    // Set eutra_Cell2 power level "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell2, -91, -91); // FFS FR2 value in test spec

    //Preamble to enter state RRC_CONNECTED using generic procedure parameter Connectivity (EN-DC) with MCG and SCG DRBs established

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, TEST_LOOPModeB_ON, MCG_SCG, RRC_CONNECTED);

    // Set eutra_Cell1 power levels "T0" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    f_EUTRA38_SetCellPower(eutra_Cell1, -85, -85); // FFS FR2 value in test spec

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell2); // Note: UE SRBs are now on eutra_Cell2

    f_EUTRA_Postamble(eutra_Cell2, E2_CONNECTED);

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

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

  }
Change 5.2

	Function name
	fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody

	Reason for change
	1) DRB8 is configured MCG DRB, therefore, DRB8 is configured
2) As per updated prose, SK-Counter should be inreased to 1
#draft proseCR would be submitted for next RAN5 meeting

	Summary of change
	1. Reconfigure DRB1 and DRB8
2. Update sk_Counter to 1 and send updated security keys to NR

	TTCN module
	RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before change

  function fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var SubFrameTiming_Type v_Timing;

    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;

    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();

    var NextHopChainingCount v_NextHopChainingCount := 0; //According to 36.508 cl. 4.6.1 RRCConnectionReestablishment

    var DrxCtrl_Type v_DrxCtrl;

    var Frequency_IE_Type v_Frequency_IE_TargetCell := f_EUTRA_CellInfo_GetFrequencyIEs (eutra_Cell2);

    var CellCarrierFreqEUTRA_Type v_CarrierFreqEutra_TargetCell := v_Frequency_IE_TargetCell.UL_DL_Earfcn;

    var template (omit) CarrierFreqEUTRA_v9e0 v_CarrierFreqEutra_v9e0 := omit;

    var template (value) MobilityControlInfo v_MobilityControlInfo;

    var template (value) RadioResourceConfigDedicated v_RadioResourceConfigDedicated := f_Generate_cs_508_RadioResourceConfigDedicated_HO (eutra_Cell2, n4);

    var template (omit) UplinkGrantCE_Mode_Type v_UplinkGrantCE_Mode := f_EUTRA_SS_InitialiseUplinkGranteCE(eutra_Cell2, false);

    var template (value) RachProcedureConfig_Type v_RachProcedureConfig := cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(eutra_Cell2),

                                                                                                           f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell2),

                                                                                                           v_UplinkGrantCE_Mode,

                                                                                                           f_EUTRA_FirstRB_UL(eutra_Cell2));

    v_CarrierFreqEutra_v9e0 := cs_CarrierFreqEUTRA_v9e0(v_CarrierFreqEutra_TargetCell.dl_CarrierFreq_r9, v_CarrierFreqEutra_TargetCell.ul_CarrierFreq_r9);

    v_MobilityControlInfo := f_Generate_cs_MobilityControlInfo_HO(eutra_Cell2, v_CarrierFreqEutra_v9e0);

    // @siclog "Step 1" siclog@

    // Set EUTRA power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    // Eutra_Cell1 power level does not change

    f_EUTRA38_SetCellPower(eutra_Cell2, -79, -79); // FFS FR2 value in test spec

    // @siclog "Steps 2-3" siclog@

    // Build DRB identity list from inputed radiobearer config list

    v_DRB_IdentityList := f_EUTRA_DRB_IdentityList(cs_DrbConfigList_DRB1);

    // Step 0: Configuration of DRBs at the target cell

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell2, cs_DrbConfigList_DRB1);       /* @sic R5s150338 - dynamic DRB configuration sic@ */

    // Step 1: Transfer of the PDCP Count for AM DRBs from source to target cell   @sic R5-120721 change 7 sic@

    f_EUTRA_SS_PdcpCount_Handover(eutra_Cell1, eutra_Cell2, v_DRB_IdentityList.AMonly);

    // Step 2: Tell the SS about the HO    @sic R5w100212 sic@

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverInit_REQ(eutra_Cell1, eutra_Cell2)); // @sic R5s100556, R5s100560 sic@

    // Step 3: Configure C-RNTI based contention resolution in target cell

    f_EUTRA_SS_ConfigRachProcedure(eutra_Cell2, tsc_C_RNTI_Def2, v_RachProcedureConfig);

    // Save new C-RNTI in cell configuration for eutra_Cell2

    f_EUTRA_CellInfo_SetC_RNTI(eutra_Cell2, tsc_C_RNTI_Def2);

    // Step 4: activate RRC security at SS target cell for SRB 1, 2 and 1 AM DRB

    v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(eutra_Cell2,

                                                             v_Auth_Params,

                                                             v_NextHopChainingCount,

                                                             -,

                                                             v_DRB_IdentityList.AMonly);

    f_EUTRA_Security_Set(v_Auth_Params);

    // Step 5: configure DRX

    if (f_EUTRA_CellInfo_DrxIsConfigured(eutra_Cell1)) {

      v_DrxCtrl := f_EUTRA_CellInfo_GetDrxCtrl(eutra_Cell1);

      f_EUTRA_SS_DrxCtrlConfig(eutra_Cell2, v_DrxCtrl);

    }

    // Step 6: stop periodic TA on source cell   @sic R5s100520 change 10 sic@

    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_Now, -, cs_UplinkTimeAlignment_Synch_None, cs_UL_GrantConfig_OnSR);

    // Step 7: configure UL grant configuration on target cell    @sic R5s100515 sic@

    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell2, cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def, cs_UplinkTimeAlignment_Synch_None, cs_UL_GrantConfig_OnSR);

    f_IP_ChangeEutraCell(IP, eutra_Cell2);

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

    v_NR_RBConfig := f_EUTRA_NR_WaitForCoOrd_Data(NR, "RB");

    v_Timing := f_EUTRA_GetNextSendOccasion(eutra_Cell1, tsc_EUTRA_DelayBeforeIntraCellHO);

    //Send v_Timing to NR side

    f_EUTRA38_SendTimeToNR(eutra_Cell1, v_Timing);

    // Step 8, 9: Transmit RRCConnectionReconfiguration/HO command to UE

    f_EUTRA38_508_ENDC_SendReconfiguration( eutra_Cell1,

                                            -, //RadioBearerList_Type

                                            v_RadioResourceConfigDedicated,

                                            v_NR_SCGConfig,

                                            v_NR_RBConfig,

                                            -, -, -, -, -,

                                            v_MobilityControlInfo,

                                            -, -, -,

                                            cs_508SecurityConfigHO_IntraLTE);

    // Step 10: configure periodic TA on target cell

    f_EUTRA_SS_CommonCellConfig(eutra_Cell2, cas_PUCCH_Synch_Config_REQ(eutra_Cell2, cs_TimingInfo_Now, cs_UplinkTimeAlignment_Synch_Auto_Def, tsc_NoCnfReq));

    // Step 11: Tell the SS about the HO

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverComplete_REQ(eutra_Cell2));

    // Step 12: configure RACH procedure for target cell back to default

    f_EUTRA_SS_ConfigRachProcedure_Def(eutra_Cell2, -, -, -, -, -, tsc_NoCnfReq);

    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps13_14(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    // @siclog "Steps 4 - 5" siclog@

    // Send trigger to NR to test data path on SCG DRB

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
After change
  function fl_TC_8_2_3_13_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var template (omit) octetstring v_NR_SCGConfig := omit;

    var template (omit) octetstring v_NR_RBConfig := omit;

    var SubFrameTiming_Type v_Timing;

    var DRB_IdentityList_AllAndAMonly_Type v_DRB_IdentityList;

    var EUTRA_SecurityParams_Type v_Auth_Params := f_EUTRA_Security_Get();

    var NextHopChainingCount v_NextHopChainingCount := 0; //According to 36.508 cl. 4.6.1 RRCConnectionReestablishment

    var DrxCtrl_Type v_DrxCtrl;

    var Frequency_IE_Type v_Frequency_IE_TargetCell := f_EUTRA_CellInfo_GetFrequencyIEs (eutra_Cell2);

    var CellCarrierFreqEUTRA_Type v_CarrierFreqEutra_TargetCell := v_Frequency_IE_TargetCell.UL_DL_Earfcn;

    var template (omit) CarrierFreqEUTRA_v9e0 v_CarrierFreqEutra_v9e0 := omit;

    var template (value) MobilityControlInfo v_MobilityControlInfo;

    var template (value) RadioResourceConfigDedicated v_RadioResourceConfigDedicated := f_Generate_cs_508_RadioResourceConfigDedicated_HO (eutra_Cell2, n4);

    var template (omit) UplinkGrantCE_Mode_Type v_UplinkGrantCE_Mode := f_EUTRA_SS_InitialiseUplinkGranteCE(eutra_Cell2, false);

    var template (value) RachProcedureConfig_Type v_RachProcedureConfig := cs_RachProcedureConfig_CRNTI_HO(f_EUTRA_CellInfo_GetRAR_TA(eutra_Cell2),

                                                                                                           f_EUTRA_CellInfo_GetDL_ChBandwidth(eutra_Cell2),

                                                                                                           v_UplinkGrantCE_Mode,

                                                                                                           f_EUTRA_FirstRB_UL(eutra_Cell2));

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    var template (omit) integer v_SK_Counter := omit;

    v_CarrierFreqEutra_v9e0 := cs_CarrierFreqEUTRA_v9e0(v_CarrierFreqEutra_TargetCell.dl_CarrierFreq_r9, v_CarrierFreqEutra_TargetCell.ul_CarrierFreq_r9);

    v_MobilityControlInfo := f_Generate_cs_MobilityControlInfo_HO(eutra_Cell2, v_CarrierFreqEutra_v9e0);

    // @siclog "Step 1" siclog@

    // Set EUTRA power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-2

    // Eutra_Cell1 power level does not change

    f_EUTRA38_SetCellPower(eutra_Cell2, -79, -79); // FFS FR2 value in test spec

    // @siclog "Steps 2-3" siclog@

    // Build DRB identity list from inputed radiobearer config list

    v_DRB_IdentityList := f_EUTRA_DRB_IdentityList(cs_DrbConfigList_DRB1);

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell1, cs_DrbConfigList_DRB1);

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell1, cs_DrbConfigList_DRB8);
    // Step 0: Configuration of DRBs at the target cell //tmp NK UE sends some data over DRB8 leading RRCRestablishment and DRB8 is configured on UE instead of DRB1

    f_EUTRA_SS_CommonRadioBearerConfig(eutra_Cell2, cs_DrbConfigList_DRB8);       /* @sic R5s150338 - dynamic DRB configuration sic@ */

    // Step 1: Transfer of the PDCP Count for AM DRBs from source to target cell   @sic R5-120721 change 7 sic@

    f_EUTRA_SS_PdcpCount_Handover(eutra_Cell1, eutra_Cell2, v_DRB_IdentityList.AMonly);

    // Step 2: Tell the SS about the HO    @sic R5w100212 sic@

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverInit_REQ(eutra_Cell1, eutra_Cell2)); // @sic R5s100556, R5s100560 sic@

    // Step 3: Configure C-RNTI based contention resolution in target cell

    f_EUTRA_SS_ConfigRachProcedure(eutra_Cell2, tsc_C_RNTI_Def2, v_RachProcedureConfig);

    // Save new C-RNTI in cell configuration for eutra_Cell2

    f_EUTRA_CellInfo_SetC_RNTI(eutra_Cell2, tsc_C_RNTI_Def2);

    // Step 4: activate RRC security at SS target cell for SRB 1, 2 and 1 AM DRB

    v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest(eutra_Cell2,

                                                             v_Auth_Params,

                                                             v_NextHopChainingCount,

                                                             -,

                                                             v_DRB_IdentityList.AMonly);

    f_EUTRA_Security_Set(v_Auth_Params);

    // Step 5: configure DRX

    if (f_EUTRA_CellInfo_DrxIsConfigured(eutra_Cell1)) {

      v_DrxCtrl := f_EUTRA_CellInfo_GetDrxCtrl(eutra_Cell1);

      f_EUTRA_SS_DrxCtrlConfig(eutra_Cell2, v_DrxCtrl);

    }

    // Step 6: stop periodic TA on source cell   @sic R5s100520 change 10 sic@

    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell1, cs_TimingInfo_Now, -, cs_UplinkTimeAlignment_Synch_None, cs_UL_GrantConfig_OnSR);

    // Step 7: configure UL grant configuration on target cell    @sic R5s100515 sic@

    f_EUTRA_ULGrantConfiguration_Common(eutra_Cell2, cs_TimingInfo_Now, cs_DciInfo_CcchDcchDtchUL_Def, cs_UplinkTimeAlignment_Synch_None, cs_UL_GrantConfig_OnSR);

    f_IP_ChangeEutraCell(IP, eutra_Cell2);

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR, 1);

    v_SK_Counter := v_Security_Params.SK_Counter;

    f_EUTRA38_Security_Set(v_Security_Params);
    v_NR_SCGConfig := f_EUTRA_NR_WaitForCoOrd_Data(NR, "Reconfig");

    v_NR_RBConfig := f_EUTRA_NR_WaitForCoOrd_Data(NR, "RB");

    v_Timing := f_EUTRA_GetNextSendOccasion(eutra_Cell1, tsc_EUTRA_DelayBeforeIntraCellHO);

    //Send v_Timing to NR side

    f_EUTRA38_SendTimeToNR(eutra_Cell1, v_Timing);

    // Step 8, 9: Transmit RRCConnectionReconfiguration/HO command to UE

    f_EUTRA38_508_ENDC_SendReconfiguration_PCell_HO( eutra_Cell1,

                                            eutra_Cell2,

                                            -, //RadioBearerList_Type

                                            v_RadioResourceConfigDedicated,

                                            v_NR_SCGConfig,

                                            v_NR_RBConfig,

                                            -, 1, -, -, -, //TMP NK SK_COUNTER to 1

                                            v_MobilityControlInfo,

                                            -, -, -,

                                            cs_508SecurityConfigHO_IntraLTE);

    // Step 10: configure periodic TA on target cell

    f_EUTRA_SS_CommonCellConfig(eutra_Cell2, cas_PUCCH_Synch_Config_REQ(eutra_Cell2, cs_TimingInfo_Now, cs_UplinkTimeAlignment_Synch_Auto_Def, tsc_NoCnfReq));

    // Step 11: Tell the SS about the HO

    f_EUTRA_SS_PdcpHandoverCtrl(eutra_Cell2, cas_PdcpHandoverComplete_REQ(eutra_Cell2));

    // Step 12: configure RACH procedure for target cell back to default

    f_EUTRA_SS_ConfigRachProcedure_Def(eutra_Cell2, -, -, -, -, -, tsc_NoCnfReq);

    f_EUTRA_508RRC_IntraLTE_HO_InterCell_Common_Steps13_14(eutra_Cell1);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    // @siclog "Steps 4 - 5" siclog@

    // Send trigger to NR to test data path on SCG DRB

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
Change 5.3

	Function name
	fl_TC_8_2_3_13_1_ENDC_NR_TestBody

	Reason for change
	1.As per updated prose, RRCReconfiguration is sent with Key change condition.
2. add 500ms to allow the RACH procedure to complete before sending the data

	Summary of change
	1. PSCell change with key change
2. Add 500ms delay before transmitting IP data after handover

	TTCN module
	RRCHandover_ENDC_NR.ttcn

	MCC160 Comment
	


Before change

  function fl_TC_8_2_3_13_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    // Set NR power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-1A

    // No power changes - Same values as "T0" which are already set

    // Steps 2-3 on EUTRA

    f_NR_RRC_PSCellChange_IntraCell(nr_Cell1,

                                    -, -,

                                    false); // No key change

    // @siclog "Steps 4-5" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    // 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 SCG DRB using NR radio path?

    f_NR_CheckDataPath (nr_Cell1, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell1), -, "Step 5");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }
After change
  function fl_TC_8_2_3_13_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    // Set NR power levels according to row "T1" in Table 8.2.3.13.1.3.2-1 / Table 8.2.3.13.1.3.2-1A

    // No power changes - Same values as "T0" which are already set

    // Steps 2-3 on EUTRA

    f_NR_RRC_PSCellChange_IntraCell(nr_Cell1,

                                    -, -,

                                    true); // No key change

    // @siclog "Steps 4-5" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    // 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 SCG DRB using NR radio path?

    f_Delay(0.5);
    f_NR_CheckDataPath (nr_Cell1, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell1), -, "Step 5");

    // Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }
Change 5.4

	Function name
	f_NR_RRC_PSCellChange_IntraCell_CommonSS

	Reason for change
	1) Configure the SS with the updated C-RNTI 
2) Security keys generated using function f_NR_SS_AS_ActivateSecurity_Current  is not accurate in EN-DC as it is not generated from KeNB and SK-Counter. Security keys received using f_ENDC_GetKeysActivateSecurity  as in change 4.2.

	Summary of change
	1. Update C-RNTI
2. Remove step 7

	TTCN module
	NR_Handover_ENDC.ttcn

	MCC160 Comment
	


Before change

   function f_NR_RRC_PSCellChange_IntraCell_CommonSS(NR_CellId_Type                           p_CellId,

                                                     RNTI_Value                               p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                     template (value) RadioBearerConfig       p_RadioBearerConfig,

                                                     template (omit) RadioBearerConfig        p_RadioBearerConfig2 := omit,

                                                     template (value) CellGroupConfig         p_SCGConfig,

                                                     boolean                                  p_RBConfig_KeyChange := true,

                                                     template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerToReleaseList,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerList,

                                                     template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,

                                                     template (omit) MeasConfig               p_MeasConfig := omit

                                                    ) runs on ENDC_NR_PTC

  {

    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;

    var SubFrameTiming_Type v_Timing;

    var default v_WaitForRRCReconfigurationComplete;

    //Step 1 NR Cell before T: Get PDCP count for DRBs and SRB3 (if applied)

    v_NR_PdcpCountInfoList := f_NR_GetPdcpCountInfoListIntraNR_HO(p_CellId, p_SS_RadioBearerList, p_RBConfig_KeyChange);

   //Step 2 E-UTRA Cell at T: Send RRCConnectionReconfiguration.

   f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, p_MeasConfig, p_RadioBearerConfig2, false);

   v_Timing := f_NR_ReceiveTimefromEUTRA (p_CellId);

   v_WaitForRRCReconfigurationComplete := activate(a_WaitForRRCReconfigurationComplete()); //Receive Complete message at any time

    //Step 3 NR Cell at T: Release SRB3  (if necessary) and DRBs.

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerToReleaseList, cs_TimingInfo_NR(v_Timing));

    // Step 4 NR Cell at T:  Configure RACH procedure either dedicated or C-RNTI based.

    f_NR_CellInfo_SetRNTI(p_CellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

    //Step 5 NR Cell at T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerList, cs_TimingInfo_NR(v_Timing));

    //Step 6 NR Cell at T + 5ms: Restore the PDCP counts

    //NOTE 1:   For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

    f_NR_SS_PdcpCount_Set(p_CellId, v_NR_PdcpCountInfoList, cs_TimingInfo_NR(v_Timing));

    //Step 7 NR Cell at T + 5ms: Re-establish security.

    f_NR_SS_AS_ActivateSecurity_Current(p_CellId, -, cs_TimingInfo_NR(v_Timing));
    //Step 8 E-UTRA Cell (after step 2): Receive RRCConnectionReconfigurationComplete

    deactivate(v_WaitForRRCReconfigurationComplete);

    // Step 9 NR Cell (after step 6): Re-configure RACH procedure as for initial access. NR FFS bot needed same as step 4

    //f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

  }
After change
   function f_NR_RRC_PSCellChange_IntraCell_CommonSS(NR_CellId_Type                           p_CellId,

                                                     RNTI_Value                               p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                     template (value) RadioBearerConfig       p_RadioBearerConfig,

                                                     template (omit) RadioBearerConfig        p_RadioBearerConfig2 := omit,

                                                     template (value) CellGroupConfig         p_SCGConfig,

                                                     boolean                                  p_RBConfig_KeyChange := true,

                                                     template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerToReleaseList,

                                                     template (value) NR_RadioBearerList_Type p_SS_RadioBearerList,

                                                     template (omit) ReconfigurationWithSync.rach_ConfigDedicated p_RACH_ConfigDedicated := omit,

                                                     template (omit) MeasConfig               p_MeasConfig := omit

                                                    ) runs on ENDC_NR_PTC

  {

    var NR_PdcpCountInfoList_Type v_NR_PdcpCountInfoList;

    var SubFrameTiming_Type v_Timing;

    var default v_WaitForRRCReconfigurationComplete;

    //Step 1 NR Cell before T: Get PDCP count for DRBs and SRB3 (if applied)

    v_NR_PdcpCountInfoList := f_NR_GetPdcpCountInfoListIntraNR_HO(p_CellId, p_SS_RadioBearerList, p_RBConfig_KeyChange);

   //tmp NK

   if(p_RBConfig_KeyChange) {

     f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); //tmp NK 823131 Key exchange after change of sk counter

   }

   //Step 2 E-UTRA Cell at T: Send RRCConnectionReconfiguration.

   f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, p_MeasConfig, p_RadioBearerConfig2, false);

   v_Timing := f_NR_ReceiveTimefromEUTRA (p_CellId);

   v_WaitForRRCReconfigurationComplete := activate(a_WaitForRRCReconfigurationComplete()); //Receive Complete message at any time

    //Step 3 NR Cell at T: Release SRB3  (if necessary) and DRBs.

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerToReleaseList, cs_TimingInfo_NR(v_Timing));

    // Step 4 NR Cell at T:  Configure RACH procedure either dedicated or C-RNTI based.

    f_NR_CellInfo_SetRNTI(p_CellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

    //Step 5 NR Cell at T + 5ms: (Re-)configure SRB3 (if necessary) and DRBs.

    v_Timing := f_SubFrameTiming_AddMilliSeconds(v_Timing, 5);   // add 5ms

    f_NR_SS_CommonRadioBearerConfig(p_CellId, p_SS_RadioBearerList, cs_TimingInfo_NR(v_Timing));


f_NR_SS_C_RNTI_Config(p_CellId, tsc_C_RNTI_Value3, cs_TimingInfo_NR(v_Timing));
    //Step 6 NR Cell at T + 5ms: Restore the PDCP counts

    //NOTE 1:   For AM DRBs the PDCP count is maintained. For SRB3 (if applied) and UM DRBs, the PDCP count is maintained or reset depending on the RRCConnectionReconfiguration message content.

    f_NR_SS_PdcpCount_Set(p_CellId, v_NR_PdcpCountInfoList, cs_TimingInfo_NR(v_Timing));

     //Step 8 E-UTRA Cell (after step 2): Receive RRCConnectionReconfigurationComplete

    deactivate(v_WaitForRRCReconfigurationComplete);   

    //Step 7 NR Cell at T + 5ms: Re-establish security.

    //f_NR_SS_AS_ActivateSecurity_Current(p_CellId, -, cs_TimingInfo_NR(v_Timing));
    // Step 9 NR Cell (after step 6): Re-configure RACH procedure as for initial access. NR FFS bot needed same as step 4

    //f_NR_SS_RachProcedureConfigHO(p_CellId, p_RachProcedureConfig, cs_TimingInfo_NR(v_Timing), p_RACH_ConfigDedicated);

  }
6. Execution Log Files

6.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset and Anritsu Protocol Conformance Test System ME7834NR Solution on EN-DC band combination DC_1A_n78A & DC_3A_n78A. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file

· PICS/PIXIT Parameter file


In the log file (in .txt / -html format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
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