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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 8.2.3.14.1 which is part of the EN-DC test suite in the ‘iwd-TTCN3-B2018-12_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:
8.2.3.14.1
Test Group:
\EN-DC\8_2_3\
ATS Version:
iwd-TTCN3-B2018-12_D19wk23
System Simulator used:
Starpoint SP9500 Test system

UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for EN-DC test case 8.2.3.14.1 using wk23
Change 4.1
	Function name
	f_TC_8_2_3_14_1_ENDC_NR

	Reason for change
	1. Since the max power of cell2 is -82, so initial max power should be set as well.

	Summary of change
	1. Set initial RF max power to -82

	TTCN module
	\ENDC\8_2_3\RRCHandover_ENDC_NR.ttcn

	MCC160 Comment
	Accepted


Before change

     function f_TC_8_2_3_14_1_ENDC_NR() runs on ENDC_NR_PTC

  { // SCG Change / Reconfiguration with sync / Split DRB / EN-DC

    var RNTI_Value_Type v_RNTI_Cell2 := hex2int('4148'H);

    f_ENDC_NR_Init();

    // change RNTI on Cell 2 to match specific message contents

    f_NR_CellInfo_SetRNTI(nr_Cell2, v_RNTI_Cell2);

    //Create and configure NR cell1 & 2

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Split);

    f_NR_SetCellPower (nr_Cell1, -88, -95);

    // NR Cell 2 still tsc_NR_NonSuitableOffCellSSS_EPRE

    f_NR_TestBody_Set(true);

    fl_TC_8_2_3_14_1_ENDC_NR_TestBody ();

    f_NR_TestBody_Set(false);

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
After change

    function f_TC_8_2_3_14_1_ENDC_NR() runs on ENDC_NR_PTC

  { // SCG Change / Reconfiguration with sync / Split DRB / EN-DC

    var RNTI_Value_Type v_RNTI_Cell2 := hex2int('4148'H);

    f_ENDC_NR_Init();

    // change RNTI on Cell 2 to match specific message contents

    f_NR_CellInfo_SetRNTI(nr_Cell2, v_RNTI_Cell2);


f_NR_CellInfo_InitMaxReferencePower(nr_Cell2, -82);
    //Create and configure NR cell1 & 2

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Split);

    f_NR_SetCellPower (nr_Cell1, -88, -95);

    // NR Cell 2 still tsc_NR_NonSuitableOffCellSSS_EPRE

    f_NR_TestBody_Set(true);

    fl_TC_8_2_3_14_1_ENDC_NR_TestBody ();

    f_NR_TestBody_Set(false);

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
Change 4.2
	Function name
	fl_TC_8_2_3_14_1_ENDC_NR_TestBody

	Reason for change
	1.After RRCreconfiguration complete in E-UTRA, delay 1s to make sure NR Rach complete

2. Send trigger to tell E-UTRA step4 is complete

	Summary of change
	1.Delay 1s

2. Add a trigger after step4

	TTCN module
	\ENDC\8_2_3\RRCHandover_ENDC_NR.ttcn

	MCC160 Comment
	1. Accepted only as a short term workaround. Generic solution decided at RAN5 TTCN Workshop#46 (2nd Jul’19) to be according to R5w190209, a separate TTCN CR will be raised for this. 
2. Accepted


Before change

       function fl_TC_8_2_3_14_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    // get latest SK Counter value

    f_ENDC_GetKeysActivateSecurity(nr_Cell2, EUTRA);

    // Now change to T1 power levels

    f_NR_SetCellPower (nr_Cell1, -88, -88); // FR2 still FFS

    f_NR_SetCellPower (nr_Cell2, -82, -82); // FR2 still FFS

    // Configure DRB2 on Cell 2

    f_NR_RRC_PSCellChange_InterCell(nr_Cell1, nr_Cell2, hex2int('4148'H));

    // @siclog "Step 4" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_CheckDataPath (nr_Cell2, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell2), -, "Step 4");

  }
After change

      function fl_TC_8_2_3_14_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    // get latest SK Counter value

    f_ENDC_GetKeysActivateSecurity(nr_Cell2, EUTRA);

    // Now change to T1 power levels

    f_NR_SetCellPower (nr_Cell1, -88, -88); // FR2 still FFS

    f_NR_SetCellPower (nr_Cell2, -82, -82); // FR2 still FFS

    // Configure DRB2 on Cell 2

    f_NR_RRC_PSCellChange_InterCell(nr_Cell1, nr_Cell2, hex2int('4148'H));

    // @siclog "Step 4" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);


f_Delay(1.0);
    f_NR_CheckDataPath (nr_Cell2, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell2), -, "Step 4");


// Test body now finished

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);
  }
Change 4.3
	Function name
	f_TC_8_2_3_14_1_ENDC_EUTRA

	Reason for change
	If using ping test, Open UE test loop and deactivate UE test  mode are not necessary 


	Summary of change
	Use pc_IP_Ping to judge whether to execute Open UE test loop and deactivate test mode

	TTCN module
	\ENDC\8_2_3\RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before change

         function f_TC_8_2_3_14_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // SCG Change / Reconfiguration with sync / Split DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE into RRC Connected

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Split, RRC_CONNECTED);

    f_EUTRA38_SetCellPower (eutra_Cell1, -85, -96);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_14_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);

    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

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

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

  }
After change

        function f_TC_8_2_3_14_1_ENDC_EUTRA() runs on EUTRA_5GS_PTC

  { // SCG Change / Reconfiguration with sync / Split DRB / EN-DC

    f_EUTRA38_Init(EN_DC, c1);

    //Create and configure cell

    f_EUTRA_CellConfig_Def(eutra_Cell1);

    //Preamble to enter UE into RRC Connected

    f_EUTRA38_ENDC_Preamble (eutra_Cell1, PING_Or_TEST_LOOPModeB_ON, MCG_Split, RRC_CONNECTED);

    f_EUTRA38_SetCellPower (eutra_Cell1, -85, -96);

    f_EUTRA_TestBody_Set(true);

    fl_TC_8_2_3_14_1_ENDC_EUTRA_TestBody ();

    f_EUTRA_TestBody_Set(false);

if (not pc_IP_Ping) {
      f_EUTRA_OpenUE_TestLoopMode_Deactivate_TestMode (eutra_Cell1);

}
    f_EUTRA_Postamble(eutra_Cell1, E2_CONNECTED);

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

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

  }
Change 4.4
	Function name
	fl_TC_8_2_3_14_1_ENDC_EUTRA_TestBody

	Reason for change
	1.Wait for NR complete step4, otherwise detach will called before test body finished in NR side

	Summary of change
	1.Wait for NR complete step4


	TTCN module
	\ENDC\8_2_3\RRCHandover_ENDC_EUTRA.ttcn

	MCC160 Comment
	Accepted


Before change

         function fl_TC_8_2_3_14_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    // @siclog "Steps 1 - 2" siclog@

    // Update SgNB Keys for new SK Counter value

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR, 1);

    // T1 power levels not changed on EUTRA

    // Need to change the link to NR Cell 2

    f_EUTRA_SS_CommonRadioBearerConfig (eutra_Cell1, {cs_RadioBearer_Reconfig_SplitDRB2(nr_Cell2)});

    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, v_Security_Params.SK_Counter);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Steps 3 - 4" siclog@

    // Send trigger to NR to test DRB2

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

  }
After change

      function fl_TC_8_2_3_14_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    // @siclog "Steps 1 - 2" siclog@

    // Update SgNB Keys for new SK Counter value

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR, 1);

    // T1 power levels not changed on EUTRA

    // Need to change the link to NR Cell 2

    f_EUTRA_SS_CommonRadioBearerConfig (eutra_Cell1, {cs_RadioBearer_Reconfig_SplitDRB2(nr_Cell2)});

    f_EUTRA38_RRC_PSCellChange_InterCell (eutra_Cell1, v_Security_Params.SK_Counter);

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 2");

    // @siclog "Steps 3 - 4" siclog@

    // Send trigger to NR to test DRB2

    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);


// Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);
  }
Additional Changes requested by Keysight:

Change 1
	Function name
	f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys()

	Reason for change
	As per the specific message contents for the RrcConnectionReconfiguration message at step 2 (Table 8.2.3.14.1.3.3-1), SK Counter value shall be different from the value being used before HO.  In the current implementation the SK counter is still set to the orignal value (0) because the SK counter in the stored security paramters is not updated following the function f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys().

	Summary of change
	Update the SK counter in the security parameters returned from f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys() 

	TTCN module
	EUTRA38_ENDC_CommonProcedures

	MCC160 Comment
	Accepted


Before Change
function f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(EUTRA_NR_CO_ORD_PORT p_Port,

                                                   integer p_SK_Counter := tsc_SK_Counter)

    runs on EUTRA_5GS_PTC return EUTRA38_SecurityParamsExtd_Type

  {

    var EUTRA38_SecurityParamsExtd_Type v_Extd_Security_Params := f_EUTRA38_Security_Get();

    var EUTRA_SecurityParams_Type v_Security_Params := f_EUTRA_Security_Get();

    var CoOrd_E_NEACap_Type v_EEACap;

    var CoOrd_E_NIACap_Type v_EIACap;

    v_Extd_Security_Params.S_KGNB := f_EUTRA_NR_InitAS_KeyChaining_SgNB(v_Security_Params.KDF,

                                                                        v_Security_Params.KENB,

                                                                        p_SK_Counter);

    v_EEACap.E_Nea0 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 0, 1);

    v_EEACap.E_Nea1 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 1, 1);

    v_EEACap.E_Nea2 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 2, 1);

    v_EIACap.E_Nia0 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 0, 1);

    v_EIACap.E_Nia1 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 1, 1);

    v_EIACap.E_Nia2 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 2, 1);

    f_EUTRA_NR_SendCoOrd (p_Port, cms_EUTRA_NR_Security(v_Extd_Security_Params.SK_Counter,

                                                        S_KGNB,

                                                        v_Extd_Security_Params.S_KGNB,

                                                        omit, // @sic R5-194814 sic@

                                                        omit, // @sic R5-194814 sic@

                                                        v_EEACap,

                                                        v_EIACap));

    return v_Extd_Security_Params;

  } 

After Change
function f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(EUTRA_NR_CO_ORD_PORT p_Port,

                                                   integer p_SK_Counter := tsc_SK_Counter)

    runs on EUTRA_5GS_PTC return EUTRA38_SecurityParamsExtd_Type

  {

    var EUTRA38_SecurityParamsExtd_Type v_Extd_Security_Params := f_EUTRA38_Security_Get();

    var EUTRA_SecurityParams_Type v_Security_Params := f_EUTRA_Security_Get();

    var CoOrd_E_NEACap_Type v_EEACap;

    var CoOrd_E_NIACap_Type v_EIACap;

    v_Extd_Security_Params.S_KGNB := f_EUTRA_NR_InitAS_KeyChaining_SgNB(v_Security_Params.KDF,

                                                                        v_Security_Params.KENB,

                                                                        p_SK_Counter);
    v_Extd_Security_Params.SK_Counter := p_SK_Counter);
    v_EEACap.E_Nea0 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 0, 1);

    v_EEACap.E_Nea1 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 1, 1);

    v_EEACap.E_Nea2 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.eaCap5G_0_7), 2, 1);

    v_EIACap.E_Nia0 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 0, 1);

    v_EIACap.E_Nia1 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 1, 1);

    v_EIACap.E_Nia2 := substr(oct2bit(v_Security_Params.NAS_SecurityCap5G.iaCap5G_0_7), 2, 1);

    f_EUTRA_NR_SendCoOrd (p_Port, cms_EUTRA_NR_Security(v_Extd_Security_Params.SK_Counter,

                                                        S_KGNB,

                                                        v_Extd_Security_Params.S_KGNB,

                                                        omit, // @sic R5-194814 sic@

                                                        omit, // @sic R5-194814 sic@

                                                        v_EEACap,

                                                        v_EIACap));

    return v_Extd_Security_Params;

  }
Change 2
	Function name
	f_NR_SS_AS_ActivateSecurity_Current

	Reason for change
	When activating security for DRB following PSCell change, the security keys should not be refreshed as the UE will be using the keys which were refreshed for SRBs during the handover procedure.



	Summary of change
	Add a Boolean parameter to f_NR_SS_AS_ActivateSecurity_Current()  to avoid refreshing keys before applying the security configuration.

	TTCN module
	NR_SecuritySteps.ttcn

	MCC160 Comment
	Not needed.  See change Keysight 3 below


Before Change
  function f_NR_SS_AS_ActivateSecurity_Current(NR_CellId_Type p_CellId,

                                               NextHopChainingCount p_NCC := tsc_NR_38508_NextHopChainingCount,

                                               template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now

                                               ) runs on NR_BASE_PTC

  {

    var NR_SecurityParams_Type v_RRC_SecurityParams := f_NR_Security_Get();

    // refresh security keys

      v_RRC_SecurityParams := f_NR_InitAS_KeyChaining_KeyRefresh(f_NR_CellInfo_GetPhysicalCellId(p_CellId),

                                                               f_NR_CellInfo_GetFrequencySSB(p_CellId),

                                                               v_RRC_SecurityParams,

                                                               p_NCC);

    // reset the PDCP sequence numbers for ciphering

    v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(p_CellId, false);

    f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                          v_RRC_SecurityParams.AS_Integrity,

                                          v_RRC_SecurityParams.AS_Ciphering,

                                          p_TimingInfo);

    f_NR_Security_Set(v_RRC_SecurityParams);

  }
After Change
function f_NR_SS_AS_ActivateSecurity_Current(NR_CellId_Type p_CellId,

                                               NextHopChainingCount p_NCC := tsc_NR_38508_NextHopChainingCount,

                                               template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                               boolean p_RefreshKeys := true
                                               ) runs on NR_BASE_PTC

  {

    var NR_SecurityParams_Type v_RRC_SecurityParams := f_NR_Security_Get();

    // refresh security keys

    If(p_RefreshKeys)
    {
      v_RRC_SecurityParams := f_NR_InitAS_KeyChaining_KeyRefresh(f_NR_CellInfo_GetPhysicalCellId(p_CellId),

                                                               f_NR_CellInfo_GetFrequencySSB(p_CellId),

                                                               v_RRC_SecurityParams,

                                                               p_NCC);

    }                                   

    // reset the PDCP sequence numbers for ciphering

    v_RRC_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetCurrent(p_CellId, false);

    f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                          v_RRC_SecurityParams.AS_Integrity,

                                          v_RRC_SecurityParams.AS_Ciphering,

                                          p_TimingInfo);

    f_NR_Security_Set(v_RRC_SecurityParams);

  }
Change 3
	Function name
	f_NR_RRC_PSCellChange_InterCell_Common()

	Reason for change
	When activating security for DRB following PSCell change, the security keys should not be refreshed as the UE will be using the keys which were refreshed for SRBs during the handover procedure.



	Summary of change
	Add a Boolean parameter to f_NR_RRC_PSCellChange_InterCell_Common ()  and pass to f_NR_SS_AS_ActivateSecurity_Current().

	TTCN module
	NR_SecuritySteps.ttcn

	MCC160 Comment
	Alternative implementation: replace the call to f_NR_SS_AS_ActivateSecurity_Current with the call to f_ENDC_GetKeysActivateSecurity (moved from fl_TC_8_2_3_14_1_ENDC_NR_TestBody) 


Before Change
  function f_NR_RRC_PSCellChange_InterCell_Common(NR_CellId_Type                       p_SourceCellId,

                                                    NR_CellId_Type                       p_TargetCellId,

                                                    RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                    template (value) RadioBearerConfig   p_RadioBearerConfig,

                                                    template (value) CellGroupConfig     p_SCGConfig,

                                                    boolean                              p_RBConfig_KeyChange := true,

                                                    boolean                              p_IsSrb3Configured := false,                                                                                                       template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

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

                                                    template (omit) MeasConfig           p_MeasConfig := omit,

                                                    template (value) UL_GrantConfig_Type p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR

                                                    ) runs on NR_BASE_PTC

  {

    ..
    // Save new C-RNTI in cell configuration for p_TargetCellId

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5 NR Target Cell: Activate security.

    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId);

    //Step 6 NR Target Cell: Configure UL grant configuration ("OnSR", default grant).

    //NOTE 3:   Unless explicitly specified UL grant configuration keeps configured as per default at the NR source cell.

    f_NR_ULGrantConfiguration_Start(p_TargetCellId, -, -, -, -, p_UL_GrantConfig_TargetCell);
..

}
After Change
function f_NR_RRC_PSCellChange_InterCell_Common(NR_CellId_Type                       p_SourceCellId,

                                                    NR_CellId_Type                       p_TargetCellId,

                                                    RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                    template (value) RadioBearerConfig   p_RadioBearerConfig,

                                                    template (value) CellGroupConfig     p_SCGConfig,

                                                    boolean                              p_RBConfig_KeyChange := true,

                                                    boolean                              p_IsSrb3Configured := false,                                                                                                       template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

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

                                                    template (omit) MeasConfig           p_MeasConfig := omit,

                                                    template (value) UL_GrantConfig_Type p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR,
                                               boolean                              p_RefreshKeys := true
                                                    ) runs on NR_BASE_PTC

  {

    ..
    // Save new C-RNTI in cell configuration for p_TargetCellId

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5 NR Target Cell: Activate security.

    f_NR_SS_AS_ActivateSecurity_Current(p_TargetCellId,-,-,p_RefreshKeys);

    //Step 6 NR Target Cell: Configure UL grant configuration ("OnSR", default grant).

    //NOTE 3:   Unless explicitly specified UL grant configuration keeps configured as per default at the NR source cell.

    f_NR_ULGrantConfiguration_Start(p_TargetCellId, -, -, -, -, p_UL_GrantConfig_TargetCell);
..

}
MCC160 Implementation:
  function fl_TC_8_2_3_14_1_ENDC_NR_TestBody() runs on ENDC_NR_PTC

  {

    // @siclog "Step 1" siclog@

    

    // Now change to T1 power levels

    f_NR_SetCellPower (nr_Cell1, -88, -88); // FR2 still FFS

    f_NR_SetCellPower (nr_Cell2, -82, -82); // FR2 still FFS

    // Configure DRB2 on Cell 2

    f_NR_RRC_PSCellChange_InterCell(nr_Cell1, nr_Cell2, hex2int('4148'H));

    // @siclog "Step 4" siclog@

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_CheckDataPath (nr_Cell2, PDN_2, dedicatedBearer, tsc_NR_DRB2, cs_RlcBearerRouting_NR(nr_Cell2), -, "Step 4");

    // Test body now finished @sic R5s190491 sic@

    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);

  }
    function f_NR_RRC_PSCellChange_InterCell_Common(NR_CellId_Type                       p_SourceCellId,

                                                    NR_CellId_Type                       p_TargetCellId,

                                                    RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                                    template (value) RadioBearerConfig   p_RadioBearerConfig,

                                                    template (value) CellGroupConfig     p_SCGConfig,

                                                    boolean                              p_RBConfig_KeyChange := true,

                                                    boolean                              p_IsSrb3Configured := false,

                                                    template (value) NR_RachProcedureConfig_Type p_RachProcedureConfig,

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

                                                    template (omit) MeasConfig           p_MeasConfig := omit,

                                                    template (value) UL_GrantConfig_Type p_UL_GrantConfig_TargetCell := cs_UL_GrantConfig_OnSR

                                                    ) runs on NR_BASE_PTC

  {

    var template (value) NR_RadioBearer_Type v_RadioBearerDRB2 := f_NR_GetRadioBearerConfig_FullAM_DRB2(p_TargetCellId);

    var template (value) NR_RadioBearerList_Type v_RadioBearerList := {v_RadioBearerDRB2};

    var template (value) NR_RadioBearerList_Type v_RadioBearerToReleaseList := {cs_NR_SS_DRB_Release(tsc_NR_DRB2)};

   // Step 1 NR Target Cell: Configuration of SRB3 (if necessary) and DRBs

    if (p_IsSrb3Configured) {

        v_RadioBearerList := { cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB, crs_RlcBearerRouting_None)),

                               v_RadioBearerDRB2 };

    };

    f_NR_SS_CommonRadioBearerConfig(p_TargetCellId, v_RadioBearerList);

    //Step 2. Transfer of the PDCP Count for DRBs and SRB3 (if necessary) from NR source to NR target cell:

    //a) NR Source Cell: Get PDCP COUNT.

    //b) NR Target Cell: Set PDCP COUNT.

    f_NR_SS_PdcpCount_Handover(p_SourceCellId, p_TargetCellId, v_RadioBearerList, p_RBConfig_KeyChange);

    //Step 3. NR Target Cell: Inform the SS about the PSCell change and about the source cell id.

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverInit_REQ(p_SourceCellId, p_TargetCellId));

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

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

    f_NR_CellInfo_SetRNTI(p_TargetCellId, p_RNTI_Value);

    f_NR_SS_RachProcedureConfigHO(p_TargetCellId, p_RachProcedureConfig, -, p_RACH_ConfigDedicated);

    //Step 5 NR Target Cell: Activate security.

     f_ENDC_GetKeysActivateSecurity (p_TargetCellId, EUTRA);

    //Step 6 NR Target Cell: Configure UL grant configuration ("OnSR", default grant).

    //NOTE 3:   Unless explicitly specified UL grant configuration keeps configured as per default at the NR source cell.

    f_NR_ULGrantConfiguration_Start(p_TargetCellId, -, -, -, -, p_UL_GrantConfig_TargetCell);

    // Step 7 E-UTRA Cell Send RRCConnectionReconfiguration

    // Step 8 E-UTRA Cell: Receive RRCConnectionReconfigurationComplete.

    f_NR_SendRRCReconfigurationContentsToEUTRA(p_RadioBearerConfig, p_SCGConfig, p_MeasConfig);

    // Step 9 NR Target Cell: Inform the SS about completion of the PSCell change (e.g. to trigger PDCP STATUS REPORT PDU).

    f_NR_SS_PdcpHandoverCtrl(p_TargetCellId, cas_NR_PdcpHandoverComplete_REQ(p_TargetCellId));

    //Step 10 NR Source Cell: Release SRB3 (if necessary) and DRBs.

    if (p_IsSrb3Configured) {

      v_RadioBearerToReleaseList := { cs_NR_SS_RadioBearer_Release(tsc_NR_RbId_SRB3), cs_NR_SS_DRB_Release(tsc_NR_DRB2)};

    }

    f_NR_SS_CommonRadioBearerConfig(p_SourceCellId, v_RadioBearerToReleaseList);

  }

Change 4
	Function name
	f_NR_RRC_PSCellChange_InterCell

	Reason for change
	When activating security for DRB following PSCell change, the security keys should not be refreshed as the UE will be using the keys which were refreshed for SRBs during the handover procedure.



	Summary of change
	Pass new parameter “p_RefreshKeys” to f_NR_RRC_PSCellChange_InterCell_Common() as “false” to avoid refreshing keys before applying security configuration.


	TTCN module
	NR_Handover_ENDC.ttcn

	MCC160 Comment
	Not needed.  See Keysight’s change 3


Before Change
function f_NR_RRC_PSCellChange_InterCell(NR_CellId_Type                       p_SourceCellId,

                                           NR_CellId_Type                       p_TargetCellId,

                                           RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                           boolean                              p_IsSrb3Configured := false,

                                           boolean                              p_RBConfig_KeyChange := true,

                                           NR_KeyToUse_Type                     p_KeyToUse := secondary,

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

                                           template (omit)  MeasConfig          p_MeasConfig  := omit

                                           ) runs on NR_BASE_PTC

  { //@sic R5-195240 sic@

    var template (value) NR_RachProcedureConfig_Type v_RachProcedureConfig;

    var template (value) CellGroupConfig v_SCGConfig := f_NR_CellGroupConfig_PSCellChange( p_TargetCellId, p_RNTI_Value, p_IsSrb3Configured, p_RACH_ConfigDedicated);

    var template (value) RadioBearerConfig v_RadioBearerConfig := f_NR_RetreiveRadioBearerConfig_PSCellChange( p_RBConfig_KeyChange, p_IsSrb3Configured, p_KeyToUse);

    v_RachProcedureConfig := f_NR_GetRACHProcedureConfigPScell( p_TargetCellId, p_RACH_ConfigDedicated);

    f_NR_RRC_PSCellChange_InterCell_Common(p_SourceCellId,

                                           p_TargetCellId,

                                           p_RNTI_Value,

                                           v_RadioBearerConfig,

                                           v_SCGConfig,

                                           p_RBConfig_KeyChange,

                                           p_IsSrb3Configured,

                                           v_RachProcedureConfig,

                                           p_RACH_ConfigDedicated,

                                           p_MeasConfig);

  }

After Change
function f_NR_RRC_PSCellChange_InterCell(NR_CellId_Type                       p_SourceCellId,

                                           NR_CellId_Type                       p_TargetCellId,

                                           RNTI_Value                           p_RNTI_Value :=  tsc_C_RNTI_Value3,

                                           boolean                              p_IsSrb3Configured := false,

                                           boolean                              p_RBConfig_KeyChange := true,

                                           NR_KeyToUse_Type                     p_KeyToUse := secondary,

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

                                           template (omit)  MeasConfig          p_MeasConfig  := omit

                                           ) runs on NR_BASE_PTC

  { //@sic R5-195240 sic@

    var template (value) NR_RachProcedureConfig_Type v_RachProcedureConfig;

    var template (value) CellGroupConfig v_SCGConfig := f_NR_CellGroupConfig_PSCellChange( p_TargetCellId, p_RNTI_Value, p_IsSrb3Configured, p_RACH_ConfigDedicated);

    var template (value) RadioBearerConfig v_RadioBearerConfig := f_NR_RetreiveRadioBearerConfig_PSCellChange( p_RBConfig_KeyChange, p_IsSrb3Configured, p_KeyToUse);

    v_RachProcedureConfig := f_NR_GetRACHProcedureConfigPScell( p_TargetCellId, p_RACH_ConfigDedicated);

    f_NR_RRC_PSCellChange_InterCell_Common(p_SourceCellId,

                                           p_TargetCellId,

                                           p_RNTI_Value,

                                           v_RadioBearerConfig,

                                           v_SCGConfig,

                                           p_RBConfig_KeyChange,

                                           p_IsSrb3Configured,

                                           v_RachProcedureConfig,

                                           p_RACH_ConfigDedicated,

                                           p_MeasConfig,

                                           false);

  }    

5. Execution Log Files

5.1 HiSilicon Balong 5000

The HiSilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System on EN-DC 3A-n41.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\ TC_8_2_3_14_1_ENDC_PASS.spm
PIXCIT settings used:

 \ ENDC_Testsuite.sppar

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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