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	Reason for change:
	Following implementation of changes related to workshop document R5w190118, there are some additional TTCN changes required for the EN-DC test case 10.2.1.1 to operate correctly with an IPv6 UE.
1. Security keys are currently being transferred from EUTRA PTC to NR PTC before the transition to EUTRA RRC_CONNECTED state. This can cause the k-eNB which is used to dereive keys for NR DRB to be incorrect, leading to deciphering failures for NR SCG DRB data (e.g. ICMPv6 RA packet in case of IPv6 operation)

2. Additional PDN should use PDN_2

3. The activation of IP handling for the additional PDN on NR (performed in the case of 10.2.1.1 only) is actually being done too late because the function f_NR_ENDC_PreambleOnEUTRA() blocks inside the function f_NR_SendRRCReconfigurationContentsToEUTRA() waiting for the EUTRA PTC to indicate the RRCReconfigurationComplete received at step 6. This means the IP handling is activated in parallel with the 1.2s wait time for any user plane signalling following the default bearer activation, so any packets received from the UE (e.g. ICMPv6 RS) may not be handled properly if the routing table is not yet configured when it arrives.

	
	

	Summary of change:
	1. Send keys to NR PTC following transition to RRC_CONNECTED state (as is done for other test cases with SCG data transfer)

2. Use PDN_2 for the additional created PDN

3. Move the activation of IP handling for additional PDN into the function f_NR_ENDC_PreambleOnEUTRA()
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Change 1
	Function name
	fl_TC_10_2_1_1_ENDC_EUTRA_TestBody()

	Reason for change
	1. Security keys are currently being transferred from EUTRA PTC to NR PTC before the transition to EUTRA RRC_CONNECTED state. This can cause the k-eNB which is used to dereive keys for NR DRB to be incorrect, leading to deciphering failures for NR SCG DRB data (e.g. ICMPv6 RA packet in case of IPv6 operation)

2. Additional PDN should use PDN_2



	Summary of change
	4. Send keys to NR PTC following transition to RRC_CONNECTED state (as is done for other test cases with SCG data transfer)
5. Use PDN_2 for the additional created PDN

	TTCN module
	ESM_ENDC_EUTRA

	MCC160 Comment
	1. Not Needed.  R5s190909 now sends security keys in f_EUTRA38_508_ENDC_RbEst_Steps3_10, so security keys don’t need to be sent again

2. Accepted in principle but used PDN_3


Before Change
    function fl_TC_10_2_1_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EPS_BearerIdentity v_EpsBearerId2 := '6'H; // default bearer on additional PDN

    var ProcedureTransactionIdentifier v_PTId_UE;

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    var template (value)  NAS_MSG_Request_Type v_NASMsg;

    var template (value) NAS_DL_Message_Type v_ActivateDefaultEPSBearerCxtReq;

    var template (present) NAS_UL_Message_Type v_ActivateDefaultEPSBearerCxtAcc;

    var SRB_COMMON_IND v_ReceivedAsp;

    var template (omit) RadioResourceConfigDedicated v_RadioResourceConfigDedicated;

    var octetstring v_APN_Value := tsc_APN1; // APN-1(New PDN name), different from default

    var template (omit) ProtocolConfigOptions v_Pco; // @sic R5s180646 sic@

    var template (value) PDN_Address v_PDN_Address; // @sic R5s180646 sic@

    // Cause the UE to request connectivity to an additional PDN.

    //@siclog "Step 1" siclog@

    f_UT_RequestAdditionalPDNConnectivity(UT, hex2int(v_EpsBearerId2), tsc_APN1_String);

    // The SS establishes SRB2 and DRB associated with default EPS bearer context obtained during the attach procedure.

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

    // Initiate SgNB Keys:

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);
    v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(eutra_Cell1, MCG_Only, RRC_IDLE); // @sic R5s190123 sic@

    f_EUTRA38_508_ENDC_RbEst_Steps3_10 (eutra_Cell1, omit, omit, v_Security_Params.SK_Counter, omit, omit, omit, v_RadioResourceConfigDedicated); // @sic R5s190123 sic@

    // The UE transmits a PDN CONNECTIVITY REQUEST message as specified to request an additional PDN.

    //@siclog "Step 4" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_PDNConnReqAdditionalPDN(f_GetPdnType(), cr_AccessPointName(v_APN_Value))))) -> value v_ReceivedAsp;

    v_PTId_UE := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;

    v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions; // @sic R5s180646 sic@

    v_PDN_Address := f_EUTRA_GetPDNAddress (f_CheckPCOforIPallocationViaNas (v_Pco), PDN_1);  // @sic R5s180646 sic@

    //Create the Activate Default EPS Bearer Context REQ for Step 5

    v_ActivateDefaultEPSBearerCxtReq := cs_508_ActivateDefEpsBearerContextRequest(v_EpsBearerId2,

                                                                                 v_PTId_UE, //received in PDN connectivity

                                                                                 cs_AccessPointName(v_APN_Value), //received in PDN connectivity

                                                                                 v_PDN_Address, // @sic R5s180646 sic@

                                                                                 omit, // @sic R5s180646 sic@

                                                                                 omit, // @sic R5s180646 sic@

                                                                                 omit); // @sic R5s180646 sic@

    //Now set the IEs EPS QOS, APN-AMBR, Extended APN-AMBR and Extended EPS QOS according to Table 10.2.1.1.3.3-2 for Step 5

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.epsQos := cds_508_EPS_QoS;

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.apnAggMaxBitRate := cs_APN_AMBR;

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.extd_APN_AMBR := cs_Extd_APN_AMBR;

    v_NASMsg := cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_ActivateDefaultEPSBearerCxtReq);

    v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(eutra_Cell1, MCG_SCG, RRC_CONNECTED);

    //Create the Activate Default EPS Bearer Context ACCEPT expected at Step 7

    v_ActivateDefaultEPSBearerCxtAcc := cr_508_ActivateDefEpsBearerContextAccept(v_EpsBearerId2);

    //@siclog "Step 5 - 7" siclog@

    // @sic R5s180646 sic@

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1,

                                        MCG_SCG,

                                        v_Security_Params.SK_Counter,

                                        RRC_CONNECTED,

                                        {v_NASMsg},

                                        v_RadioResourceConfigDedicated,

                                        -,-,-,-,

                                        v_ActivateDefaultEPSBearerCxtAcc);

    f_EUTRA_DelayForUserPlaneSignalling(); // Parallel behaviour for 36.508  subclause 4.5A.1

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 7");

  }
After Change
 function fl_TC_10_2_1_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    var EPS_BearerIdentity v_EpsBearerId2 := '6'H; // default bearer on additional PDN

    var ProcedureTransactionIdentifier v_PTId_UE;

    var EUTRA38_SecurityParamsExtd_Type v_Security_Params;

    var template (value)  NAS_MSG_Request_Type v_NASMsg;

    var template (value) NAS_DL_Message_Type v_ActivateDefaultEPSBearerCxtReq;

    var template (present) NAS_UL_Message_Type v_ActivateDefaultEPSBearerCxtAcc;

    var SRB_COMMON_IND v_ReceivedAsp;

    var template (omit) RadioResourceConfigDedicated v_RadioResourceConfigDedicated;

    var octetstring v_APN_Value := tsc_APN1; // APN-1(New PDN name), different from default

    var template (omit) ProtocolConfigOptions v_Pco; // @sic R5s180646 sic@

    var template (value) PDN_Address v_PDN_Address; // @sic R5s180646 sic@

    // Cause the UE to request connectivity to an additional PDN.

    //@siclog "Step 1" siclog@

    f_UT_RequestAdditionalPDNConnectivity(UT, hex2int(v_EpsBearerId2), tsc_APN1_String);

    // The SS establishes SRB2 and DRB associated with default EPS bearer context obtained during the attach procedure.

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

    // Initiate SgNB Keys:

    v_Security_Params := f_EUTRA38_Security_Get();
    v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(eutra_Cell1, MCG_Only, RRC_IDLE); // @sic R5s190123 sic@

    f_EUTRA38_508_ENDC_RbEst_Steps3_10 (eutra_Cell1, omit, omit, v_Security_Params.SK_Counter, omit, omit, omit, v_RadioResourceConfigDedicated); // @sic R5s190123 sic@

    // The UE transmits a PDN CONNECTIVITY REQUEST message as specified to request an additional PDN.

    //@siclog "Step 4" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_Cell1,

                                    cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                      cr_PDNConnReqAdditionalPDN(f_GetPdnType(), cr_AccessPointName(v_APN_Value))))) -> value v_ReceivedAsp;

    v_PTId_UE := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;

    v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions; // @sic R5s180646 sic@

    v_PDN_Address := f_EUTRA_GetPDNAddress (f_CheckPCOforIPallocationViaNas (v_Pco), PDN_2);  // @sic R5s180646 sic@

    v_Security_Params := f_EUTRA38_ENDC_InitiateAndSendS_gNBKeys(NR);
    //Create the Activate Default EPS Bearer Context REQ for Step 5

    v_ActivateDefaultEPSBearerCxtReq := cs_508_ActivateDefEpsBearerContextRequest(v_EpsBearerId2,

                                                                                 v_PTId_UE, //received in PDN connectivity

                                                                                 cs_AccessPointName(v_APN_Value), //received in PDN connectivity

                                                                                 v_PDN_Address, // @sic R5s180646 sic@

                                                                                 omit, // @sic R5s180646 sic@

                                                                                 omit, // @sic R5s180646 sic@

                                                                                 omit); // @sic R5s180646 sic@

    //Now set the IEs EPS QOS, APN-AMBR, Extended APN-AMBR and Extended EPS QOS according to Table 10.2.1.1.3.3-2 for Step 5

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.epsQos := cds_508_EPS_QoS;

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.apnAggMaxBitRate := cs_APN_AMBR;

    v_ActivateDefaultEPSBearerCxtReq.aCTIVATE_DEFAULT_EPS_BEARER_CONTEXT_REQUEST.extd_APN_AMBR := cs_Extd_APN_AMBR;

    v_NASMsg := cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_ActivateDefaultEPSBearerCxtReq);

    v_RadioResourceConfigDedicated := f_EUTRA38_BuildEUTRA_RadioResourceConfigDedicated(eutra_Cell1, MCG_SCG, RRC_CONNECTED);

    //Create the Activate Default EPS Bearer Context ACCEPT expected at Step 7

    v_ActivateDefaultEPSBearerCxtAcc := cr_508_ActivateDefEpsBearerContextAccept(v_EpsBearerId2);

    //@siclog "Step 5 - 7" siclog@

    // @sic R5s180646 sic@

    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1,

                                        MCG_SCG,

                                        v_Security_Params.SK_Counter,

                                        RRC_CONNECTED,

                                        {v_NASMsg},

                                        v_RadioResourceConfigDedicated,

                                        -,-,-,-,

                                        v_ActivateDefaultEPSBearerCxtAcc);

    f_EUTRA_DelayForUserPlaneSignalling(); // Parallel behaviour for 36.508  subclause 4.5A.1

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 7");

  }
   Change 2
	Function name
	fl_NAS_ENDC_NR()

	Reason for change
	The activation of IP handling for the new PDN (performed in the case of 10.2.1.1 only) is actually being done too late because the function f_NR_ENDC_PreambleOnEUTRA() blocks inside the function f_NR_SendRRCReconfigurationContentsToEUTRA() waiting for the EUTRA PTC to indicate the RRCReconfigurationComplete received at step 6. This means the IP handling is activated in parallel with the 1.2s wait time for any user plane signalling following the default bearer activation, so any packets received from the UE (e.g. ICMPv6 RS) may not be handled properly if the routing table is not yet configured when it arrives.

	Summary of change
	Move the activation of IP handling for additional PDN into the function f_NR_ENDC_PreambleOnEUTRA()

	TTCN module
	ESM_ENDC_NR

	MCC160 Comment
	Alternative solution implemented: moved the activation of IP handling to before the call to f_NR_ENDC_PreambleOnEUTRA()


Before Change
    function fl_NAS_ENDC_NR(NR_CellId_Type p_CellId, template (omit) IP_DrbId_Type p_AdditionalPDN := omit) runs on ENDC_NR_PTC

  {

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(p_CellId);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(p_CellId, MCG_SCG);

    f_NR_TestBody_Set(true);

    if (isvalue(p_AdditionalPDN)) { // @sic R5w190118 sic@

      f_IP_Handling_StartPDN(IP, PDN_1, cs_DrbInfo_NREPC(p_CellId, valueof(p_AdditionalPDN)));

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    f_NR_TestBody_Set(false);

    //Postamble

    f_NR_ReleaseAllCells();

  }
After Change
 function fl_NAS_ENDC_NR(NR_CellId_Type p_CellId, template (omit) IP_DrbId_Type p_AdditionalPDN := omit) runs on ENDC_NR_PTC

  {

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(p_CellId);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(p_CellId, MCG_SCG, -, -, p_AdditionalPDN);

    f_NR_TestBody_Set(true);

    /* MOVED if (isvalue(p_AdditionalPDN)) { // @sic R5w190118 sic@

      f_IP_Handling_StartPDN(IP, PDN_1, cs_DrbInfo_NREPC(p_CellId, valueof(p_AdditionalPDN)));

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    f_NR_TestBody_Set(false);

    //Postamble

    f_NR_ReleaseAllCells();

  }
   MCC160 Implementation:
  function fl_NAS_ENDC_NR(NR_CellId_Type p_CellId, template (omit) IP_DrbId_Type p_AdditionalPDN := omit) runs on ENDC_NR_PTC

  {

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(p_CellId);

    if (isvalue(p_AdditionalPDN)) { // @sic R5w190118, R5s191074 sic@

      f_IP_Handling_StartPDN(IP, PDN_3, cs_DrbInfo_NREPC(p_CellId, valueof(p_AdditionalPDN)));

    }

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(p_CellId, MCG_SCG);

    f_NR_TestBody_Set(true);

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    f_NR_TestBody_Set(false);

    //Postamble

    f_NR_ReleaseAllCells();

  }

Change 3
	Function name
	F_NR_ENDC_PreambleOnEUTRA()

	Reason for change
	The activation of IP handling for the new PDN (performed in the case of 10.2.1.1 only) is actually being done too late because the function f_NR_ENDC_PreambleOnEUTRA() blocks inside the function f_NR_SendRRCReconfigurationContentsToEUTRA() waiting for the EUTRA PTC to indicate the RRCReconfigurationComplete received at step 6. This means the IP handling is activated in parallel with the 1.2s wait time for any user plane signalling following the default bearer activation, so any packets received from the UE (e.g. ICMPv6 RS) may not be handled properly if the routing table is not yet configured when it arrives.

	Summary of change
	If IP handling for an additional PDN is required, activate it just after setting cell power for the NR cell (this position ensures ICMPv6 handling for the original PDN during the EUTRA preamble is complete)

	TTCN module
	NR_CommonFunctions_ENDC

	MCC160 Comment
	Alternative implementation introduced (see below for details):  A third set of IP addresses are introduced and made equal to both PDN_3 and nrPDN_Internet – the PDN introduced during ENDC registration for the internet PDN.  Therefore the PDNs are allocated as follows:
PDN_1: IMS configured during registration

PDN_2: Additional PDN configured in test body

PDN_3: Internet PDN configured during registration


Before Change
    function f_NR_ENDC_PreambleOnEUTRA(NR_CellId_Type p_CellId,

                                     ENDC_Bearer_Type p_BearerType,

                                     EUTRA_CellId_Type p_EUTRACellId := eutra_Cell_NonSpecific,

                                     ENDC_SRB_DRB_Configuration_Type p_SecondaryConfig := NONE) runs on ENDC_NR_PTC

  {

    var octetstring v_OctetData;

    var integer v_MCG_Id;

    var NR_SecurityParams_Type v_SecurityParams;

    var template (value) NR_RadioBearerList_Type v_RadioBearerList;

    var template (value) CellGroupConfig v_SCGConfig;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (omit) RadioBearerConfig v_RadioBearerConfig2 := omit; // @sic R5s190112 sic@

    var template (value) DRB_ToAddModList v_DRB_ToAddModList;

    var template (value) SRB_ToAddModList v_SRB_ToAddModList_SRB3 := {

      cs_NR_SRB_ToAddMod(tsc_SRB3)

    };

    fl_NR_ENDC_UECapabilityTransfer (p_CellId);

    //Start UL grant in NR cell

    f_NR_ULGrantConfiguration_Start(p_CellId);

    // EUTRA preamble now in progress, so can turn on NR cell

    f_NR_SetCellPower (p_CellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    select (p_BearerType) {

      case (MCG_SCG){

        // Configure DRB2

        f_NR_SS_CommonRadioBearerConfig(p_CellId, {f_NR_GetRadioBearerConfig_FullAM_DRB2(p_CellId)});

        // Get Security info from EUTRA, calculate latest keys and configure SS

        f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); // @sic R5s190414 sic@

        select (p_SecondaryConfig) { // Prose currently only specifies secondary config with MCG_SCG

          case (NR_PDCP_MCG) {

            // get the DRB id for MCG

            v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "DRB ID");

            v_MCG_Id := oct2int(v_OctetData);

            v_DRB_ToAddModList := {

              cs_38508_DRB_ToAddMod(v_MCG_Id, cs_38508_PDCP_Config),

              cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config)

            };

            // then configure it

            v_RadioBearerList := { cs_NR_SS_DRB_Config(v_MCG_Id, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB, crs_RlcBearerRouting_Eutra(p_EUTRACellId)), cs_NR_RlcBearerConfig_None) };

            f_NR_SS_CommonRadioBearerConfig(p_CellId, v_RadioBearerList);

            // Configure NR PDCP on NR

            v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,

                                                                 v_DRB_ToAddModList,

                                                                 -,

                                                                 cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

          }

          case (SRB3) {

            v_DRB_ToAddModList := {

              cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config)

            };

            v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRB_ToAddModList_SRB3,

                                                                 v_DRB_ToAddModList,

                                                                 -,

                                                                 cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

            // add another entry for RLC of SRB3

            v_SCGConfig.rlc_BearerToAddModList[1]:= cs_38508_RLC_BearerConfig_SRB(tsc_SRB3);

            // Configure SRB3 in SS

            v_RadioBearerList := { cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB)) };

            f_NR_SS_CommonRadioBearerConfig(p_CellId, v_RadioBearerList);

            // Activate security for this bearer  @sic R5s190414 sic@

            v_SecurityParams := f_NR_Security_Get ();

            v_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetInitial(p_CellId);

            f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                                  v_SecurityParams.AS_Integrity,

                                                  v_SecurityParams.AS_Ciphering);

          }

          case (NONE) {

            v_RadioBearerConfig := cs_NR_RadioBearer(2, secondary, f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()); // @sic R5s190188 sic@

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

          }

        }

        f_NR_SendRRCReconfigurationContentsToEUTRA(v_RadioBearerConfig, v_SCGConfig, omit, v_RadioBearerConfig2, -, reconfigurationWithSync_CheckRACH); //@sic R5s190541 sic@

      }

      case (MCG_Split){

        f_NR_SS_CommonRadioBearerConfig(p_CellId, {f_NR_GetRadioBearerConfig_FullAM_DRB2_Split(p_CellId, p_EUTRACellId)});

        // Get Security info from EUTRA, calculate latest keys and configure SS

        f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); // @sic R5s190414 sic@

        v_RadioBearerConfig := cs_NR_SplitBearer(tsc_NR_DRB2, secondary, f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()); // @sic R5s190188 sic@

        v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

        f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, v_SCGConfig, -, -, -, reconfigurationWithSync_CheckRACH);  //@sic R5s190541 sic@

      }

      case else {// Nothing to do on NR side

      }

    }

  }
After Change
 function f_NR_ENDC_PreambleOnEUTRA(NR_CellId_Type p_CellId,

                                     ENDC_Bearer_Type p_BearerType,

                                     EUTRA_CellId_Type p_EUTRACellId := eutra_Cell_NonSpecific,

                                     ENDC_SRB_DRB_Configuration_Type p_SecondaryConfig := NONE, 

                                         template (omit) IP_DrbId_Type p_AdditionalPDN := omit) runs on ENDC_NR_PTC

  {

    var octetstring v_OctetData;

    var integer v_MCG_Id;

    var NR_SecurityParams_Type v_SecurityParams;

    var template (value) NR_RadioBearerList_Type v_RadioBearerList;

    var template (value) CellGroupConfig v_SCGConfig;

    var template (value) RadioBearerConfig v_RadioBearerConfig;

    var template (omit) RadioBearerConfig v_RadioBearerConfig2 := omit; // @sic R5s190112 sic@

    var template (value) DRB_ToAddModList v_DRB_ToAddModList;

    var template (value) SRB_ToAddModList v_SRB_ToAddModList_SRB3 := {

      cs_NR_SRB_ToAddMod(tsc_SRB3)

    };

    fl_NR_ENDC_UECapabilityTransfer (p_CellId);

    //Start UL grant in NR cell

    f_NR_ULGrantConfiguration_Start(p_CellId);

    // EUTRA preamble now in progress, so can turn on NR cell

    f_NR_SetCellPower (p_CellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
      if (isvalue(p_AdditionalPDN)) { // @sic R5w190118 sic@

      f_IP_Handling_StartPDN(IP, PDN_2, cs_DrbInfo_NREPC(p_CellId, valueof(p_AdditionalPDN)));

    }
    select (p_BearerType) {

      case (MCG_SCG){

        // Configure DRB2

        f_NR_SS_CommonRadioBearerConfig(p_CellId, {f_NR_GetRadioBearerConfig_FullAM_DRB2(p_CellId)});

        // Get Security info from EUTRA, calculate latest keys and configure SS

        f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); // @sic R5s190414 sic@

        select (p_SecondaryConfig) { // Prose currently only specifies secondary config with MCG_SCG

          case (NR_PDCP_MCG) {

            // get the DRB id for MCG

            v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "DRB ID");

            v_MCG_Id := oct2int(v_OctetData);

            v_DRB_ToAddModList := {

              cs_38508_DRB_ToAddMod(v_MCG_Id, cs_38508_PDCP_Config),

              cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config)

            };

            // then configure it

            v_RadioBearerList := { cs_NR_SS_DRB_Config(v_MCG_Id, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsDRB, crs_RlcBearerRouting_Eutra(p_EUTRACellId)), cs_NR_RlcBearerConfig_None) };

            f_NR_SS_CommonRadioBearerConfig(p_CellId, v_RadioBearerList);

            // Configure NR PDCP on NR

            v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(-,

                                                                 v_DRB_ToAddModList,

                                                                 -,

                                                                 cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

          }

          case (SRB3) {

            v_DRB_ToAddModList := {

              cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config)

            };

            v_RadioBearerConfig := cs_38508_RadioBearerConfigDef(v_SRB_ToAddModList_SRB3,

                                                                 v_DRB_ToAddModList,

                                                                 -,

                                                                 cs_38508_SecurityConfig(cs_38508_SecurityAlgorithmConfig(f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()), secondary));

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

            // add another entry for RLC of SRB3

            v_SCGConfig.rlc_BearerToAddModList[1]:= cs_38508_RLC_BearerConfig_SRB(tsc_SRB3);

            // Configure SRB3 in SS

            v_RadioBearerList := { cs_NR_SS_RadioBearer_Config(tsc_NR_RbId_SRB3, cs_NR_PDCP_Configuration_RBTerminating(cs_NR_PDCP_RbConfig_ParamsSRB)) };

            f_NR_SS_CommonRadioBearerConfig(p_CellId, v_RadioBearerList);

            // Activate security for this bearer  @sic R5s190414 sic@

            v_SecurityParams := f_NR_Security_Get ();

            v_SecurityParams.AS_Ciphering.ActTimeList := f_NR_RRC_CipherActTime_GetInitial(p_CellId);

            f_NR_SS_RRC_EnableIntProt_CiphULandDL(p_CellId,

                                                  v_SecurityParams.AS_Integrity,

                                                  v_SecurityParams.AS_Ciphering);

          }

          case (NONE) {

            v_RadioBearerConfig := cs_NR_RadioBearer(2, secondary, f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()); // @sic R5s190188 sic@

            v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

          }

        }

        f_NR_SendRRCReconfigurationContentsToEUTRA(v_RadioBearerConfig, v_SCGConfig, omit, v_RadioBearerConfig2, -, reconfigurationWithSync_CheckRACH); //@sic R5s190541 sic@

      }

      case (MCG_Split){

        f_NR_SS_CommonRadioBearerConfig(p_CellId, {f_NR_GetRadioBearerConfig_FullAM_DRB2_Split(p_CellId, p_EUTRACellId)});

        // Get Security info from EUTRA, calculate latest keys and configure SS

        f_ENDC_GetKeysActivateSecurity(p_CellId, EUTRA); // @sic R5s190414 sic@

        v_RadioBearerConfig := cs_NR_SplitBearer(tsc_NR_DRB2, secondary, f_NR_AS_CipheringAlgorithm_Get(), f_NR_AS_IntegrityAlgorithm_Get()); // @sic R5s190188 sic@

        v_SCGConfig := f_NR_GetSCGConfigDef(p_CellId);

        f_NR_SendRRCReconfigurationContentsToEUTRA (v_RadioBearerConfig, v_SCGConfig, -, -, -, reconfigurationWithSync_CheckRACH);  //@sic R5s190541 sic@

      }

      case else {// Nothing to do on NR side

      }

    }

  }
MCC160 Alternative Implementation:
Add 2 new enumerated types to the PDN_Index_Type to be used for NR
  type enumerated PDN_Index_Type {   /* 'index name' associated to a PDN:

                                        The major purpose is to associate a PDN specific set of IP addresses to the given PDN (e.g. UE addresses, P-CSCF address etc.);

                                        in general there are one or two PDNs configured at the same time and - from TTCN point of view - the IMS PDN is considered to be the first one;

                                        a second PDN may be configured in case of emergency call or e.g. for XCAP signalling;

                                        the 'internet PDN' (according to TS 36.508 clause 4.5.2) is considered as (optional) second PDN during initial registration and gets released after initial registration;

                                        in case of WLAN a separate group of index names is used to distinguish the different configuration of the emulated IP network */

    PDN_1 (0),       /* "default" PDN being kept connected to during a test case (in case of LTE in general the IMS PDN) */

    PDN_2 (1),       /* second PDN: during initial registration (TS 36.508 clause 4.5.2) for LTE and "multiple PDN' this is the internet PDN;

                        after initial registration it is used if needed according to the test purpose (e.g. emergency call) */

    PDN_2a,          /* used for the special case when the UE IP address of the second PDN changes in a test case */

    PDN_Internet,    /* mainly used as alias for PDN2 during initial registration */

    ePDG_IMS1,       /* WLAN: PDN for 'normal' IMS */

    ePDG_IMS2,       /* WLAN: PDN for emergency IMS (in general) */

    ePDG_XCAP,       /* WLAN: PDN for XCAP in case of XCAP server being part of 3GPP-network

                        NOTE: In contrast to LTE for WLAN there is a different IP architecture to be consider by TTCN for XCAP and IMS emergency */

    ePDG_Internet,   /* place-holder for WLAN-offload scenarios */

    nrPDN_Internet,  /* mainly used as alias during initial registration in ENDC @sic R5s191074 sic@ */

    PDN_3 (2)        /* used in ENDC and 5GC for the third PDN  @sic R5s191074 sic@ */

  };
Add new PIXITs to be used for a third IP address

  modulepar charstring                  px_IPv4_Address3_NW;                            // @desc  IPv4 Gateway Address in PDN3

  modulepar charstring                  px_IPv4_Address3_RemoteUE;                      // @desc  IPv4 Address of remote UE connected to PDN3

  modulepar charstring                  px_IPv4_Address3_UE;                            // @desc  IPv4 Address connected to PDN3

  modulepar charstring                  px_IPv6_Address3_NW;                            // @desc  IPv6 Gateway Address in PDN3

  modulepar charstring                  px_IPv6_Address3_RemoteUE;                      // @desc  IPv6 Address of remote UE in PDN3

  modulepar charstring                  px_IPv6_Address3_UE;                            // @desc  IPv6 Address in PDN3

  const PDN_AddressInfo_Type tsc_PDN3_AddressInfo := {          /* new PIXITs for address 3 */

    UE_IPAddressIPv4 := px_IPv4_Address3_UE,

    UE_IPAddressIPv6 := px_IPv6_Address3_UE,

    Remote_IPAddressIPv4 := px_IPv4_Address3_RemoteUE,

    Remote_IPAddressIPv6 := px_IPv6_Address3_RemoteUE,

    DHCP_ServerAddress := px_IPv4_Address3_NW,

    ICMPv6_ServerAddress := px_IPv6_Address3_NW,

    PCSCF_IPAddressIPv4 := px_IPv4_Address3_NW,

    PCSCF_IPAddressIPv6 := px_IPv6_Address3_NW,

    DNS_ServerAddressIPv4 := px_IPv4_Address3_NW,

    DNS_ServerAddressIPv6 := px_IPv6_Address3_NW,

    XCAP_ServerAddressIPv4 := px_IPv4_Address3_NW, /* @sic R5s141051 change 8 sic@ */

    XCAP_ServerAddressIPv6 := px_IPv6_Address3_NW, /* @sic R5s141051 change 8 sic@ */

    ProSe_ServerAddressIPv4 := px_IPv4_Address3_NW, /* @sic R5-160765 sic@ */

    ProSe_ServerAddressIPv6 := px_IPv6_Address3_NW  /* @sic R5-160765 sic@ */

  };

  const PDN_AddressInfo_Type tsc_PDN_AddressInfo[3] := { tsc_PDN1_AddressInfo, tsc_PDN2_AddressInfo, tsc_PDN3_AddressInfo};  /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, POS, UTRAN) */
Make both new PDN indices equal to the new third IP address 
 function f_PDN_PdnIndex2Integer(PDN_Index_Type p_PdnIndex) return integer

  { /* PDN_2a to support change of the IP address for IMS test case 19.5.1 */

    /* @sic R5s150031: fl_IP_ServerIndex -> f_PDN_PdnIndex2Integer sic@ */

    var integer v_Index;

    select (p_PdnIndex) {

      case (PDN_1, ePDG_IMS1) {

        v_Index := 0;

      }

      case (PDN_2, PDN_2a, PDN_Internet, nrPDN_Internet, ePDG_IMS2, ePDG_XCAP, ePDG_Internet) {

        v_Index := 1;

      }

      case (PDN_3) { // @sic R5s191074 sic@

        v_Index := 2;

      }

      case else {

        FatalError(__FILE__, __LINE__, "Invalid PDN index");

      }

    }

    return v_Index;

  }

Change the non-IMS PDN configured in the ENC preamble to have the index nrPDN_Internet

  function f_EUTRA_InitialRegistrationPdnIndex(EUTRA_InitialRegistrationPDN_Type p_InitialRegistrationPDN) runs on EUTRA_PTC return PDN_Index_Type

  {

    var PDN_Index_Type v_PdnIndex;

    var boolean v_IMSVoPS_Supported := true;

    var boolean v_ImsVoPS0_NoImsPDN;

    v_IMSVoPS_Supported := f_EPS_NetworkFeatureSupport_CheckFeature(f_EUTRA_MobileInfo_GetNetworkFeatureSupport(), imsVoPS); // @sic R5-183247, R5s180477, R5s180648 sic@

    if (p_InitialRegistrationPDN == emergencyPDN) { /* @sic R5s150510 sic@ */

      v_PdnIndex := PDN_2; // @sic R5s151011 sic@

    }

    else if (f_GetTestcaseAttrib_Eutra_DualIMSRegistration(testcasename())) { // @sic R5-176254 sic@

       if(p_InitialRegistrationPDN == firstPDN){

          v_PdnIndex := PDN_1;

       }else{

          v_PdnIndex := PDN_2;

       }

    }

    else if (f_GetTestcaseAttrib_ENDC(testcasename())){ // @sic R5-185166 sic@

      if (p_InitialRegistrationPDN == firstPDN and tsc_EUTRA_Registration_PDN1isIMS) {

        v_PdnIndex := PDN_1;

      } else {

        v_PdnIndex := nrPDN_Internet; // @sic R5s191074 sic@

      }

    }

    else {

      v_ImsVoPS0_NoImsPDN := not v_IMSVoPS_Supported and pc_UE_NoReqIMS_IMSVoPS_0; // @sic R5-183247: the UE does not request 2nd PDN for IMS when the network does not support imsVoPS R5s190008 sic@

      if (not tsc_EUTRA_Registration_MultiplePDN or

          ((p_InitialRegistrationPDN == firstPDN) and (tsc_EUTRA_Registration_PDN1isIMS or (tsc_EUTRA_Registration_PDN2isIMS and v_ImsVoPS0_NoImsPDN))) or    // @sic R5-183247: v_ImsVoPS0_NoImsPDN sic@

          ((p_InitialRegistrationPDN == secondPDN) and tsc_EUTRA_Registration_PDN2isIMS)) {

        v_PdnIndex := PDN_1;

      } else {

        v_PdnIndex := PDN_Internet;

      }

    }

    return v_PdnIndex;

  }

  function f_EUTRA_InitialRegistration_Step9_11(EUTRA_CellId_Type p_CellId,

                                                IDLEUPDATED_STATE_Type p_State,

                                                NAS_MSG_Indication_Type p_NAS_Ind,

                                                NasCount_Type p_NasCountUL) runs on EUTRA_PTC return APNandPCOs_Type

  { /* @sic R5-110796: split into f_EUTRA_InitialRegistration_Step5_13 and f_EUTRA_InitialRegistration_Step14_15 sic@

       @sic R5-156138: split into f_EUTRA_InitialRegistration_Step5_8 and f_EUTRA_InitialRegistration_Step9_13 sic@

       @sic R5s160334: split into f_EUTRA_InitialRegistration_Step9_11 and f_EUTRA_InitialRegistration_Step9_13 sic@

       the returned APNandPCOs_Type contains the valid APN (i.e. accessPointName is present) */

    var ProcedureTransactionIdentifier v_EPS_TI;

    var NAS_UL_Message_Type v_PdnConnectivityRequest;

    var EUTRA_SecurityParams_Type v_AuthParams := f_EUTRA_Security_Get();

    var APNandPCOs_Type v_APNandPCOs;

    var DRB_Identity v_DrbForInternet;

    var template (value) RadioBearerList_Type v_DrbConfigList := cs_DrbConfigList_DRB1;  // per default DRB1 only

    v_PdnConnectivityRequest := p_NAS_Ind.Pdu.PiggybackedPduList[0].Msg;

    v_EPS_TI := v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;

    // Step 9a1 & 2 - ESM information optionally transferred;  @sic R5-110708 sic@

    v_APNandPCOs := f_ESM_InitialRegistration_InitAPNandPCOs(p_CellId, f_CheckEsmInfoTransferFlag(v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST), v_EPS_TI);  // @sic R5s130382 sic@

    // optional

    select (p_State) {

      case (STATE2A_TESTLOOP_ModeA) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeA);

      }

      case (STATE2A_TESTLOOP_ModeB) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeB);

      }

      case (STATE2A_TESTLOOP_ModeC) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeC); //@sic eMBMS sic@

     }

      case (STATE2A_TESTLOOP_ModeD) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeD); //@sic R5s160711 BASELINE MOVING 2016 sic@

      }

      case (STATE2A_TESTLOOP_ModeE) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeE); //@sic R5-160768 sic@

    }

      case (STATE2A_TESTLOOP_ModeF) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeF); //@sic R5s160711 BASELINE MOVING 2016 sic@

      }

      case (STATE2A_TESTLOOP_ModeG) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeG); //@sic R5-172877 R5-172883 sic@

      }

      case (STATE2A_TESTLOOP_ModeH) {

        f_EUTRA_Activate_TestMode (p_CellId, tsc_UE_TestLoopMode_TypeH); //@sic R5-172877 sic@

      }

    }

    if (f_GetTestcaseAttrib_Eutra_DualIMSRegistration(testcasename())) { // @sic R5-176254 sic@

      v_DrbForInternet := f_EUTRA_NB_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId2);

      f_IP_Handling_StartPDN(IP, PDN_2, cs_DrbInfo_EUTRA(p_CellId, v_DrbForInternet));

      v_DrbConfigList[1] := cs_OneDRB_ConfigAM(v_DrbForInternet);

    } else if (tsc_EUTRA_Registration_MultiplePDN) {   /* @sic R5-144797, R5s150338 sic@ */

      v_DrbForInternet := f_EUTRA_NB_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId2ndPDN);

      f_IP_Handling_StartPDN(IP, PDN_Internet, cs_DrbInfo_EUTRA(p_CellId, v_DrbForInternet));

      v_DrbConfigList[1] := cs_OneDRB_ConfigAM(v_DrbForInternet);

    } else if (f_GetTestcaseAttrib_ENDC(testcasename())) {   /* @sic R5-144797, R5s150338, R5s180640 sic@ */

      v_DrbForInternet := f_EUTRA_NB_EpsBearerAssociatedDRB(tsc_EpsDefaultBearerId2ndPDN);

      f_IP_Handling_StartPDN(IP, nrPDN_Internet, cs_DrbInfo_EUTRA(p_CellId, v_DrbForInternet));  // @sic R5s191074 sic@

      v_DrbConfigList[1] := cs_OneDRB_ConfigAM(v_DrbForInternet);

    }

    // Step 10-11: RRC Security Mode procedures

    v_AuthParams := f_EUTRA_RRC_ActivateSecurity(p_CellId, v_AuthParams, p_NasCountUL, v_DrbConfigList); // RRC SECURITY COMMAND & COMPLETE  @sic R5s150338: v_DrbConfigList sic@

    f_EUTRA_Security_Set(v_AuthParams); //Saving security parameters

    return v_APNandPCOs;

  }

In the IP PTC, handle the new PDN indices the same as PDN_Internet

  altstep a_ApplicationCtrl(IP_PTC_CTRL_PORT p_CtrlPort) runs on IP_PTC

  {

    var IP_ConfigReq_Type v_IP_ConfigReq;

    var PDN_Index_Type v_PdnIndex;

    var IP_DrbInfo_Type v_DrbInfo;

    var IP_DrbInfo_Type v_CurrentDrbInfo;

    var EUTRA_CellId_Type v_EutraCellId;

    var integer i;

    [] p_CtrlPort.receive(cr_IP_CtrlAnyReq) -> value v_IP_ConfigReq {

      if (ischosen(v_IP_ConfigReq.StartPDN)) {

        v_PdnIndex := v_IP_ConfigReq.StartPDN.PdnId;

        v_DrbInfo := v_IP_ConfigReq.StartPDN.DrbInfo;

        f_IP_PTC_PDN_SetDrbInfoForDefaultDrb(v_PdnIndex, v_DrbInfo);

        select (v_PdnIndex) {

          case (PDN_1, PDN_2, PDN_2a) {

            fl_IP_AddrServers_Start(v_PdnIndex, v_DrbInfo);

            fl_IP_ImsServer_Start(v_PdnIndex);

          }

          case (PDN_Internet, nrPDN_Internet, PDN_3) { // @sic R5s191074 sic@

            fl_IP_AddrServers_Start(v_PdnIndex, v_DrbInfo);

          }

          case (ePDG_IMS1, ePDG_IMS2) {

            fl_IP_ImsServer_Start(v_PdnIndex);

          }

          case (ePDG_XCAP) {

            fl_IP_AddrServers_Start(v_PdnIndex, v_DrbInfo, dnsServerOnly);

          }

          case (ePDG_Internet) {

            // nothing to be done

          }

        }

        …

