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1. [bookmark: _Toc122434485][bookmark: _Toc71893814]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.4.6 which is part of the 5G NR5GC test suite. 
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. 
Contact:	Shaun Harry
	shaun.harry@keysight.com
0. [bookmark: _Toc71893815]Verification Test Summary 
Test Case: 	11.4.6.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D12wk12
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
[bookmark: _Hlk70365374]UE used:	HiSilicon Balong 5000
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc71893816]Corrections required
In addition to the below, the corrections of R5s210518 are required and applied.
1. [bookmark: _Toc30685521][bookmark: _Toc71893817]Change 1
	Function name
	f_TC_11_4_6_NR5GC

	Reason for change
	1. The local variable initialisation accesses NR cell info before this has been initialised.

2. System information combination NR-2 should be used since the UE is required to reslect a neighbouring NR cell
Note : The prose CR R5-212436r1 associated with change 2 is raised at RAN5#91

	Summary of change
	1. Move local variable initialisation to after cell intiialisation. 

2.  Change System information combination to NR-2

	TTCN module
	Emergency_NR5GC

	MCC160 Comment
	



Before Change
	function f_TC_11_4_6_NR5GC() runs on NR5GC_PTC
  {
    var NAS_PlmnId v_PLMN_cell1 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell1));
    var NAS_PlmnId v_PLMN_cell11 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell11));
    var TrackingAreaCode v_TAC_cell1 := f_NR_CellInfo_GetTAC (nr_Cell1);
    var TrackingAreaCode v_TAC_cell11 := f_NR_CellInfo_GetTAC (nr_Cell11);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN_cell1, {bit2oct(v_TAC_cell1)});
    var template (value) ServiceAreaIdList v_ServiceAreaIdList := cs_NG_ServiceAreaIdList(v_PLMN_cell11, {bit2oct(v_TAC_cell11)});
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    // System information combination NR-1 as defined in TS 38.508-1 clause 4.4.3.1.2 is used in NR Cells
    f_NR5GC_Init(NR_1);

    //Create and configure cells
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell2);
    f_NR_CellConfig_Def(nr_Cell11);


    // Preamble
    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13(nr_Cell1);

    // Registration Accept
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell1),
                                                   v_TAIList,
                                                   -, -, -, -, -, -, -, -, -, -, -,
                                                   v_ServiceAreaIdList);
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    
    f_NR5GC_RRC_Idle_Steps15_20 (nr_Cell1, TESTMode_OFF);

    f_NR_TestBody_Set(true);

    fl_TC_11_4_6_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A_T3540);

  }



After Change
	function f_TC_11_4_6_NR5GC() runs on NR5GC_PTC
  {
    var NAS_PlmnId v_PLMN_cell1;
    var NAS_PlmnId v_PLMN_cell11;
    var TrackingAreaCode v_TAC_cell1;
    var TrackingAreaCode v_TAC_cell11;
    var template (value) NG_TrackingAreaIdList v_TAIList;
    var template (value) ServiceAreaIdList v_ServiceAreaIdList;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;

    // System information combination NR-1 as defined in TS 38.508-1 clause 4.4.3.1.2 is used in NR Cells
    f_NR5GC_Init(NR_2);

    //Create and configure cells
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell2);
    f_NR_CellConfig_Def(nr_Cell11);

    v_PLMN_cell1 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell1));
    v_PLMN_cell11 := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (nr_Cell11));
    v_TAC_cell1 := f_NR_CellInfo_GetTAC (nr_Cell1);
    v_TAC_cell11 := f_NR_CellInfo_GetTAC (nr_Cell11);
    v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN_cell1, {bit2oct(v_TAC_cell1)});
    v_ServiceAreaIdList := cs_NG_ServiceAreaIdList(v_PLMN_cell11, {bit2oct(v_TAC_cell11)});

    // Preamble
    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13(nr_Cell1);

    // Registration Accept
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   f_NR5GC_GetMobileIdGUTI (nr_Cell1),
                                                   v_TAIList,
                                                   -, -, -, -, -, -, -, -, -, -, -,
                                                   v_ServiceAreaIdList);
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    
    f_NR5GC_RRC_Idle_Steps15_20 (nr_Cell1, TESTMode_OFF);

    f_NR_TestBody_Set(true);

    fl_TC_11_4_6_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell2, STATE_CONNECTED_3A_T3540);

  }



1. [bookmark: _Toc71893818]Change 2
	Function name
	fl_TC_11_4_6_NR5GC_TestBody

	Reason for change
	According to the TP1, the UE shall enter 5GMM-REGISTERED.NON-ALLOWED-SERVICE and 5GMM-IDLE mode, in current implementation, the UE is in normal 5GMM-REGISTERED state before step 2, instead of 5GMM-REGISTERED.NON-ALLOWED-SERVICE. Only when the UE camped on a cell whose TAI is in the list of "non-allowed tracking areas", the UE will enter the state 5GMM-REGISTERED.NON-ALLOWED-SERVICE. Therefore, the UE shall perform mobility registration to NR Cell 11 before step 2.

	Summary of change
	Remove step 2 and add Step 1A

Note : The prose CR R5-212436r1 associated with this change is raised at RAN5#91

	TTCN module
	Emergency_NR5GC

	MCC160 Comment
	



Before Change
	  function fl_TC_11_4_6_NR5GC_TestBody() runs on NR5GC_PTC
  {

    //@siclog "Steps 1" siclog@
    // NR Cell 11 as "Serving cell", NR Cell 1/2 as "Non-Suitable "Off" cell"
    f_NR_SetCellPower (nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);
    f_NR_SetCellPower (nr_Cell2, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    //@siclog "Steps 2" siclog@
    // Check: Does in the next 5 sec the UE transmit an RRCSetupRequest message?
    f_NR_CheckNoRRCSetupReq(nr_Cell11, 5.0);

    //@siclog "Steps 3 - 7" siclog@
    fl_EmergencyCallAndRelease(nr_Cell11, px_EmergencyCallNumber, "Step 2");

    //@siclog "Steps 8" siclog@
    // Make the UE attempt an IMS none-emergency call.
    f_UT_RequestIMSCall(UT);

    //@siclog "Steps 9" siclog@
    // Check: Does the UE transmit in the next 10 sec an RRCSetupRequest message?
    f_NR_CheckNoRRCSetupReq(nr_Cell11, 10.0);

    //@siclog "Steps 10" siclog@
    // NR Cell 2 as "Serving cell", NR Cell 1/11 as "Non-Suitable "Off" cell"
    f_NR_SetCellPower (nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell11, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    // @siclog "Step 11" siclog@
    // Check: Does the UE perform on NR Cell 2 the Registration procedure for mobility registration update as specified in TS 38.508-1 [4] subclause 4.9.5, 'connected without release'?
    f_NR5GC_MobilityRegistration(nr_Cell2, -, -, -, -,
                                noRrcConnectionRelease);
  }



After Change
	  function fl_TC_11_4_6_NR5GC_TestBody() runs on NR5GC_PTC
  {

    //@siclog "Steps 1" siclog@
    // NR Cell 11 as "Serving cell", NR Cell 1/2 as "Non-Suitable "Off" cell"
    f_NR_SetCellPower (nr_Cell11, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);
    f_NR_SetCellPower (nr_Cell2, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    //@siclog "Steps 1A" siclog@
    f_NR5GC_MobilityRegistration(nr_Cell11);
//@siclog "Steps 2" siclog@

    //@siclog "Steps 3 - 7" siclog@
    fl_EmergencyCallAndRelease(nr_Cell11, px_EmergencyCallNumber, "Step 2");

    //@siclog "Steps 8" siclog@
    // Make the UE attempt an IMS none-emergency call.
    f_UT_RequestIMSCall(UT);

    //@siclog "Steps 9" siclog@
    // Check: Does the UE transmit in the next 10 sec an RRCSetupRequest message?
    f_NR_CheckNoRRCSetupReq(nr_Cell11, 10.0);

    //@siclog "Steps 10" siclog@
    // NR Cell 2 as "Serving cell", NR Cell 1/11 as "Non-Suitable "Off" cell"
    f_NR_SetCellPower (nr_Cell2, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    f_NR_SetCellPower (nr_Cell11, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);

    // @siclog "Step 11" siclog@
    // Check: Does the UE perform on NR Cell 2 the Registration procedure for mobility registration update as specified in TS 38.508-1 [4] subclause 4.9.5, 'connected without release'?
    f_NR5GC_MobilityRegistration(nr_Cell2, -, -, -, -,
                                noRrcConnectionRelease);
  }



1. [bookmark: _Toc71893819]Change 3
	Function name
	Type IP_ConfigReq_Type

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	Extend IP_ConfigReq_Type to add “ChangeNRCell” option

	TTCN module
	IP_PTC_CtrlMsgs.ttcn

	MCC160 Comment
	



Before Change
	type union IP_ConfigReq_Type {        /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, NR5GC_IRAT, POS, UTRAN) */
    IP_StartPDN_Type                    StartPDN,
    IP_StopPDN_Type                     StopPDN,                /* @sic R5s131000: Null_Type replaced by IP_Stop_Type sic@ */
    IP_StartWLAN_Type                   StartWLAN,
    IP_StopWLAN_Type                    StopWLAN,
    Null_Type                           GeranCnf,               /* e.g. to confirm GeranTrigger */
    IP_ChangeDrbInfo_Type               ChangeDrbInfo,          /* @sic R5s150648 Change 5.1 sic@ */
    EUTRA_CellId_Type                   ChangeEutraCell,        /* @sic R5s150648 Change 5.1 sic@ */
    IP_SendRouterAdvertisement_Type     SendRouterAdvertisement,
    IP_ExplicitRouting_Type             ExplicitRouting,        /* @sic R5s130681 change 3: handling of RTP data; R5s160131: Start/Stop sic@ */
    Null_Type                           ChangeToRawmode,        /* @sic R5s150074 - Additional change sic@ */
    Null_Type                           RestoreRoutingTable,    /* @sic R5s200044 change 4 sic@ */
    IP_DnsResponse_Type                 DnsResponse             /* @sic R5-169075 (test case 20.1) sic@ */
    IP_DnsResponse_Type                 DnsResponse,           /* @sic R5-169075 (test case 20.1) sic@ */

  };



After Change
	  type union IP_ConfigReq_Type {        /* @status    APPROVED (ENDC, IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, NR5GC, NR5GC_IRAT, POS, UTRAN) */
    IP_StartPDN_Type                    StartPDN,
    IP_StopPDN_Type                     StopPDN,                /* @sic R5s131000: Null_Type replaced by IP_Stop_Type sic@ */
    IP_StartWLAN_Type                   StartWLAN,
    IP_StopWLAN_Type                    StopWLAN,
    Null_Type                           GeranCnf,               /* e.g. to confirm GeranTrigger */
    IP_ChangeDrbInfo_Type               ChangeDrbInfo,          /* @sic R5s150648 Change 5.1 sic@ */
    EUTRA_CellId_Type                   ChangeEutraCell,        /* @sic R5s150648 Change 5.1 sic@ */
    IP_SendRouterAdvertisement_Type     SendRouterAdvertisement,
    IP_ExplicitRouting_Type             ExplicitRouting,        /* @sic R5s130681 change 3: handling of RTP data; R5s160131: Start/Stop sic@ */
    Null_Type                           ChangeToRawmode,        /* @sic R5s150074 - Additional change sic@ */
    Null_Type                           RestoreRoutingTable,    /* @sic R5s200044 change 4 sic@ */
    IP_DnsResponse_Type                 DnsResponse             /* @sic R5-169075 (test case 20.1) sic@ */
    IP_DnsResponse_Type                 DnsResponse,             /* @sic R5-169075 (test case 20.1) sic@ */
    NR_CellId_Type                      ChangeNRCell 
  };




1. [bookmark: _Toc71893820]Change 4
	Function name
	New template cs_IP_ChangeNRCellReq

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	New template to indicate change of NR cell to IP PTC

	TTCN module
	

	MCC160 Comment
	



New template
	template (value) IP_ConfigReq_Type cs_IP_ChangeNRCellReq(NR_CellId_Type  p_NRCellId) :=
  { 
      ChangeNRCell := p_NRCellId  
  };




1. [bookmark: _Toc71893821]Change 5
	Function name
	New function f_IP_ChangeNRCell

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	New function to indicate change of NR cell to IP PTC

	TTCN module
	IP_PTC_CtrlMsgs.ttcn

	MCC160 Comment
	



New function
	function f_IP_ChangeNRCell(IP_RAT_CTRL_PORT p_Port,
                                NR_CellId_Type p_NRCellId)
  { /* @sic R5-125676: new parameter p_DrbId sic@ */
    /* @sic R5s150648 Change 5.3: p_DrbId removed sic@ */
    fl_IP_Config(p_Port, cs_IP_ChangeNRCellReq(p_NRCellId));
  }



1. [bookmark: _Toc71893822]Change 6
	Function name
	Altstep a_ApplicationCtrl

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	Add handling for change of NR cell in IP PTC

	TTCN module
	IP_PTC_Main.ttcn

	MCC160 Comment
	



Before Change
	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 NR_CellId_Type v_NRCellId;
    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
          }
        }
        
      } else if (ischosen(v_IP_ConfigReq.StopPDN)) {
        if (ischosen(v_IP_ConfigReq.StopPDN.PdnId)) {       /* @sic R5s131000: stop particular PDN sic@ */
          v_PdnIndex := v_IP_ConfigReq.StopPDN.PdnId;       /* @sic R5s201177 sic@ */
          fl_StopPDNs(v_PdnIndex);                          /* stop particular PDN */
        } else {
          fl_StopPDNs();                                    /* => stop all PDNs and IMS servers @sic R5s201177 sic@ */
        }
        
      } else if (ischosen(v_IP_ConfigReq.StartWLAN)) {
        fl_WLAN_Start(v_IP_ConfigReq.StartWLAN.AddressInfo, v_IP_ConfigReq.StartWLAN.DrbInfo, v_IP_ConfigReq.StartWLAN.ExplicitDnsHandling);
        
      } else if (ischosen(v_IP_ConfigReq.StopWLAN)) {
        fl_WLAN_Stop();

      } else if (ischosen(v_IP_ConfigReq.ChangeEutraCell)) {   /* @sic R5s150648 Change 6 sic@ */
        v_EutraCellId := v_IP_ConfigReq.ChangeEutraCell;
        if (f_RoutingTable_ChangeEutraCell(v_EutraCellId)) {
          for (i:=0; i<tsc_NoOfPDNs; i:=i+1) {
            if (isvalue(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb)) { /* @sic R5s201501 sic@ */
              f_IP_DrbInfo_ChangeEutraCell(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb, v_EutraCellId);
            }
          }
        }
        
      
else if (ischosen(v_IP_ConfigReq.ChangeDrbInfo)) {   /* @sic R5s150648 Change 6 sic@ */
        v_PdnIndex := v_IP_ConfigReq.ChangeDrbInfo.PdnId;
        v_DrbInfo := v_IP_ConfigReq.ChangeDrbInfo.DrbInfo;
        v_CurrentDrbInfo := f_IP_PTC_PDN_GetDrbInfoForDefaultDrb(v_PdnIndex);

        if (f_RoutingTable_ChangeDrbInfo(v_CurrentDrbInfo, v_DrbInfo)) {
          f_IP_PTC_PDN_SetDrbInfoForDefaultDrb(v_PdnIndex, v_DrbInfo);
        }
        
      } else if (ischosen(v_IP_ConfigReq.SendRouterAdvertisement)) {
        fl_ICMPv6_SendRouterAdvertisement(v_IP_ConfigReq.SendRouterAdvertisement.PdnId);
        
      } else if (ischosen(v_IP_ConfigReq.ExplicitRouting)) {
        if (ischosen(v_IP_ConfigReq.ExplicitRouting.Add)) {
          f_IP_PTC_RoutingTable_AddEntry(v_IP_ConfigReq.ExplicitRouting.Add.IpInfo,
                                         v_IP_ConfigReq.ExplicitRouting.Add.DRB,
                                         v_IP_ConfigReq.ExplicitRouting.Add.DataMode);
        } else if (ischosen(v_IP_ConfigReq.ExplicitRouting.Remove)) {  /* @sic R5s160131 sic@ */
          f_IP_PTC_RoutingTable_RemoveEntry(v_IP_ConfigReq.ExplicitRouting.Remove);
        }
      } else if (ischosen(v_IP_ConfigReq.ChangeToRawmode)) {  /* @sic R5s150074 - Additional change sic@ */
        f_RoutingInfo_ChangeMode(true);   // @sic R5s200044 change 4, R5s200490 sic@

      } else if (ischosen(v_IP_ConfigReq.RestoreRoutingTable)) { // @sic R5s200044 change 4 sic@
        f_RoutingInfo_ChangeMode(false);  // @sic R5s200490 sic@
      }

      p_CtrlPort.send(cs_IP_CommonCnf);
    }
  }



After Change
	  a ltstep 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 NR_CellId_Type v_NRCellId;
    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
          }
        }
        
      } else if (ischosen(v_IP_ConfigReq.StopPDN)) {
        if (ischosen(v_IP_ConfigReq.StopPDN.PdnId)) {       /* @sic R5s131000: stop particular PDN sic@ */
          v_PdnIndex := v_IP_ConfigReq.StopPDN.PdnId;       /* @sic R5s201177 sic@ */
          fl_StopPDNs(v_PdnIndex);                          /* stop particular PDN */
        } else {
          fl_StopPDNs();                                    /* => stop all PDNs and IMS servers @sic R5s201177 sic@ */
        }
        
      } else if (ischosen(v_IP_ConfigReq.StartWLAN)) {
        fl_WLAN_Start(v_IP_ConfigReq.StartWLAN.AddressInfo, v_IP_ConfigReq.StartWLAN.DrbInfo, v_IP_ConfigReq.StartWLAN.ExplicitDnsHandling);
        
      } else if (ischosen(v_IP_ConfigReq.StopWLAN)) {
        fl_WLAN_Stop();

      } else if (ischosen(v_IP_ConfigReq.ChangeEutraCell)) {   /* @sic R5s150648 Change 6 sic@ */
        v_EutraCellId := v_IP_ConfigReq.ChangeEutraCell;
        if (f_RoutingTable_ChangeEutraCell(v_EutraCellId)) {
          for (i:=0; i<tsc_NoOfPDNs; i:=i+1) {
            if (isvalue(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb)) { /* @sic R5s201501 sic@ */
              f_IP_DrbInfo_ChangeEutraCell(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb, v_EutraCellId);
            }
          }
        }
        
      } else if (ischosen(v_IP_ConfigReq.ChangeNRCell)) { 
        v_NRCellId := v_IP_ConfigReq.ChangeNRCell;
        if (f_RoutingTable_ChangeNRCell(v_NRCellId)) {
          for (i:=0; i<tsc_NoOfPDNs; i:=i+1) {
            if (isvalue(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb)) { /* @sic R5s201501 sic@ */
              f_IP_DrbInfo_ChangeNRCell(vc_IP_PTC_PDN_MappingTable[i].DefaultDrb, v_NRCellId);
            }
          }
        }        
      } else if (ischosen(v_IP_ConfigReq.ChangeDrbInfo)) {   /* @sic R5s150648 Change 6 sic@ */
        v_PdnIndex := v_IP_ConfigReq.ChangeDrbInfo.PdnId;
        v_DrbInfo := v_IP_ConfigReq.ChangeDrbInfo.DrbInfo;
        v_CurrentDrbInfo := f_IP_PTC_PDN_GetDrbInfoForDefaultDrb(v_PdnIndex);

        if (f_RoutingTable_ChangeDrbInfo(v_CurrentDrbInfo, v_DrbInfo)) {
          f_IP_PTC_PDN_SetDrbInfoForDefaultDrb(v_PdnIndex, v_DrbInfo);
        }
        
      } else if (ischosen(v_IP_ConfigReq.SendRouterAdvertisement)) {
        fl_ICMPv6_SendRouterAdvertisement(v_IP_ConfigReq.SendRouterAdvertisement.PdnId);
        
      } else if (ischosen(v_IP_ConfigReq.ExplicitRouting)) {
        if (ischosen(v_IP_ConfigReq.ExplicitRouting.Add)) {
          f_IP_PTC_RoutingTable_AddEntry(v_IP_ConfigReq.ExplicitRouting.Add.IpInfo,
                                         v_IP_ConfigReq.ExplicitRouting.Add.DRB,
                                         v_IP_ConfigReq.ExplicitRouting.Add.DataMode);
        } else if (ischosen(v_IP_ConfigReq.ExplicitRouting.Remove)) {  /* @sic R5s160131 sic@ */
          f_IP_PTC_RoutingTable_RemoveEntry(v_IP_ConfigReq.ExplicitRouting.Remove);
        }
      } else if (ischosen(v_IP_ConfigReq.ChangeToRawmode)) {  /* @sic R5s150074 - Additional change sic@ */
        f_RoutingInfo_ChangeMode(true);   // @sic R5s200044 change 4, R5s200490 sic@

      } else if (ischosen(v_IP_ConfigReq.RestoreRoutingTable)) { // @sic R5s200044 change 4 sic@
        f_RoutingInfo_ChangeMode(false);  // @sic R5s200490 sic@
      }

      p_CtrlPort.send(cs_IP_CommonCnf);
    }
  }




1. [bookmark: _Toc71893823]Change 7
	Function name
	New function f_RoutingTable_ChangeNRCell()

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	Update routing table for change of NR cell

	TTCN module
	IP_PTC_Routing.ttcn

	MCC160 Comment
	



New function
	  function f_RoutingTable_ChangeNRCell(NR_CellId_Type p_NRCellId) runs on IP_PTC return boolean
  {
    var IP_RoutingTable_Type v_RoutingTable := vc_IP_PTC_DRB_RoutingInfo.Table;
    var boolean v_TableIsChanged := false;
    var boolean v_EntryIsChanged;
    var integer i;
    
    for (i := 0; i < lengthof(v_RoutingTable); i := i+1) {
      v_EntryIsChanged := f_IP_DrbInfo_ChangeNRCell(v_RoutingTable[i].DRB, p_NRCellId);  // @sic R5s150648 MCC160Comments sic@
      v_TableIsChanged := v_TableIsChanged or v_EntryIsChanged;
    }
    fl_RoutingInfo_ReplaceRoutingTable(v_RoutingTable, v_TableIsChanged);
    return v_TableIsChanged;
  }



1. [bookmark: _Toc71893824] Change 8
	Function name
	New function f_IP_DrbInfo_ChangeNRCell()

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	Update DRBInfo for change of NR cell

	TTCN module
	IP_PTC_Routing.ttcn

	MCC160 Comment
	



New function
	  function f_IP_DrbInfo_ChangeNRCell(inout IP_DrbInfo_Type p_DrbInfo,
                                        NR_CellId_Type p_NRCellId) return boolean
  {
    var boolean v_IsChanged := false;

    if (ischosen(p_DrbInfo.Nr5GC)) {
      if (p_DrbInfo.Nr5GC.CellId != p_NRCellId) {
        p_DrbInfo.Nr5GC.CellId := p_NRCellId;
        v_IsChanged := true;
      }
    }
    return v_IsChanged;
  }
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	Function name
	f_NR5GC_MobilityRegistration()

	Reason for change
	This test case can fail in the postamble because the UE is camped on NR cell 2 at the end of the test case. The IP routing table has not been updated so the entries still refer to NR cell 1. This will cause any IMS signalling at switch off (for e.g. IMS deregistration) to be routed incorrectly.
The “changeEUTRACell” mechanism used on EUTRA to update the IP routing table following UE mobility is currently not implemented for NR.

	Summary of change
	Indicate change of NR cell to IP PTC on mobility registration

Note : For other test cases, the same indication will need to be sent in other mobility scenarios e.g. handover

	TTCN module
	NR5GC_NASSteps.ttcn

	MCC160 Comment
	



Before Change
	function f_NR5GC_MobilityRegistration (NR_CellId_Type p_NR_CellId,
                                         template (present) NG_MobileIdentity p_RxdGUTI := ?,
                                         template NG_TrackingAreaId p_TAI := *,
                                         template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                         template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                         RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                         template (omit) PLMN_List p_EPLMNs := omit) runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    // Steps 1 - 3
    // RRC Connection Setup
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_NR_CellId, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility, p_RxdGUTI, -,-,-,-,-,-, p_TAI)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
       
    f_NR5GC_MobilityRegistration_Steps4_6(p_NR_CellId, v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection, -, -, p_EPLMNs);
  }



After Change
	  
function f_NR5GC_MobilityRegistration (NR_CellId_Type p_NR_CellId,
                                         template (present) NG_MobileIdentity p_RxdGUTI := ?,
                                         template NG_TrackingAreaId p_TAI := *,
                                         template (omit) NG_MobileIdentity p_GUTIToSend := omit,
                                         template (omit) NG_TrackingAreaIdList p_TAIList := omit,
                                         RRCConnectionReleaseRequired_Type p_ReleaseConnection := rrcConnectionRelease,
                                         template (omit) PLMN_List p_EPLMNs := omit) runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    // Steps 1 - 3
    // RRC Connection Setup
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (p_NR_CellId, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility, p_RxdGUTI, -,-,-,-,-,-, p_TAI)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
       
    f_NR5GC_MobilityRegistration_Steps4_6(p_NR_CellId, v_GMM_MobilityInfo, p_GUTIToSend, p_TAIList, p_ReleaseConnection, -, -, p_EPLMNs);
f_IP_ChangeNRCell(IP, p_NR_CellId);

  }





1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc71893826]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n41
3 [bookmark: _Toc71893827]Execution Log Files
3.1 [bookmark: _Hlk70693363][bookmark: _Toc71893828]HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_11_4_6_LOG.html
· PICS/PIXIT parameter file:
TC_11_4_6_PIXIT.xml
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