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1. [bookmark: _Toc122434485][bookmark: _Toc118808277]Overview
This document lists all the changes needed to correct issues in the ATS iwd-TTCN3-B2020-09_D22wk37 related to the title of this CR.
Contact:	Shaun Harry
	shaun.harry@keysight.com
1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc118808278]Corrections required
1.1 [bookmark: _Toc107494144][bookmark: _Toc114750059][bookmark: _Toc118808279]Change 1
	Function name
	f_TC_6_2_NR5GC_IMS1()

	Reason for change
	For subsequent initial registration attempts, a UE operating in IPv4v6 mode may switch between use of IPv4 and IPv6 addresses. The current TTCN implementation does not always update the routing info for the response which can caused some SIP responses to be sent on the wrong IP address (IPv4 instead of IPv6 or vice versa)

	Summary of change
	Refresh v_RoutingInfoDL on receiving each initial REGISTER request

	TTCN module
	IMS_NR5GC_RegistrationTestcases.ttcn

	MCC160 Comment
	



Before Change:
	  function f_TC_6_2_NR5GC_IMS1() runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_REGISTER_REQ;
    var REGISTER_Request v_RegisterReq;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfoDL;
    var template (omit) RetryAfter v_RetryAfterForREGISTER;
    var integer v_RetryAfterForPublish := 60;    // as per "503 Service Unavailable" default message contents (34.229-1 A.4.2),
    var integer v_NumOfIPAddressesToAllocate := 2;   // @sic R5s210720 sic@
    var charstring v_RegisterExpiration;
    var integer v_Cseq;

    timer t_Timer;

    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security, -, -, v_NumOfIPAddressesToAllocate);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1" siclog@
    f_IMS_CC_StartSignalling(IPCAN_InitialRegistration);

    // @siclog "Step 2" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    // @siclog "Step 3" siclog@
    v_RetryAfterForREGISTER := omit;
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine503, f_IMS_CommonResponse_503_MessageHeaderTX(v_RegisterReq.msgHeader, v_RetryAfterForREGISTER))));

    f_IMS_CC_ReleaseConnection(IPCAN_InitialRegistration);
    f_IMS_RestartPCSCF(PDN_1, px_IPv4_Address_Other, px_IPv6_Address_Other);  /* @sic R5-213534: support of 2nd P-CSCF, R5-217830 sic@
                                                                             NOTE: IP addresses need to be consistent with what is used as 2nd P-CSCF at NAS signalling */
    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);
    
    // @siclog "Step 4" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    
    // @siclog "Step 5" siclog@
    v_RetryAfterForREGISTER := cs_RetryAfter(10);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine503, f_IMS_CommonResponse_503_MessageHeaderTX(v_RegisterReq.msgHeader, v_RetryAfterForREGISTER))));
    t_Timer.start(f_IMS_SetTimerToleranceMin(10.0));                      /* @sic R5s210720: timer to be started before RRC connection release sic@ */
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);

    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);

    // @siclog "Step 6" siclog@
    t_Timer.timeout;                                                      /* @sic R5s210720: t_Timer.start/stop instead of f_Delay sic@ */
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_Cseq := fl_TC_6_2_CheckGetCseq(v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    // @siclog "Step 7" siclog@
    v_RegisterExpiration := "800000";
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_RegisterExpiration))));
    
    // @siclog "Step 8" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest(-, -, -, v_RegisterExpiration);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    fl_TC_6_2_CheckGetCseq(v_RegisterReq, v_Cseq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 10" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest(-, -, -, -, v_RegisterExpiration);
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

    // @siclog "Step 11" siclog@
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_RegisterExpiration))));

    // @siclog "Step 12 - 15" siclog@
    f_IMS_Register_SubscribeNotify(v_IMS_REGISTER_REQ, tsc_IMS_PublishDuringSubscribeForRegEvent, v_RetryAfterForPublish);

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_MO_IMS_Signalling);
  }




After Change:
	  function f_TC_6_2_NR5GC_IMS1() runs on IMS_PTC
  {
    var IMS_DATA_REQ v_IMS_REGISTER_REQ;
    var REGISTER_Request v_RegisterReq;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfoDL;
    var template (omit) RetryAfter v_RetryAfterForREGISTER;
    var integer v_RetryAfterForPublish := 60;    // as per "503 Service Unavailable" default message contents (34.229-1 A.4.2),
    var integer v_NumOfIPAddressesToAllocate := 2;   // @sic R5s210720 sic@
    var charstring v_RegisterExpiration;
    var integer v_Cseq;

    timer t_Timer;

    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security, -, -, v_NumOfIPAddressesToAllocate);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1" siclog@
    f_IMS_CC_StartSignalling(IPCAN_InitialRegistration);

    // @siclog "Step 2" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    // @siclog "Step 3" siclog@
    v_RetryAfterForREGISTER := omit;
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine503, f_IMS_CommonResponse_503_MessageHeaderTX(v_RegisterReq.msgHeader, v_RetryAfterForREGISTER))));

    f_IMS_CC_ReleaseConnection(IPCAN_InitialRegistration);
    f_IMS_RestartPCSCF(PDN_1, px_IPv4_Address_Other, px_IPv6_Address_Other);  /* @sic R5-213534: support of 2nd P-CSCF, R5-217830 sic@
                                                                             NOTE: IP addresses need to be consistent with what is used as 2nd P-CSCF at NAS signalling */
    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);
    
    // @siclog "Step 4" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    
    // @siclog "Step 5" siclog@
    v_RetryAfterForREGISTER := cs_RetryAfter(10);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine503, f_IMS_CommonResponse_503_MessageHeaderTX(v_RegisterReq.msgHeader, v_RetryAfterForREGISTER))));
    t_Timer.start(f_IMS_SetTimerToleranceMin(10.0));                      /* @sic R5s210720: timer to be started before RRC connection release sic@ */
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);

    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);

    // @siclog "Step 6" siclog@
    t_Timer.timeout;                                                      /* @sic R5s210720: t_Timer.start/stop instead of f_Delay sic@ */
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    v_Cseq := fl_TC_6_2_CheckGetCseq(v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    // @siclog "Step 7" siclog@
    v_RegisterExpiration := "800000";
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_RegisterExpiration))));
    
    // @siclog "Step 8" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest(-, -, -, v_RegisterExpiration);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    fl_TC_6_2_CheckGetCseq(v_RegisterReq, v_Cseq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 10" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest(-, -, -, -, v_RegisterExpiration);
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

    // @siclog "Step 11" siclog@
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_RegisterExpiration))));

    // @siclog "Step 12 - 15" siclog@
    f_IMS_Register_SubscribeNotify(v_IMS_REGISTER_REQ, tsc_IMS_PublishDuringSubscribeForRegEvent, v_RetryAfterForPublish);

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_MO_IMS_Signalling);
  }




1.2 [bookmark: _Toc118808280]Change 2
	Function name
	f_TC_6_8_NR5GC_IMS1()

	Reason for change
	For subsequent initial registration attempts, a UE operating in IPv4v6 mode may switch between use of IPv4 and IPv6 addresses. The current TTCN implementation does not always update the routing info for the response which can caused some SIP responses to be sent on the wrong IP address (IPv4 instead of IPv6 or vice versa)

	Summary of change
	Refresh v_RoutingInfoDL on receiving each initial REGISTER request

	TTCN module
	IMS_NR5GC_RegistrationTestcases.ttcn

	MCC160 Comment
	



Before Change:
	  function f_TC_6_8_NR5GC_IMS1() runs on IMS_PTC
  {
    var charstring v_InvalidNonce := f_IMS_Authentication_GenerateInvalidNonce(sqnFailure);
    var IMS_DATA_REQ v_IMS_REGISTER_REQ;
    var SecurityClientParamsList_Type v_SecurityClientParamsList;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfoDL;
    var REGISTER_Request v_RegisterReq;
    var charstring v_CallId_Step2;
    var charstring v_CallId_Step4;
    var template (value) MessageHeader v_MessageHeader_RegisterResponse_401;

    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1" siclog@
    f_IMS_CC_StartSignalling(IPCAN_InitialRegistration);

    // @siclog "Step 2" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_CallId_Step2 := v_RegisterReq.msgHeader.callId.callid;

    // @siclog "Step 3" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq, -, false);
    v_MessageHeader_RegisterResponse_401 := f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq);
    v_MessageHeader_RegisterResponse_401.securityServer := omit;
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, v_MessageHeader_RegisterResponse_401)));

    // @siclog "Step 4" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    
    v_CallId_Step4 := v_RegisterReq.msgHeader.callId.callid;
    if (v_CallId_Step4 == v_CallId_Step2) {
      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "same Call-ID as at step 2");
    }
    v_SecurityClientParamsList[0] := f_IMS_Register_GetSecurityClientParams(v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    // @siclog "Step 5" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq, -, false);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq, v_InvalidNonce))));
    
    // @siclog "Step 6" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_RequestWithSpecificAuth(v_CallId_Step4, cr_Authorization_SqnOutOfRange(v_InvalidNonce));
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_SecurityClientParamsList := f_IMS_Authentication_CheckSecurityClientParams(v_SecurityClientParamsList, v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    // @siclog "Step 7" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 8" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest();
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    
    // @siclog "Step 9" siclog@
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 10 - 13" siclog@
    f_IMS_Register_SubscribeNotify(v_IMS_REGISTER_REQ, tsc_IMS_PublishDuringSubscribeForRegEvent);
    
    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_InitialRegistration);
  }
  





After Change:
	   function f_TC_6_8_NR5GC_IMS1() runs on IMS_PTC
  {
    var charstring v_InvalidNonce := f_IMS_Authentication_GenerateInvalidNonce(sqnFailure);
    var IMS_DATA_REQ v_IMS_REGISTER_REQ;
    var SecurityClientParamsList_Type v_SecurityClientParamsList;
    var template (value) IMS_RoutingInfo_Type v_RoutingInfoDL;
    var REGISTER_Request v_RegisterReq;
    var charstring v_CallId_Step2;
    var charstring v_CallId_Step4;
    var template (value) MessageHeader v_MessageHeader_RegisterResponse_401;

    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1" siclog@
    f_IMS_CC_StartSignalling(IPCAN_InitialRegistration);

    // @siclog "Step 2" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_CallId_Step2 := v_RegisterReq.msgHeader.callId.callid;

    // @siclog "Step 3" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq, -, false);
    v_MessageHeader_RegisterResponse_401 := f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq);
    v_MessageHeader_RegisterResponse_401.securityServer := omit;
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, v_MessageHeader_RegisterResponse_401)));

    // @siclog "Step 4" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_InitialRequest();
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
 
    v_CallId_Step4 := v_RegisterReq.msgHeader.callId.callid;
    if (v_CallId_Step4 == v_CallId_Step2) {
      f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "same Call-ID as at step 2");
    }
    v_SecurityClientParamsList[0] := f_IMS_Register_GetSecurityClientParams(v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    // @siclog "Step 5" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq, -, false);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq, v_InvalidNonce))));
    
    // @siclog "Step 6" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_RequestWithSpecificAuth(v_CallId_Step4, cr_Authorization_SqnOutOfRange(v_InvalidNonce));
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_SecurityClientParamsList := f_IMS_Authentication_CheckSecurityClientParams(v_SecurityClientParamsList, v_RegisterReq);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 6");
    
    // @siclog "Step 7" siclog@
    f_IMS_Register_SecurityInit(v_RegisterReq);
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 8" siclog@
    v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest();
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    
    // @siclog "Step 9" siclog@
    IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
    
    // @siclog "Step 10 - 13" siclog@
    f_IMS_Register_SubscribeNotify(v_IMS_REGISTER_REQ, tsc_IMS_PublishDuringSubscribeForRegEvent);
    
    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_InitialRegistration);
  }





