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1. [bookmark: _Toc122434485][bookmark: _Toc56787022]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 6.3 which is part of the IMS 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:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
	Hans Rohnert
	Hans.Rohnert@rohde-schwarz.com

	Mohit Kanchan
	mohit.kanchan@keysight.com

0. [bookmark: _Toc51622099][bookmark: _Toc56787023]Verification Test Summary 
Test Case: 	6.3
ATS Version:	iwd-TTCN3-B2019-06_D20wk38
[bookmark: _Hlk37919671]System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR, Rohde & Schwarz 5G Protocol Conformance Test platform, and Keysight 5G Protocol Conformance Toolset
UE used:	Qualcomm SM8350 + SDX60, Samsung NeusERD S5188
Verification Status:	PASS


1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc56787024]Corrections required
[bookmark: _Toc56787025]2.1 Change 1
	Test case name
	6.3

	Reason for change
	Current guard timer may not be enough only to cover the actual running time even in case there are no delays in test execution as certain steps require larger delays (e.g. step 22 requires 1000s delay). Therefore, it is proposed to double the current value as guard timer. 

	Summary of change
	Guard timer doubled.

	TTCN module
	IMS_Testsuite_NR5GC.ttcn

	MCC160 Comment
	



Before change:
   testcase TC_6_3_NR5GC() runs on MTC_IMS system SYSTEM_IMS {
    // @purpose
    //   Re-Registration Scenarios / 5GS
    var IMS_PTC          v_IMS1       := null;
    var IMS_PTC          v_IMS2       := null;
  
    timer t_GuardTimer := int2float(1200); 
  
    v_IMS1 := IMS_PTC.create alive;
  
    f_MTC_IMS_CreateMapAndConnectPTCs_NR5GC(system, v_IMS1, v_IMS2);
  
    v_IMS1.start(f_TC_6_3_NR5GC_IMS1());
  
    t_GuardTimer.start;
  
    f_MTC_MainLoop_IMS(t_GuardTimer);
  }
      

After change:
   
      testcase TC_6_3_NR5GC() runs on MTC_IMS system SYSTEM_IMS {
    // @purpose
    //   Re-Registration Scenarios / 5GS
    var IMS_PTC          v_IMS1       := null;
    var IMS_PTC          v_IMS2       := null;
  
    timer t_GuardTimer := int2float(2400); 
  
    v_IMS1 := IMS_PTC.create alive;
  
    f_MTC_IMS_CreateMapAndConnectPTCs_NR5GC(system, v_IMS1, v_IMS2);
  
    v_IMS1.start(f_TC_6_3_NR5GC_IMS1());
  
    t_GuardTimer.start;
  
    f_MTC_MainLoop_IMS(t_GuardTimer);
  }


[bookmark: _Toc56787026]2.2 Change 2
	Function name
	f_TC_6_3_NR5GC_IMS1

	Reason for change
	1. SIP registration in step 12 is no more initial one, as that happen already in step 1. Therefore ServiceRequest procedure should be expected instead of Registration procedure.


	Summary of change
	1. fl_TC_6_3_InitialRegistration is called with “IPCAN_MO_IMS_Signalling” instead of with “IPCAN_InitialRegistration” parameter. 

	TTCN module
	NR5GC_6\IMS_NR5GC_RegistrationTestcases.ttcn

	MCC160 Comment
	



Before change:
   function f_TC_6_3_NR5GC_IMS1() runs on IMS_PTC
  {
    var SecurityClientParams_Type v_SecurityClientParams;
    var charstring v_Expires;
    var float v_TimerVal;
    var integer v_NonceCount;
    var integer v_StatusCode;
    timer t_TRegExpireMin;
    timer t_TRegExpireMax;
    
    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1 - 9" siclog@
    v_Expires := "120";
    v_TimerVal := 60.0;
    fl_TC_6_3_InitialRegistration(IPCAN_InitialRegistration, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    
    // @siclog "Step 10 - 11" siclog@
    v_NonceCount := 2;
    v_StatusCode := 500;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    f_IMS_GlobalRelease();

    // @siclog "Step 12 - 19" siclog@
    v_Expires := "360";
    v_TimerVal := 180.0;

    fl_TC_6_3_InitialRegistration(IPCAN_InitialRegistration, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    
    // @siclog "Step 20 - 21" siclog@
    v_NonceCount := 2;
    v_StatusCode := 200;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    // @siclog "Step 22 - 27" siclog@
    v_NonceCount := 3;
    v_StatusCode := 423;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 28 - 31" siclog@
    v_NonceCount := 5;
    v_StatusCode := 401;
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_MO_IMS_Signalling);
  }
      

After change:
     function f_TC_6_3_NR5GC_IMS1() runs on IMS_PTC
  {
    var SecurityClientParams_Type v_SecurityClientParams;
    var charstring v_Expires;
    var float v_TimerVal;
    var integer v_NonceCount;
    var integer v_StatusCode;
    timer t_TRegExpireMin;
    timer t_TRegExpireMax;
    
    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1 - 9" siclog@
    v_Expires := "120";
    v_TimerVal := 60.0;
    fl_TC_6_3_InitialRegistration(IPCAN_InitialRegistration, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    
    // @siclog "Step 10 - 11" siclog@
    v_NonceCount := 2;
    v_StatusCode := 500;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    f_IMS_GlobalRelease();

    // @siclog "Step 12 - 19" siclog@
    v_Expires := "360";
    v_TimerVal := 180.0;
    //
    fl_TC_6_3_InitialRegistration(IPCAN_MO_IMS_Signalling, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    
    // @siclog "Step 20 - 21" siclog@
    v_NonceCount := 2;
    v_StatusCode := 200;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    // @siclog "Step 22 - 27" siclog@
    v_NonceCount := 3;
    v_StatusCode := 423;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 28 - 31" siclog@
    v_NonceCount := 5;
    v_StatusCode := 401;
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_MO_IMS_Signalling);
  }
    


[bookmark: _Toc56787027]2.3 Change 3
	Function name
	fl_TC_6_3_ReRegistration

	Reason for change
	1. When SIP REGISTER is received it is checked whether it contains the correct value for Expires header which by default is expected to be tsc_IMS_ExpiresDef (=600000). However for step 24 that would be incorrect because UE received 800000 after step 23 in Contact header. Therefore explicit value for this step needs to be signalled in f_IMS_PTC_ReRegistration_WaitForRegistration which declaration is extended in Change 4.
2. Similarly, the problem with Expires header is also in step 28 and 30 so explicit expiry value needs to be signalled in f_IMS_REGISTER_SubsequentRequest function.

Prose CR is associated with this change.

	Summary of change
	1. When SIP REGISTER is being processed for step 24 an explicit value for matching Expiry header is sent.
2. When SIP REGISTER is being processed for step 28 an explicit value for matching Expiry header is sent.

	TTCN module
	

	MCC160 Comment
	



Before change:
   function fl_TC_6_3_ReRegistration(timer p_TRegExpireMin,
                                    timer p_TRegExpireMax,
                                    integer p_NonceCount,
                                    integer p_StatusCode,
                                    template (omit) SecurityClientParams_Type p_PrevSecurityClientParams := omit) 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 charstring v_Expires;
    var float v_TimerVal;
    var SipUrl v_ContactUrl;
    var template (value) RegInfo_RegistrationList_Type v_RegistrationList;
    var charstring v_PublicUserId;

    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);
    
    v_IMS_REGISTER_REQ := f_IMS_PTC_ReRegistration_WaitForRegistration(p_TRegExpireMin, p_TRegExpireMax, p_NonceCount);

    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    if (isvalue(p_PrevSecurityClientParams)) {
      f_IMS_PTC_ReRegistration_SecurityClientParamsCheck(v_RegisterReq, valueof(p_PrevSecurityClientParams));
    }

    select (p_StatusCode) {
      case (500) {
        // @siclog "Step 11" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine500, f_IMS_CommonResponse_500_MessageHeaderTX(v_RegisterReq.msgHeader))));
      }
      case (200) {
        // @siclog "Step 21" siclog@
        v_Expires := "1600";
        v_TimerVal := 1000.0;


        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));
      }
      case (423) {
        // @siclog "Step 23" siclog@
        v_Expires := "800000";
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_Expires))));

        // @siclog "Step 24" siclog@
        v_IMS_REGISTER_REQ :=  f_IMS_REGISTER_SubsequentRequest(-, -, -, p_NonceCount+1, v_Expires);
        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

        // @siclog "Step 25" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));

        // @siclog "Step 26 - 27" siclog@
        v_Expires := "60";
        v_TimerVal := 30.0;
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_RegisterReq.msgHeader);
        v_PublicUserId := f_IMS_PTC_ImsInfo_GetUriString(firstId);
        v_RegistrationList := { f_XML_RegistrationInfo(v_RegisterReq, v_PublicUserId, "a100", "980", -, shortened, str2int(v_Expires)) };
        f_IMS_Register_Notify(v_ContactUrl, f_XML_RegInfo(partial, 1, v_RegistrationList));
      }
      case (401) {
        // @siclog "Step 29" siclog@
        f_IMS_Register_SecurityInit(v_RegisterReq, not4b tsc_IMS_AuthRAND);
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
        // @siclog "Step 30" siclog@
        v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest();               // nonce-count starts from 1 again

        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
        // @siclog "Step 31" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
      }
    }
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);
  }
      

After change:
    function fl_TC_6_3_ReRegistration(timer p_TRegExpireMin,
                                    timer p_TRegExpireMax,
                                    integer p_NonceCount,
                                    integer p_StatusCode,
                                    template (omit) SecurityClientParams_Type p_PrevSecurityClientParams := omit) 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 charstring v_Expires, v_ExplicitExpiry;
    var float v_TimerVal;
    var SipUrl v_ContactUrl;
    var template (value) RegInfo_RegistrationList_Type v_RegistrationList;
    var charstring v_PublicUserId;

    f_IMS_CC_StartSignalling(IPCAN_MO_IMS_Signalling);
    
    if (p_StatusCode == 401) {
        v_ExplicitExpiry := "800000"
        } 
    else {
        v_ExplicitExpiry := omit
    };
    v_IMS_REGISTER_REQ := f_IMS_PTC_ReRegistration_WaitForRegistration(p_TRegExpireMin, p_TRegExpireMax, p_NonceCount, v_ExplicitExpiry);
    v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);

    if (isvalue(p_PrevSecurityClientParams)) {
      f_IMS_PTC_ReRegistration_SecurityClientParamsCheck(v_RegisterReq, valueof(p_PrevSecurityClientParams));
    }

    select (p_StatusCode) {
      case (500) {
        // @siclog "Step 11" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine500, f_IMS_CommonResponse_500_MessageHeaderTX(v_RegisterReq.msgHeader))));
      }
      case (200) {
        // @siclog "Step 21" siclog@
        v_Expires := "1600"; 
        v_TimerVal := 1000.0; 
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));
      }
      case (423) {
        // @siclog "Step 23" siclog@
        v_Expires := "800000";
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_Expires))));

        // @siclog "Step 24" siclog@
        v_IMS_REGISTER_REQ :=  f_IMS_REGISTER_SubsequentRequest(-, -, -, p_NonceCount+1, v_Expires);
        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

        // @siclog "Step 25" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));

        // @siclog "Step 26 - 27" siclog@
        v_Expires := "60";
        v_TimerVal := 30.0;
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_RegisterReq.msgHeader);
        v_PublicUserId := f_IMS_PTC_ImsInfo_GetUriString(firstId);
        v_RegistrationList := { f_XML_RegistrationInfo(v_RegisterReq, v_PublicUserId, "a100", "980", -, shortened, str2int(v_Expires)) };
        f_IMS_Register_Notify(v_ContactUrl, f_XML_RegInfo(partial, 1, v_RegistrationList));
      }
      case (401) {
        // @siclog "Step 29" siclog@
        f_IMS_Register_SecurityInit(v_RegisterReq, not4b tsc_IMS_AuthRAND);
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine401, f_IMS_RegisterResponse_401_MessageHeaderTX(v_RegisterReq))));
        // @siclog "Step 30" siclog@
        //
        v_IMS_REGISTER_REQ := f_IMS_REGISTER_SubsequentRequest(-,-,-,-,v_ExplicitExpiry);               // nonce-count starts from 1 again
        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
        // @siclog "Step 31" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
      }
    }
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);
  }
    

[bookmark: _Toc56787028]2.4 Change 4
	Function name
	f_IMS_PTC_ReRegistration_WaitForRegistration

	Reason for change
	Needed for Change 3.2 and 3.3

	Summary of change
	Extended declaration of f_IMS_PTC_ReRegistration_WaitForRegistration

	TTCN module
	IMS_Procedures_Registration.ttcn

	MCC160 Comment
	



Before change:
   function f_IMS_PTC_ReRegistration_WaitForRegistration(timer p_TRegExpireMin,
                                                        timer p_TRegExpireMax,
                                                        integer p_Nc)

    runs on IMS_PTC return IMS_DATA_REQ
  { /* @sic R5s130266 change 1.2 - MCC160 Implementation: upper, lower bound for TRegExpire sic@ */
    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;
    var template (present) SipUrl v_SipUrl := cr_SipUri_HostPort(f_IMS_PTC_ImsInfo_GetHomeDomainName());

    alt { // @sic R5s130266 change 1.2 - MCC160 Implementation sic@
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
        {
          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "re-registration before timeout of expiry timer");
        }
      [] p_TRegExpireMin.timeout {}
    }

    alt {
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request(v_SipUrl)), v_IMS_DATA_REQ_ByRef)   // receive any REGISTER
        {
          p_TRegExpireMax.stop;
          f_IMS_REGISTER_SubsequentRequest(v_IMS_DATA_REQ_ByRef, -, -, p_Nc);

        }
      [] p_TRegExpireMax.timeout
        {
          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "timeout while waiting for re-registration");
        }
    }
    return v_IMS_DATA_REQ_ByRef;
  }
      

After change:
   
      function f_IMS_PTC_ReRegistration_WaitForRegistration(timer p_TRegExpireMin,
                                                        timer p_TRegExpireMax,
                                                        integer p_Nc,
                                                        template (omit) charstring p_ExplicitExpiry := omit)
    runs on IMS_PTC return IMS_DATA_REQ
  { /* @sic R5s130266 change 1.2 - MCC160 Implementation: upper, lower bound for TRegExpire sic@ */
    var IMS_DATA_REQ v_IMS_DATA_REQ_ByRef;
    var template (present) SipUrl v_SipUrl := cr_SipUri_HostPort(f_IMS_PTC_ImsInfo_GetHomeDomainName());

    alt { // @sic R5s130266 change 1.2 - MCC160 Implementation sic@
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request), v_IMS_DATA_REQ_ByRef)
        {
          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "re-registration before timeout of expiry timer");
        }
      [] p_TRegExpireMin.timeout {}
    }

    alt {
      [] a_IMS_ReceiveRequest(car_IMS_Register_Request(cr_REGISTER_Request(v_SipUrl)), v_IMS_DATA_REQ_ByRef)   // receive any REGISTER
        {
          p_TRegExpireMax.stop;
          f_IMS_REGISTER_SubsequentRequest(v_IMS_DATA_REQ_ByRef, -, -, p_Nc, p_ExplicitExpiry);

        }
      [] p_TRegExpireMax.timeout
        {
          f_IMS_SetVerdictFailOrInconc(__FILE__, __LINE__, "timeout while waiting for re-registration");
        }
    }
    return v_IMS_DATA_REQ_ByRef;
  }


[bookmark: _Toc56787029]Additional changes from RnS:
[bookmark: _Toc56787030]2.5 Change 5
	Function name
	f_TC_6_3_NR5GC_IMS1

	Reason for change
	1. After step 10, f_IMS_GlobalRelease() function call shall release the IMS registration and resetting of IMS information which is not required because when UE sends the step 12 Initial Registration to TTCN than ttcn shall not be handled the drb data at IMS PTC.
2.In  f_IMS_CC_Postamble()  p_TestProcedure should not be pass as a parameter because f_IMS_CC_ReleaseConnection() already release the IPCAN_MO_IMS_Signalling conncetion in previous function fl_TC_6_3_InitialRegistration

	Summary of change
	1..Removed the f_IMS_GlobalRelease() call
2. Omit the TestProcedure in f_IMS_CC_Postamble() 

	TTCN module
	NR5GC_6\IMS_NR5GC_RegistrationTestcases.ttcn

	MCC160 Comment
	



Before change:
   function f_TC_6_3_NR5GC_IMS1() runs on IMS_PTC
  {
    var SecurityClientParams_Type v_SecurityClientParams;
    var charstring v_Expires;
    var float v_TimerVal;
    var integer v_NonceCount;
    var integer v_StatusCode;
    timer t_TRegExpireMin;
    timer t_TRegExpireMax;
    
    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1 - 9" siclog@
    v_Expires := "120";
    v_TimerVal := 60.0;
    fl_TC_6_3_InitialRegistration(IPCAN_InitialRegistration, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    
    // @siclog "Step 10 - 11" siclog@
    v_NonceCount := 2;
    v_StatusCode := 500;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    f_IMS_GlobalRelease();

…...

    // @siclog "Step 22 - 27" siclog@
    v_NonceCount := 3;
    v_StatusCode := 423;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 28 - 31" siclog@
    v_NonceCount := 5;
    v_StatusCode := 401;
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble(IPCAN_MO_IMS_Signalling);
  }
      

After change:
     function f_TC_6_3_NR5GC_IMS1() runs on IMS_PTC
  {
    var SecurityClientParams_Type v_SecurityClientParams;
    var charstring v_Expires;
    var float v_TimerVal;
    var integer v_NonceCount;
    var integer v_StatusCode;
    timer t_TRegExpireMin;
    timer t_TRegExpireMax;
    
    f_IMS_CC_Preamble(IPCAN_SignallingOnly, IMS_NULL, IMS_Security);

    f_IMS_TestBody_Set(true);

    // @siclog "Step 1 - 9" siclog@
    v_Expires := "120";
    v_TimerVal := 60.0;
    fl_TC_6_3_InitialRegistration(IPCAN_InitialRegistration, t_TRegExpireMin, t_TRegExpireMax, v_Expires, v_TimerVal);
    
    // @siclog "Step 10 - 11" siclog@
    v_NonceCount := 2;
    v_StatusCode := 500;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    // REMOVED : f_IMS_GlobalRelease();

    …...

    // @siclog "Step 22 - 27" siclog@
    v_NonceCount := 3;
    v_StatusCode := 423;
    v_SecurityClientParams := f_IMS_PTC_ReRegistration_SecurityClientParamsGet();
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode, v_SecurityClientParams);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    // @siclog "Step 28 - 31" siclog@
    v_NonceCount := 5;
    v_StatusCode := 401;
    fl_TC_6_3_ReRegistration(t_TRegExpireMin, t_TRegExpireMax, v_NonceCount, v_StatusCode);
    f_IMS_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    f_IMS_TestBody_Set(false);

    f_IMS_CC_Postamble( );
  }
    

[bookmark: _Toc56787031]2.6 Change 6
	Function name
	fl_TC_6_3_ReRegistration

	Reason for change
	Previous security should be released before generating a new RAND while initialise security during registration procedure becaue TTCN does not support more than two security contexts at the same time



	Summary of change
	Release the previous security

	TTCN module
	

	MCC160 Comment
	



Before change:
   function fl_TC_6_3_ReRegistration(timer p_TRegExpireMin,
                                    timer p_TRegExpireMax,
                                    integer p_NonceCount,
                                    integer p_StatusCode,
                                    template (omit) SecurityClientParams_Type p_PrevSecurityClientParams := omit) 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 charstring v_Expires;
    var float v_TimerVal;
    var SipUrl v_ContactUrl;
    var template (value) RegInfo_RegistrationList_Type v_RegistrationList;
    var charstring v_PublicUserId;

….

    if (isvalue(p_PrevSecurityClientParams)) {
      f_IMS_PTC_ReRegistration_SecurityClientParamsCheck(v_RegisterReq, valueof(p_PrevSecurityClientParams));
    }

    select (p_StatusCode) {
      case (500) {
        // @siclog "Step 11" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine500, f_IMS_CommonResponse_500_MessageHeaderTX(v_RegisterReq.msgHeader))));
      }
      case (200) {
        // @siclog "Step 21" siclog@
        v_Expires := "1600";
        v_TimerVal := 1000.0;


        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));
      }
      case (423) {
        // @siclog "Step 23" siclog@
        v_Expires := "800000";
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_Expires))));

        // @siclog "Step 24" siclog@
        v_IMS_REGISTER_REQ :=  f_IMS_REGISTER_SubsequentRequest(-, -, -, p_NonceCount+1, v_Expires);
        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

        // @siclog "Step 25" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));

        // @siclog "Step 26 - 27" siclog@
        v_Expires := "60";
        v_TimerVal := 30.0;
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_RegisterReq.msgHeader);
        v_PublicUserId := f_IMS_PTC_ImsInfo_GetUriString(firstId);
        v_RegistrationList := { f_XML_RegistrationInfo(v_RegisterReq, v_PublicUserId, "a100", "980", -, shortened, str2int(v_Expires)) };
        f_IMS_Register_Notify(v_ContactUrl, f_XML_RegInfo(partial, 1, v_RegistrationList));
      }
      case (401) {
….
        // @siclog "Step 31" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
      }
    }
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);
  }
      

After change:
    function fl_TC_6_3_ReRegistration(timer p_TRegExpireMin,
                                    timer p_TRegExpireMax,
                                    integer p_NonceCount,
                                    integer p_StatusCode,
                                    template (omit) SecurityClientParams_Type p_PrevSecurityClientParams := omit) 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 charstring v_Expires, v_ExplicitExpiry;
    var float v_TimerVal;
    var SipUrl v_ContactUrl;
    var template (value) RegInfo_RegistrationList_Type v_RegistrationList;
    var charstring v_PublicUserId;

…..

    if (isvalue(p_PrevSecurityClientParams)) {
      f_IMS_PTC_ReRegistration_SecurityClientParamsCheck(v_RegisterReq, valueof(p_PrevSecurityClientParams));
    }

    select (p_StatusCode) {
      case (500) {
        // @siclog "Step 11" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine500, f_IMS_CommonResponse_500_MessageHeaderTX(v_RegisterReq.msgHeader))));
      }
      case (200) {
        // @siclog "Step 21" siclog@
        v_Expires := "1600"; 
        v_TimerVal := 1000.0; 
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));
      }
      case (423) {
        // @siclog "Step 23" siclog@
        v_Expires := "800000";
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine423, f_IMS_RegisterResponse_423_MessageHeaderTX(v_RegisterReq, v_Expires))));

        // @siclog "Step 24" siclog@
        v_IMS_REGISTER_REQ :=  f_IMS_REGISTER_SubsequentRequest(-, -, -, p_NonceCount+1, v_Expires);
        v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;

        // @siclog "Step 25" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq, -, v_Expires))));

        // @siclog "Step 26 - 27" siclog@
        v_Expires := "60";
        v_TimerVal := 30.0;
        p_TRegExpireMin.start(f_IMS_SetTimerToleranceMin(v_TimerVal));
        p_TRegExpireMax.start(f_IMS_SetTimerToleranceMax(v_TimerVal));

        v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_RegisterReq.msgHeader);
        v_PublicUserId := f_IMS_PTC_ImsInfo_GetUriString(firstId);
        v_RegistrationList := { f_XML_RegistrationInfo(v_RegisterReq, v_PublicUserId, "a100", "980", -, shortened, str2int(v_Expires)) };
        f_IMS_Register_Notify(v_ContactUrl, f_XML_RegInfo(partial, 1, v_RegistrationList));
      }
      case (401) {
f_IMS_Register_SecurityRelease(); //releasing the old security context 
    	   v_RegisterReq := v_IMS_REGISTER_REQ.Request.Register;
    	   v_RoutingInfoDL := f_IMS_RoutingInfo_ULtoDL(v_IMS_REGISTER_REQ.RoutingInfo);
        v_RoutingInfoDL.Security := protectedContext1;  

……
        // @siclog "Step 31" siclog@
        IMS_Server.send(cas_IMS_DATA_RSP(v_RoutingInfoDL, cs_Response(c_statusLine200, f_IMS_RegisterResponse_200_MessageHeaderTX(v_RegisterReq))));
      }
    }
    f_IMS_CC_ReleaseConnection(IPCAN_MO_IMS_Signalling);
  }
    


1. [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc51622108][bookmark: _Toc56787032]Execution Log Files 
2.1 [bookmark: _Toc56787033]Qualcomm SM8350 + SDX60
The Qualcomm SM8350 + SDX60 IMS UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR, Rohde & Schwarz 5G Protocol Conformance Test platform, and Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run using band n41[1]:
· Test case execution log file:
    Anritsu/TC_6_3_LOG.xml
    RohdenSchwarz/ttcn_tli.log
    Keysight/ Keysight\Qualcomm_n41/ TC_6_3_20201109_050503_n41_PASS_v64.0.html

· PICS/PIXIT parameter file:
    Anritsu/TC_6_3_PIXIT.txt
    RohdenSchwarz/ttcn_tli.log
    Keysight/ Keysight\Qualcomm_n41/ TC_6_3_20201109_050503_n41_PASS_v64.0.xml
2.2 •	Samsung NeusERD S5188
The Samsung SM-G986U UE passed this test case on Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run using band n78[1]:
· Test case execution log file:
     Keysight\Samsung_n78\ TC_6_3_20201110_175700_n78_v64.0_PASS.html

· PICS/PIXIT parameter file:
   Keysight\Samsung_n78\ TC_6_3_20201110_175700_n78_v64.0_PASS.xml

3 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc51622110][bookmark: _Toc56787035]References
	[1]
	R5s201612: Supporting information for agreement of TC 6.3  



