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1 [bookmark: _Toc122434485][bookmark: _Toc21671]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 11.4.1 in FR1 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D22wk23.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Ting Gao
	gaoting@starpointcomm.com 
	
1.1 [bookmark: _Toc14648]Verification Test Summary 
Test Case: 	11.4.1.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk23
[bookmark: _Hlk37919671]System Simulator used:	Starpoint SP9500 Test System
UE used:	Hisilicon Balong 5000
Verification Status:	PASS

2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc27464]Corrections required
2.1 [bookmark: _Toc27202][bookmark: _Toc325725665][bookmark: _Toc295288970][bookmark: _Toc122434493]fl_TC_11_4_1_TestBody
	Function name
	fl_TC_11_4_1_TestBody

	Reason for change
	1 Before step2 ,SRB2 has already established, AUTHENTICATION REQUEST should use SRB2 rather than SRB1. 
2 UE starts the T3520 earlier than SS, so the T3520 on the SS should be configured as the lower bound of 15s.
3 Once UE transmits a DEREGISTRATION REQUEST in step4Ba1, it would trigger IMS Register procedure after step5a2. To ensure UE treated fairly,the above situation should be considered.  
4 After the emergency call released in Step4, UE may perform de-registration and then re-registration automatically on NR Cell 1 after step5 and do not need a IMS call to trigger UE to perform registration.
[24.501 5.5.2.1]
When upper layers indicate that emergency services are no longer required, the UE if still registered for emergency services, may perform UE-initiated de-registration procedure followed by a re-registration to regain normal services, if the UE is in or moves to a suitable cell.

	Summary of change
	1 Use SRB2 in step2A and step2B.
2 Change T3520 from15s to 13.5s.
3 Add f_IMS_IPCAN_SendCoOrdMsg in Step 4Ba1-Step 4Ba3
4 According to R5-224718, add branch to accept UE which could re-registration automatically on NR Cell 1 after step5.

	TTCN module
	Emergency_NR5GC.ttcn

	MCC160 Comment
	1.Accepted
2.Accepted
3. Rejected. UE will do initial registration later therefore it will do IMS registration again but not only trigger IMS Register procedure after step5a2.  
4. Accepted in principle, but implemented differently. Please see MCC160 implementation below.



Before Change:
	 function fl_TC_11_4_1_TestBody() runs on NR5GC_PTC
  {
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (nr_Cell1);
    var NAS_PlmnId v_PLMN_Cell1 := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();
    var B3_Type v_KSI_InUse := v_NAS_SecurityParams.KSIamf;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo_IMS;//@sic R5-220560 sic@
    var PDUSessionInfoList_Type v_PDUSessionInfo;
    var O1_Type v_PDUSessionIdToRelease;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var integer i;
    timer t_WaitTime;

    //@siclog "Step 1" siclog@
    //Make the UE attempt an IMS emergency call dialling the number 144 which is stored on the USIM.
    f_UT_RequestIMSEmergencyCall (UT, "144");
    //@siclog "Step 2" siclog@
    //Check: Does the UE performs Generic Test Procedure for IMS Emergency call establishment with IMS emergency registration?
    f_NR5GC_EmergencyCallWithRegistration(nr_Cell1);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 2A" siclog@
    //The SS initiates the 5G AKA based primary authentication and key agreement procedure by sending an AUTHENTICATION REQUEST message;
    v_MsgToSend := f_Get_5GAKA_AuthenticationReqMsg(v_NAS_SecurityParams, v_PLMN_Cell1);
    v_MsgToSend.authentication_Request.ngNasKeySetId.nasKeySetId := v_KSI_InUse;
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   tsc_NR_RbId_SRB1,
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    //@siclog "Step 2B" siclog@
    //The UE sends an AUTHENTICATION FAILURE message with 5GMM cause #71 "ngKSI already in use"
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
      if (match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_AUTHENTICATION_FAILURE(cr_GMM_GSM_Cause(omit, '01000111'B)))) {  // ngKSI already in use
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2B");
      }
    //@siclog "Step 2BA" siclog@
    //Wait for T3520 expires.
    f_Delay(15.0);
    //@siclog "Step 2C" siclog@
    //PDU session release procedure to release non-IMS Emergency relevant PDUs.
    //Make the UE to transmit a PDU SESSION RELEASE REQ
    v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList();
    for (i := 0; i<lengthof(v_PDUSessionInfo); i:=i+1)
    {
      if (v_PDUSessionInfo[i].PDUType != Emergency_PDN) {
        v_PDUSessionIdToRelease := v_PDUSessionInfo[i].SessionId;
        //The UE transmits a PDU SESSION RELEASE REQ
        SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered)))) -> value v_ReceivedAsp;
        if (not f_Check_NG_PDUSessionReleaseReq (v_GSM_MobilityInfo, f_NR5GC_MobileInfo_GetSessionInfoList(),
                                                 v_ReceivedAsp.Signalling.Nas[0].Pdu, v_PDUSessionIdToRelease)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Release Request Message Failed");
        } else {
          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-1");
        }
        f_NR5GC_PDUSessionRelease(nr_Cell1,
                                  v_PDUSessionIdToRelease,
                                  cs_GMM_GSM_Cause (omit, '00100100'B));
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-2");
      }
    }
    //@siclog "Step 3" siclog@
    //Make the UE release the emergency call.
    //@siclog "Step 4" siclog@
    //The Generic test procedure for IMS MO Emergency call release
    f_NR5GC_EmergencyCallRelease(nr_Cell1);
    //@sic R5-220560 sic@
    //@siclog "Step 4A" siclog@
    //Start Timer T1=5 seconds.
    t_WaitTime.start(5.0);
    alt {
      //@siclog "Step 4Ba1-Step 4Ba3" siclog@
       [] SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                             tsc_NR_RbId_SRB2,
                                             cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?)))) {
         //The SS transmits a DEREGISTRATION ACCEPT message.
         SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB2, -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_DEREGISTRATION_ACCEPT)));
         t_WaitTime.stop;
      }
      //@siclog "Step 4Bb1" siclog@
      [] t_WaitTime.timeout
        {
         //do nothing
        }
      }
    //@siclog "Step 5" siclog@
    //SS releases the RRC connection
    f_NR_RRCRelease(nr_Cell1);
    //@sic Rs211524 sic@
    //@siclog "Step 6" siclog@
    //Make the UE attempt an IMS [non-emergency] call
    f_UT_RequestIMSCall(UT);
    //@siclog "Step 7" siclog@
    //Check: Does the UE perform on NR Cell 1 the Registration procedure for initial registration as specified in TS 38.508-1 [4] subclause 4.5.2.2-2?
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell1, -, -, Initial_NoSecurity);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7");
    //@siclog "Step 10-21b3" siclog@
    //Step 2-13b3 of Table 4.9.15.2.2-1: IMS MO speech call establishment in 5GC as defined in TS 38.508-1 [4] are performed.
    v_GSM_MobilityInfo_IMS := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    // done on IMS PTC
    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    f_NR5GC_ModifyPDUSession_AddVoice(nr_Cell1, valueof(v_GSM_MobilityInfo_IMS));
    if (not pc_Preconditions) {  // @sic R5s211486 sic@
      f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    }
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    //@siclog "Step 22" siclog@
    //Table 4.9.18.2.2-1: IMS MT call release in 5GC as defined in TS 38.508-1 [4] is performed.
    f_NR5GC_CallRelease(nr_Cell1, IPCAN_SpeechCall);
    //@siclog "Step 23" siclog@
    //The SS transmits an RRCRelease message.
    f_NR_RRCRelease(nr_Cell1);
  }



After Change:
	 import from NR_Timing all; 
...


function fl_TC_11_4_1_TestBody() runs on NR5GC_PTC
  {
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (nr_Cell1);
    var NAS_PlmnId v_PLMN_Cell1 := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();
    var B3_Type v_KSI_InUse := v_NAS_SecurityParams.KSIamf;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo_IMS;//@sic R5-220560 sic@
    var PDUSessionInfoList_Type v_PDUSessionInfo;
    var O1_Type v_PDUSessionIdToRelease;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var integer i;
timer t_WaitTime;
var float t_T3520 := f_NR_SetTimerToleranceMin(nr_Cell1, nasTimer, 15.0);

    //@siclog "Step 1" siclog@
    //Make the UE attempt an IMS emergency call dialling the number 144 which is stored on the USIM.
    f_UT_RequestIMSEmergencyCall (UT, "144");
    //@siclog "Step 2" siclog@
    //Check: Does the UE performs Generic Test Procedure for IMS Emergency call establishment with IMS emergency registration?
    f_NR5GC_EmergencyCallWithRegistration(nr_Cell1);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 2A" siclog@
    //The SS initiates the 5G AKA based primary authentication and key agreement procedure by sending an AUTHENTICATION REQUEST message;
    v_MsgToSend := f_Get_5GAKA_AuthenticationReqMsg(v_NAS_SecurityParams, v_PLMN_Cell1);
    v_MsgToSend.authentication_Request.ngNasKeySetId.nasKeySetId := v_KSI_InUse;
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   tsc_NR_RbId_SRB2,
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    //@siclog "Step 2B" siclog@
    //The UE sends an AUTHENTICATION FAILURE message with 5GMM cause #71 "ngKSI already in use"
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
      if (match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_AUTHENTICATION_FAILURE(cr_GMM_GSM_Cause(omit, '01000111'B)))) {  // ngKSI already in use
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2B");
      }
    //@siclog "Step 2BA" siclog@
    //Wait for T3520 expires.
f_Delay(t_T3520);
    //@siclog "Step 2C" siclog@
    //PDU session release procedure to release non-IMS Emergency relevant PDUs.
    //Make the UE to transmit a PDU SESSION RELEASE REQ
    v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList();
    for (i := 0; i<lengthof(v_PDUSessionInfo); i:=i+1)
    {
      if (v_PDUSessionInfo[i].PDUType != Emergency_PDN) {
        v_PDUSessionIdToRelease := v_PDUSessionInfo[i].SessionId;
        //The UE transmits a PDU SESSION RELEASE REQ
        SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered)))) -> value v_ReceivedAsp;
        if (not f_Check_NG_PDUSessionReleaseReq (v_GSM_MobilityInfo, f_NR5GC_MobileInfo_GetSessionInfoList(),
                                                 v_ReceivedAsp.Signalling.Nas[0].Pdu, v_PDUSessionIdToRelease)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Release Request Message Failed");
        } else {
          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-1");
        }
        f_NR5GC_PDUSessionRelease(nr_Cell1,
                                  v_PDUSessionIdToRelease,
                                  cs_GMM_GSM_Cause (omit, '00100100'B));
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-2");
      }
    }
    //@siclog "Step 3" siclog@
    //Make the UE release the emergency call.
    //@siclog "Step 4" siclog@
    //The Generic test procedure for IMS MO Emergency call release
    f_NR5GC_EmergencyCallRelease(nr_Cell1);
    //@sic R5-220560 sic@
    //@siclog "Step 4A" siclog@
    //Start Timer T1=5 seconds.
    t_WaitTime.start(5.0);
    alt {
      //@siclog "Step 4Ba1-Step 4Ba3" siclog@
       [] SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                             tsc_NR_RbId_SRB2,
                                             cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?)))) {
         //The SS transmits a DEREGISTRATION ACCEPT message.
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1],cms_IPCAN_IMS_Data("1"));     
SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB2, -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_DEREGISTRATION_ACCEPT)));
         t_WaitTime.stop;
      }
      //@siclog "Step 4Bb1" siclog@
      [] t_WaitTime.timeout
        {
         //do nothing
f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1],cms_IPCAN_IMS_Data("0"));
        }
      }
    //@siclog "Step 5" siclog@
    //SS releases the RRC connection
    f_NR_RRCRelease(nr_Cell1);
        t_WaitTime.start(5.0); 
	f_NR_ULGrantConfiguration_Start(nr_Cell1, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, false );
    alt{
      //@siclog "Steps 5A-a1" siclog@
      [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(?, ?))){
		  t_WaitTime.stop;
		  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5A-a1");
		  //f_NR_RRCSetup_Def (nr_Cell1);
		  v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, ?,-, *, * ),
                                          (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected)
                                          );
		if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_NoSecurity)) {
      		f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
		 f_NR5GC_RRC_Idle_Steps5_20 (v_GMM_MobilityInfo, nr_Cell1, v_ReceivedMsg, TESTMode_OFF, rrcConnectionRelease, Initial_NoSecurity, -, '00'O, -, '0000'B);
	  	 //f_NR5GC_RRC_IdleState1N_Def(nr_Cell1, -, -, Initial_NoSecurity);
		 f_UT_RequestIMSCall(UT);
	  }
      []t_WaitTime.timeout{
    f_UT_RequestIMSCall(UT);
    //Check: Does the UE perform on NR Cell 1 the Registration procedure for initial registration as specified in TS 38.508-1 [4] subclause 4.5.2.2-2?
    f_NR5GC_RRC_IdleState1N_Def(nr_Cell1, -, -, Initial_NoSecurity);
		  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5A-b3");
	  }
    }
    //@siclog "Step 10-21b3" siclog@
    //Step 2-13b3 of Table 4.9.15.2.2-1: IMS MO speech call establishment in 5GC as defined in TS 38.508-1 [4] are performed.
    v_GSM_MobilityInfo_IMS := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    // done on IMS PTC
    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    f_NR5GC_ModifyPDUSession_AddVoice(nr_Cell1, valueof(v_GSM_MobilityInfo_IMS));
    if (not pc_Preconditions) {  // @sic R5s211486 sic@
      f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    }
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    //@siclog "Step 22" siclog@
    //Table 4.9.18.2.2-1: IMS MT call release in 5GC as defined in TS 38.508-1 [4] is performed.
    f_NR5GC_CallRelease(nr_Cell1, IPCAN_SpeechCall);
    //@siclog "Step 23" siclog@
    //The SS transmits an RRCRelease message.
    f_NR_RRCRelease(nr_Cell1);
  }



MCC160 implementation
	  //===========================================================================
  /*
   * @desc      test body of TC_11_4_1
   * @status
   */
  function fl_TC_11_4_1_TestBody() runs on NR5GC_PTC
  {
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (nr_Cell1);
    var NAS_PlmnId v_PLMN_Cell1 := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams := f_NR5GC_Security_Get();
    var B3_Type v_KSI_InUse := v_NAS_SecurityParams.KSIamf;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo_IMS;//@sic R5-220560 sic@
    var PDUSessionInfoList_Type v_PDUSessionInfo;
    var O1_Type v_PDUSessionIdToRelease;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var integer i;
    timer t_WaitTime;
	var float t_T3520 := f_NR_SetTimerToleranceMin(nr_Cell1, nasTimer, 15.0); //@sic R5s221039 sic@

    //@siclog "Step 1" siclog@
    //Make the UE attempt an IMS emergency call dialling the number 144 which is stored on the USIM.
    f_UT_RequestIMSEmergencyCall (UT, "144");
    //@siclog "Step 2" siclog@
    //Check: Does the UE performs Generic Test Procedure for IMS Emergency call establishment with IMS emergency registration?
    f_NR5GC_EmergencyCallWithRegistration(nr_Cell1);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    //@siclog "Step 2A" siclog@
    //The SS initiates the 5G AKA based primary authentication and key agreement procedure by sending an AUTHENTICATION REQUEST message;
    v_MsgToSend := f_Get_5GAKA_AuthenticationReqMsg(v_NAS_SecurityParams, v_PLMN_Cell1);
    v_MsgToSend.authentication_Request.ngNasKeySetId.nasKeySetId := v_KSI_InUse;
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   tsc_NR_RbId_SRB2, //@sic R5s221039 sic@
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    //@siclog "Step 2B" siclog@
    //The UE sends an AUTHENTICATION FAILURE message with 5GMM cause #71 "ngKSI already in use"
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp; //@sic R5s221039 sic@
      if (match (v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg, cr_NG_AUTHENTICATION_FAILURE(cr_GMM_GSM_Cause(omit, '01000111'B)))) {  // ngKSI already in use
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2B");
      }
    //@siclog "Step 2BA" siclog@
    //Wait for T3520 expires.
    f_Delay(t_T3520); //@sic R5s221039 sic@
    //@siclog "Step 2C" siclog@
    //PDU session release procedure to release non-IMS Emergency relevant PDUs.
    //Make the UE to transmit a PDU SESSION RELEASE REQ
    v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList();
    for (i := 0; i<lengthof(v_PDUSessionInfo); i:=i+1)
    {
      if (v_PDUSessionInfo[i].PDUType != Emergency_PDN) {
        v_PDUSessionIdToRelease := v_PDUSessionInfo[i].SessionId;
        //The UE transmits a PDU SESSION RELEASE REQ
        SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered)))) -> value v_ReceivedAsp;
        if (not f_Check_NG_PDUSessionReleaseReq (v_GSM_MobilityInfo, f_NR5GC_MobileInfo_GetSessionInfoList(),
                                                 v_ReceivedAsp.Signalling.Nas[0].Pdu, v_PDUSessionIdToRelease)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Release Request Message Failed");
        } else {
          f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-1");
        }
        f_NR5GC_PDUSessionRelease(nr_Cell1,
                                  v_PDUSessionIdToRelease,
                                  cs_GMM_GSM_Cause (omit, '00100100'B));
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2C-2");
      }
    }
    //@siclog "Step 3" siclog@
    //Make the UE release the emergency call.
    //@siclog "Step 4" siclog@
    //The Generic test procedure for IMS MO Emergency call release
    f_NR5GC_EmergencyCallRelease(nr_Cell1);
    //@siclog "Step 4A" siclog@
    //Start Timer T1=5 seconds.
	//@sic R5s221039 sic@
    t_WaitTime.start(5.0);
    alt {
      //@siclog "Step 4Ba1-Step 4Ba3" siclog@
       [] SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                             tsc_NR_RbId_SRB2,
                                             cr_NG_NAS_Ind(tsc_SHT_IntegrityProtected_Ciphered,
                                                             cr_NG_DEREGISTRATION_REQUEST_MO(crs_DeregisterType('0'B, '0'B,'01'B),?,?)))) {
         //The SS transmits a DEREGISTRATION ACCEPT message.
         SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB2, -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_DEREGISTRATION_ACCEPT)));
         t_WaitTime.stop;
      }
      //@siclog "Step 4Bb1" siclog@
      [] t_WaitTime.timeout
        {
         //do nothing
        }
      }
    //@siclog "Step 5" siclog@
    //SS releases the RRC connection
    f_NR_RRCRelease(nr_Cell1);
	//@siclog "Step 5A" siclog@
    //Start Timer T1=5 seconds.
	t_WaitTime.start(5.0); 
	f_NR_ULGrantConfiguration_Start(nr_Cell1, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, false );
	alt{
      //@siclog "Steps 5Aa1-Steps 5Aa4" siclog@
[bookmark: _GoBack]      [] SRB.check(receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCSetupRequest(?, ?)))){
		  t_WaitTime.stop;
		  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5Aa1");		  
	  	  f_NR5GC_RRC_IdleState1N_Def(nr_Cell1, -, -, Initial_NoSecurity);
		  f_UT_RequestIMSCall(UT);
	  }
	  //@siclog "Steps 5Ab1-Steps 5Ab3" siclog@
      []t_WaitTime.timeout{
          f_UT_RequestIMSCall(UT);
          //Check: Does the UE perform on NR Cell 1 the Registration procedure for initial registration as specified in TS 38.508-1 [4] subclause 4.5.2.2-2?
          f_NR5GC_RRC_IdleState1N_Def(nr_Cell1, -, -, Initial_NoSecurity);
		  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5Ab3");
	  }
    }
    //@sic Rs211524 sic@
    //@siclog "Step 10-21b3" siclog@
    //Step 2-13b3 of Table 4.9.15.2.2-1: IMS MO speech call establishment in 5GC as defined in TS 38.508-1 [4] are performed.
    v_GSM_MobilityInfo_IMS := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
    // done on IMS PTC
    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    f_NR5GC_ModifyPDUSession_AddVoice(nr_Cell1, valueof(v_GSM_MobilityInfo_IMS));
    if (not pc_Preconditions) {  // @sic R5s211486 sic@
      f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    }
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Voice Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    //@siclog "Step 22" siclog@
    //Table 4.9.18.2.2-1: IMS MT call release in 5GC as defined in TS 38.508-1 [4] is performed.
    f_NR5GC_CallRelease(nr_Cell1, IPCAN_SpeechCall);
    //@siclog "Step 23" siclog@
    //The SS transmits an RRCRelease message.
    f_NR_RRCRelease(nr_Cell1);
  }



2.2 [bookmark: _Toc20616]f_TC_11_4_1_NR5GC_IMS1
	Function name
	f_TC_11_4_1_NR5GC_IMS1

	Reason for change
	Add for change 2.1.3

	Summary of change
	Add IMS Register procedure after step5a2

	TTCN module
	Emergency_NR5GC_IMS.ttcn

	MCC160 Comment
	Rejected. UE will do initial registration later therefore it will do IMS registration again but not only trigger IMS Register procedure after step5a2.  Also, f_IMS_GlobalRelease is needed. Please see MCC160 implementation below.



Before Change:
	 function f_TC_11_4_1_NR5GC_IMS1()runs on IMS_PTC
  { //@sic R5-220560 sic@
    //Initial PDU session - for e.g Registration and 'normal' calls
    var template (present) SipUrl v_OtherCalleeUri := cr_SipUrl_Common((c_sipScheme, c_telScheme), ?); // @sic R5s210603 sic@
    
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    
    f_IMS_NR5GC_MOSpeechCallAndRelease(v_OtherCalleeUri);

    f_IMS_IpcanReleaseWithOptionalDeregistration();
   }





After Change:
	 function f_TC_11_4_1_NR5GC_IMS1()runs on IMS_PTC
  { //@sic R5-220560 sic@
    //Initial PDU session - for e.g Registration and 'normal' calls
    var template (present) SipUrl v_OtherCalleeUri := cr_SipUrl_Common((c_sipScheme, c_telScheme), ?); // @sic R5s210603 sic@
    var charstring a;
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
	a:=f_IMS_IPCAN_WaitForData(IPCAN);
   if(a=="1")
   {
    f_IMS_Registration();
   }
    f_IMS_NR5GC_MOSpeechCallAndRelease(v_OtherCalleeUri);

    f_IMS_IpcanReleaseWithOptionalDeregistration();
   }





MCC160 implementation
	  function f_TC_11_4_1_NR5GC_IMS1()runs on IMS_PTC
  { //@sic R5-220560 sic@
    //Initial PDU session - for e.g Registration and 'normal' calls
    var template (present) SipUrl v_OtherCalleeUri := cr_SipUrl_Common((c_sipScheme, c_telScheme), ?); // @sic R5s210603 sic@
    
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
	
	//@sic R5s221039 sic@
f_IMS_GlobalRelease();
	
f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
	
    
    f_IMS_NR5GC_MOSpeechCallAndRelease(v_OtherCalleeUri);

    f_IMS_IpcanReleaseWithOptionalDeregistration();
   } 



3 [bookmark: _Toc54888065][bookmark: _Toc19463][bookmark: _Toc122434494][bookmark: _Toc325725666][bookmark: _Toc295288971]Branches executed
The test case was executed on NR band n41 uing NR ciphering nea2 and integrity algorithm nia2
4 [bookmark: _Toc1738]Execution Log Files 
4.1 [bookmark: _Toc26163]HiSilicon
The Hisilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System. The documentation below is enclosed as evidence of the successful test case run [1]:
·  Test case execution log file:
TC_11_4_1_NR5GC_n41_PASS.spm
· PICS/PIXIT parameter file:
PCT_PICS_PIXIT.sppar
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
5 [bookmark: _Toc325725668][bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc4751]References
	[1]
	R5s221040:   Supporting information for addition of NR5GC TC 11.4.1 in FR1.




