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1. [bookmark: _Toc122434485][bookmark: _Toc71810317]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.4.9 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: _Toc71810318]Verification Test Summary 
Test Case: 	11.4.9.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: _Toc71810319]Corrections required
In addition to the below, the corrections of R5s210518 are required and applied.
1. [bookmark: _Toc30685521][bookmark: _Toc71810320]Change 1
	Function name
	f_TC_11_4_9_NR5GC_IMS2

	Reason for change
	At step 8 procedure “IMS Emergency call establishment without IMS emergency registration” is performed 

	Summary of change
	Replace fl_IMS_EmergencyCallAndRelease() with fl_IMS_EmergencyCallAndReleaseWithoutRegistration()

	TTCN module
	Emergency_NR5GC_IMS

	MCC160 Comment
	



Before Change
	function f_TC_11_4_9_NR5GC_IMS2()runs on IMS_PTC
  { // Emergency PDU session
    f_IMS_PTC_Init(PDN_2);
    fl_IMS_EmergencyCallAndRelease();
  }



After Change
	function f_TC_11_4_9_NR5GC_IMS2()runs on IMS_PTC
  { // Emergency PDU session
    f_IMS_PTC_Init(PDN_2);
    fl_IMS_EmergencyCallAndReleaseWithoutRegistration(); 
  }




1. [bookmark: _Toc71810321][bookmark: _Toc30685522]Change 2
	Function name
	fl_TC_11_4_9_NR5GC_TestBody

	Reason for change
	After the emergency call is released, the UE may locally deregister, in which case it will not initiate DEREGISTRATION REQUEST or respond to DEREGISTERATION REQUEST from the SS.

	Summary of change
	Added step 12b2A1 to trigger the UE to deregistration, if the UE is still in REGISTERED state the UE will send a DEREGISTRATION REQUEST, otherwise, it means the UE has performed local deregistration.

Note : The prose CR R5-212437 raised at RAN5#91 is associated with this change

	TTCN module
	Emergency_NR5GC

	MCC160 Comment
	



Before Change
	function fl_TC_11_4_9_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    timer t_Detach:= 10.0;
    //@siclog "Step 1" siclog@
    //Switch the UE on.
    f_UT_SwitchOnUE(UT);
    //@siclog "Steps 2-4" siclog@
    //Steps 2-4 of Table 4.5.2.2-2 NR RRC_IDLE in TS38.508-1 [4] take place (the UE initiates an initial registration procedure).
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Req failed");
    }
    //@siclog "Steps 5" siclog@
    //SS sends a REGISTRATION REJECT message containing 5GMM cause value = #15 (No suitable cells in tracking area).
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, tsc_NR5GCCause_NoSuitableCellsInTA)))));
    //@siclog "Step 6" siclog@
    //The SS transmits an RRCConnectionRelease message.
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 7" siclog@
    //Make the UE attempt an IMS emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (NOTE 1)
    f_UT_RequestIMSEmergencyCall (UT);//Defaut value is px_EmergencyCallNumber
    //@siclog "Step 8" siclog@
    //Check: Does the UE performs Generic Test Procedure for IMS Emergency call establishment without IMS emergency registration as specified in TS 38.508-1 [4], subclause 4.9.12?
    f_NR5GC_EmergencyCallLimitedService(nr_Cell1);
    //@siclog "Step 9" siclog@
    //Make the UE release the emergency call. (NOTE 1)
    //@siclog "Step 10" siclog@
    //The Generic test procedure for IMS MO Emergency call release as specified in TS 38.508-1 [4], subclause 4.9.12A takes place.
    f_NR5GC_EmergencyCallRelease(nr_Cell1);
    //@siclog "Step 11" siclog@
    //Start Timer=10 sec. NOTE: This is an arbitrary value to wait for UE initiated detach.
    t_Detach.start;
    //EXCEPTION: Steps 12a1-12b3 describes optional behaviour that depends on the UE implementation.
    alt {
      //@siclog "Step 12a1" siclog@
      //The UE transmits a DEREGISTRATION REQUEST message with De-registration type IE set to "Normal de-registration".
      [] 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),?,?)))) {
         //@siclog "Step 12a2" siclog@
         //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)));

         //@siclog "Step 12a3" siclog@
         //Stop Timer.
         t_Detach.stop;
           }

      //@siclog "Step 12b1" siclog@
      //Timer expires.
      [] t_Detach.timeout {
         //@siclog "Step 12b2" siclog@
         //The SS transmits a DEREGISTRATION REQUEST message with Deregistration type IE set to "re-registration not required".
         SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, -, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                                         cs_NG_DEREGISTRATION_REQUEST_MT(crs_DeregisterType('0'B, '0'B,'01'B), cs_GMM_GSM_Cause (omit, '00001011'B), -,-, -))));
         //@siclog "Step 12b3" siclog@
         //The UE transmits a DEREGISTRATION ACCEPT message.
         SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1,
                                        tsc_NR_RbId_SRB2,
                                        cr_NG_NAS_Ind((tsc_SHT_IntegrityProtected,tsc_SHT_IntegrityProtected_Ciphered),
                                                        cr_NG_DEREGISTRATION_ACCEPT)));
      }
    }
    //@siclog "Step 13" siclog@
    //SS releases the RRC connection
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 14" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message in the next 30sec?
    //NOTE: This is an arbitrary value to wait for catching not allowed UE behaviour.
    f_NR_CheckNoRRCSetupReq (nr_Cell1, 30.0);
  }



After Change
	function fl_TC_11_4_9_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    timer t_Detach:= 10.0;
    timer t_Delay:= 5.0;
    //@siclog "Step 1" siclog@
    //Switch the UE on.
    f_UT_SwitchOnUE(UT);
    //@siclog "Steps 2-4" siclog@
    //Steps 2-4 of Table 4.5.2.2-2 NR RRC_IDLE in TS38.508-1 [4] take place (the UE initiates an initial registration procedure).
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell1, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Req failed");
    }
    //@siclog "Steps 5" siclog@
    //SS sends a REGISTRATION REJECT message containing 5GMM cause value = #15 (No suitable cells in tracking area).
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1,
                                   tsc_NR_RbId_SRB1, // No SRB2 so must be on SRB1
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, tsc_NR5GCCause_NoSuitableCellsInTA)))));
    //@siclog "Step 6" siclog@
    //The SS transmits an RRCConnectionRelease message.
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 7" siclog@
    //Make the UE attempt an IMS emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (NOTE 1)
    f_UT_RequestIMSEmergencyCall (UT);//Defaut value is px_EmergencyCallNumber
    //@siclog "Step 8" siclog@
    //Check: Does the UE performs Generic Test Procedure for IMS Emergency call establishment without IMS emergency registration as specified in TS 38.508-1 [4], subclause 4.9.12?
    f_NR5GC_EmergencyCallLimitedService(nr_Cell1);
    //@siclog "Step 9" siclog@
    //Make the UE release the emergency call. (NOTE 1)
    //@siclog "Step 10" siclog@
    //The Generic test procedure for IMS MO Emergency call release as specified in TS 38.508-1 [4], subclause 4.9.12A takes place.
    f_NR5GC_EmergencyCallRelease(nr_Cell1);
    //@siclog "Step 11" siclog@
    //Start Timer=10 sec. NOTE: This is an arbitrary value to wait for UE initiated detach.
    t_Detach.start;
    //EXCEPTION: Steps 12a1-12b3 describes optional behaviour that depends on the UE implementation.
    alt {
      //@siclog "Step 12a1" siclog@
      //The UE transmits a DEREGISTRATION REQUEST message with De-registration type IE set to "Normal de-registration".
      [] 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),?,?)))) {
         //@siclog "Step 12a2" siclog@
         //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)));

         //@siclog "Step 12a3" siclog@
         //Stop Timer.
         t_Detach.stop;
           }

      //@siclog "Step 12b1" siclog@
      //Timer expires.
      [] t_Detach.timeout {
         //@siclog "Step 12b2A" siclog@
         //Cause UE to initiate de-registration.
         f_UT_Deregister(UT);
         t_Delay.start;
         alt {
           [] 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),?,?)))) {
            //@siclog "Step 12b4a1" siclog@
            //@siclog "Step 12b4a2" siclog@
            //Stop Timer.
            t_Delay.stop;
            //@siclog "Step 12b4a3" siclog@
            //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_Delay.timeout {
           }
         }
      }
    }
    //@siclog "Step 13" siclog@
    //SS releases the RRC connection
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 14" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message in the next 30sec?
    //NOTE: This is an arbitrary value to wait for catching not allowed UE behaviour.
    f_NR_CheckNoRRCSetupReq (nr_Cell1, 30.0);
  }


1. [bookmark: _Toc71810322]Change 3
	Function name
	f_TC_11_4_9_NR5GC

	Reason for change
	As change 2, at the end, UE will be in DEREGISTERED. 

	Summary of change
	Use postamble state STATE_DEREGISTERED

	TTCN module
	Emergency_NR5GC

	MCC160 Comment
	



Before Change
	function f_TC_11_4_9_NR5GC() runs on NR5GC_PTC
  { //5GMM-DEREGISTERED.LIMITED-SERVICE No suitable cells in tracking area / Emergency call establishment and release
    f_NR5GC_Init(NR_1);

    //Create and configure cells
    f_NR_CellConfig_Def(nr_Cell1);
    //The UE is in test state 1N-A as defined in TS 38.508-1 [4], subclause 4.4A.2 on NR Cell 1
    //In the list of tracking areas provided by the AMF (IE 'TAI list') contains only the TAI of NR Cell 1.
    f_NR5GC_Preamble (nr_Cell1, STATE_OFF_0B);

    f_NR_TestBody_Set(true);

    fl_TC_11_4_9_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }



After Change
	  function f_TC_11_4_9_NR5GC() runs on NR5GC_PTC
  { //5GMM-DEREGISTERED.LIMITED-SERVICE No suitable cells in tracking area / Emergency call establishment and release
    f_NR5GC_Init(NR_1);

    //Create and configure cells
    f_NR_CellConfig_Def(nr_Cell1);
    //The UE is in test state 1N-A as defined in TS 38.508-1 [4], subclause 4.4A.2 on NR Cell 1
    //In the list of tracking areas provided by the AMF (IE 'TAI list') contains only the TAI of NR Cell 1.
    f_NR5GC_Preamble (nr_Cell1, STATE_OFF_0B);

    f_NR_TestBody_Set(true);

    fl_TC_11_4_9_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_DEREGISTERED);
  }





1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc71810323]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n41
3 [bookmark: _Toc71810324]Execution Log Files
3.1 [bookmark: _Toc71810325][bookmark: _Hlk70693363]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_9_LOG.html
· PICS/PIXIT parameter file:
TC_11_4_9_PIXIT.xml



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc71810326]References 
	[1]
	R5s210584 : NR5GC FR1 : Supporting information for addition of NR5GC multilayer test case 11.4.9





