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	Reason for change:
	
1. Following the implementation of prose CR R5-216165 which adds additional steps to complete the establishment and release of the emergency call, it is required to have a specific implementation for IMS2 PTC for this test case with the emergency call handling steps.

2. With the current implementation, the RRCReconfiguration message will configure QFI 2 in the SDAP configuration, but the PDU SESSION ESTABLISHMENT ACCEPT message will configure QFI 1. This mismatch can cause the routing table to be configured incorrectly meaning IMCPv6 or IMS packets from the UE can be routed incorrectly and fail the test case.

3. Following agreed prose CR R5-216165, the IMS Emergency call release steps are missing

4. In function f_IMS_EmergencyCallRelease, following IMS call release signalling, there is a delay timer to wait for the TCP connection close. Due to this there will always be a 3s delay between the SIP signaling and the 5GS signaling for emergency call release, during which time the UE can send PDU SESSION RELEASE REQUEST before the PDU can be released from the SS side (since the PDU session was established purely for the IMS emergency call). This unexpected message can fail the TC.

	
	

	Summary of change:
	1. Add IMS2 implementation to handle IMS emergency call and release steps.

2. Correct QoS Rule and QFI are explicitly passed into the function to establish PDU Session for the emergency call.

3. Added the coordination with IMS PTC and the IMS Emergency call release function.

4. Handle the PDU SESSION RELEASE REQUEST messages in NR PTC while we are waiting for the trigger from IMS PTC, directly in the function f_NR5GC_EmergencyCallRelease(), so that when the trigger comes from IMS PTC, we can continue to the function f_NR5GC_PDUSessionRelease() irrespective of whether any PDU SESSION RELEASE REQUEST has been received or not.
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1. [bookmark: _Toc122434485][bookmark: _Toc86090856]Overview
This document lists all the changes needed to correct issues in the ATS iWD-TTCN3-B2020-09_D21wk37 related to the title of this CR.
Contact:	Shaun Harry
	shaun.harry@keysight.com
1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc86090857]Corrections required
1. [bookmark: _Toc86090858][bookmark: _Toc30685521][bookmark: _Toc62217288]Change 1
	Function name
	TC_6_3_1_7_NR5GC

	Reason for change
	Following the implementation of prose CR R5-216165 which adds additional steps to complete the establishment and release of the emergency call, it is required to have a specific implementation for IMS2 PTC for this test case with the emergency call handling steps. 

	Summary of change
	Created the IMS2 PTC for this test case and call test case function defined in change 2.

	TTCN module
	NR5GC_Testsuite.ttcn

	MCC160 Comment
	



Before Change
  testcase TC_6_3_1_7_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {
// @purpose
// Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
var NR5GC_PTC v_NR5GC := null;
var IMS_PTC v_IMS1 := null;
var IMS_PTC v_IMS2 := null;

timer t_GuardTimer := int2float(300);

v_NR5GC := NR5GC_PTC.create("NR5GC") alive;

f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

v_NR5GC.start(f_TC_6_3_1_7_NR5GC());

t_GuardTimer.start;

f_MTC_MainLoop_NR5GC(t_GuardTimer);
}  

  

After Change

  testcase TC_6_3_1_7_NR5GC() runs on MTC_NR5GC system SYSTEM_NR5GC {
// @purpose
// Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
var NR5GC_PTC v_NR5GC := null;
var IMS_PTC v_IMS1 := null;
var IMS_PTC v_IMS2 := null;

timer t_GuardTimer := int2float(300);

v_NR5GC := NR5GC_PTC.create("NR5GC") alive;
v_IMS2 := IMS_PTC.create("IMS2") alive; 

f_MTC_ConnectPTCs_NR5GC(system, v_NR5GC, v_IMS1, v_IMS2);

v_NR5GC.start(f_TC_6_3_1_7_NR5GC());
v_IMS2.start(f_TC_6_3_1_7_NR5GC_IMS2());

t_GuardTimer.start;

f_MTC_MainLoop_NR5GC(t_GuardTimer);
}  


1. [bookmark: _Toc86090859]Change 2
	Function name
	New function f_TC_6_3_1_7_NR5GC_IMS2()

	Reason for change
	Following the implementation of prose CR R5-216165 which adds additional steps to complete the establishment and release of the emergency call, it is required to have a specific implementation for IMS2 PTC for this test case with the emergency call handling steps. 

	Summary of change
	Add IMS2 implementaiton to handle IMS emergency call and release steps.

	TTCN module
	New module e.g. SOR_NR5GC_IMS.ttcn

	MCC160 Comment
	




New Function:
 function f_TC_6_3_1_7_NR5GC_IMS2()runs on IMS_PTC
{ f_IMS_PTC_Init(PDN_2);
  f_IMS_EmergencyCallAndRelease();
}
1. [bookmark: _Toc86090860]Change 3
	Function name
	f_TC_6_3_1_7_NR5GC

	Reason for change
	Following change 3, the postamble state should be to STATE_EMERGENCY_RELEASE_IDLE following release of the emergency call.

	Summary of change
	Changed the postamble state to STATE_EMERGENCY_RELEASE_IDLE

	TTCN module
	SOR_NR5GC.ttcn

	MCC160 Comment
	



Before Change
   function f_TC_6_3_1_7_NR5GC() runs on NR5GC_PTC
  { //Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
    //@sic R5-204410 sic@ Cell change
    f_NR5GC_Init(NR_4);//@sic R5s201152 sic@ need to update to the default configuration

    f_NR_CellInfo_SetPLMN(nr_Cell11, tsc_NR_HPLMN_002_11);//@sic R5-204410 sic@

    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell11);


    // Equip UE with the USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1
    f_UT_USIM_Insert(UT, "USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1");
    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);
    
    //UE's Last Registered PLMN (RPLMN) needs to be cleared by using Registration Reject procedure as defined in TS 38.508-1 [4] Subclause 4.9.8
    //@sic R5-204410 sic@
    f_NR5GC_Preamble(nr_Cell11,STATE_OFF_0A);
 

    f_NR_TestBody_Set(true);
    
    fl_TC_6_3_1_7_TestBody();
    
    f_NR_TestBody_Set(false);
    
    // Finish
    f_NR_Postamble(nr_Cell11, STATE_CONNECTED_3A);
  }

After Change

    function f_TC_6_3_1_7_NR5GC() runs on NR5GC_PTC
  { //Steering of UE in roaming during registration/security check unsuccessful but emergency service pending to be activated
    //@sic R5-204410 sic@ Cell change
    f_NR5GC_Init(NR_4);//@sic R5s201152 sic@ need to update to the default configuration

    f_NR_CellInfo_SetPLMN(nr_Cell11, tsc_NR_HPLMN_002_11);//@sic R5-204410 sic@

    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell11);


    // Equip UE with the USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1
    f_UT_USIM_Insert(UT, "USIM configuration 10 specified in table 6.4.1-10 TS 38.508-1");
    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);
    
    //UE's Last Registered PLMN (RPLMN) needs to be cleared by using Registration Reject procedure as defined in TS 38.508-1 [4] Subclause 4.9.8
    //@sic R5-204410 sic@
    f_NR5GC_Preamble(nr_Cell11,STATE_OFF_0A);
 

    f_NR_TestBody_Set(true);
    
    fl_TC_6_3_1_7_TestBody();
    
    f_NR_TestBody_Set(false);
    
    // Finish
    f_NR_Postamble(nr_Cell11, STATE_EMERGENCY_RELEASE_IDLE);
  }  
1. [bookmark: _Toc86090861]Change 4
	Function name
	fl_TC_6_3_1_7_TestBody

	Reason for change
	1. With the current implementation, the RRCReconfiguration message will configure QFI 2 in the SDAP configuration, but the PDU SESSION ESTABLISHMENT ACCEPT message will configure QFI 1. This mismatch can cause the routing table to be configured incorrectly meaning IMCPv6 or IMS packets from the UE can be routed incorrectly and fail the test case.

2. Following agreed prose CR R5-216165, the IMS Emergency call release steps are missing

	Summary of change
	5. Correct QoS Rule and QFI are explicitly passed into the function to establish PDU Session for the emergency call.

Note : This mismatch happens because the function f_NR5GC_PDUSessionEstablishment_InnerLoop() considers PDU type “Emergency_PDN” when setting the QFI in the SDAP configuration, but the function f_Get_NG_PDUSessionEstablishmentAccept() only considers IMS_DNN when building QoS rules and QoS flow descriptions. Instead of changing these functions, the proposed solution passes the QFI in directly from the test case in line with how the function f_NR5GC_EmergencyCallPDUSession() operates for 11.4.x test cases. 

6. Added the coordination with IMS PTC and the IMS Emergency call release function.

	TTCN module
	SOR_NR5GC.ttcn

	MCC160 Comment
	



Before Change
    function fl_TC_6_3_1_7_TestBody() runs on NR5GC_PTC
  {
…
…
    
    //@siclog "Step 17" siclog@
    //Check: Does the UE transmit an UL NAS TRANSPORT message with "Request type" set to "initial emergency request", and a PDU SESSION ESTABLISHMENT REQUEST message on NR Cell 13
    //@siclog "Step 18-22" siclog@//@sic R5-216165 sic@
    //Steps 9 to 13 of the procedure of "IMS Emergency call establishment in 5GC with IMS emergency registration" described in TS 38.508-1 [4] Table 4.9.11.2.2-1 are performed.
    f_NR5GC_PDUSessionEstablishment (nr_Cell11, 1, tsc_NR_RbId_SRB1, -, //@sic R5s201506 sic@
                                    omit,omit,
                                    -,-,-,-,-,
                                    -,-,-,-,
                                    crs_SSC_Mode('A'H, '001'B),//@sic R5s201455 sic@
                                    -,-,-,-,-,-,-,
                                    cr_NG_Request_Type('011'B),
                                    -,-,-,-,-,-,-,-,-,-,
                                    noRrcConnectionRelease);
    // Get the Info for the PDU Session just created
    v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Emergency_PDN);
    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS2]);
    f_NR5GC_ModifyPDUSession_AddVoice(nr_Cell11, valueof(v_GSM_MobilityInfo));
    //@siclog "Step 23" siclog@//@sic R5-216165 sic@
    //Generic procedure of "Test Procedure for IMS MO Emergency call release" described in TS 38.508-1 [4] Table 4.9.12A.2.2-1 are performed.
    
    //@siclog "Step 24" siclog@//@sic R5-216165 sic@
    //The SS releases the RRC connection.
    f_NR_RRCRelease(nr_Cell11);
     
    }//End of fl_TC_6_3_1_7_TestBody  

After Change

      function fl_TC_6_3_1_7_TestBody() runs on NR5GC_PTC
  {
…
…
    
    //@siclog "Step 17" siclog@
    //Check: Does the UE transmit an UL NAS TRANSPORT message with "Request type" set to "initial emergency request", and a PDU SESSION ESTABLISHMENT REQUEST message on NR Cell 13
    //@siclog "Step 18-22" siclog@//@sic R5-216165 sic@
    //Steps 9 to 13 of the procedure of "IMS Emergency call establishment in 5GC with IMS emergency registration" described in TS 38.508-1 [4] Table 4.9.11.2.2-1 are performed.
    f_NR5GC_PDUSessionEstablishment (nr_Cell11, 1, tsc_NR_RbId_SRB1, -, //@sic R5s201506 sic@
                                    omit,omit,
                                    -,-,f_BuildDefaultQoSRules("2"),-,-,
                                    -,-,-,-,
                                    crs_SSC_Mode('A'H, '001'B),//@sic R5s201455 sic@
                                    -,-,-,-,-,-,-,
                                    cr_NG_Request_Type('011'B),
                                    -,-,-,-,-,-,-,-,"2", -,
                                    noRrcConnectionRelease);
    // Get the Info for the PDU Session just created
    v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Emergency_PDN);
    // Wait until need to add voice QoS
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS2]);
    f_NR5GC_ModifyPDUSession_AddVoice(nr_Cell11, valueof(v_GSM_MobilityInfo));
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS2]); 
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Emergency Call Established");
    // Call now established
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS2]);
    //@siclog "Step 23" siclog@//@sic R5-216165 sic@
    //Generic procedure of "Test Procedure for IMS MO Emergency call release" described in TS 38.508-1 [4] Table 4.9.12A.2.2-1 are performed.
    f_NR5GC_EmergencyCallRelease(nr_Cell11);

    //@siclog "Step 24" siclog@//@sic R5-216165 sic@
    //The SS releases the RRC connection.
    f_NR_RRCRelease(nr_Cell11);
    
    
    }//End of fl_TC_6_3_1_7_TestBody

1. [bookmark: _Toc86090862]Change 5
	Function name
	f_NR5GC_EmergencyCallRelease()

	Reason for change
	In function f_IMS_EmergencyCallRelease, following IMS call release signalling, there is a delay timer to wait for the TCP connection close. Due to this there will always be a 3s delay between the SIP signaling and the 5GS signaling for emergency call release, during which time the UE can send PDU SESSION RELEASE REQUEST before the PDU can be released from the SS side (since the PDU session was established purely for the IMS emergency call). This unexpected message can fail the TC.

	Summary of change
	Handle the PDU SESSION RELEASE REQUEST messages in NR PTC while we are waiting for the trigger from IMS PTC, directly in the function f_NR5GC_EmergencyCallRelease(), so that when the trigger comes from IMS PTC, we can continue to the function f_NR5GC_PDUSessionRelease() irrespective of whether any PDU SESSION RELEASE REQUEST has been received or not.
Note : The same issue affects IMS emergency calling test cases such as 11.4.5 and 11.4.9. Alternative solutions are already proposed in R5s211510 and R5s211527.


	TTCN module
	NR5GC_IMSProcedures.ttcn

	MCC160 Comment
	



Before Change
      function f_NR5GC_EmergencyCallRelease(NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC
  {
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Emergency_PDN); // @sic R5s210363 sic@
    var GSM_MobilityInfo_Type v_PDUSession := valueof(v_GSM_MobilityInfo); // Must be there as previously established it
    var O1_Type v_PDUSessionId := v_PDUSession.SessionId;
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS2]);
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS2]);
    
    
    f_NR5GC_PDUSessionRelease (p_NR_CellId,
                               v_PDUSessionId,
                               cs_GMM_GSM_Cause (omit, '00100100'B));
    f_IP_RtpRtcpLoopback(IP, v_PDUSession.PdnIndex, tsc_IMS_MediaPort_M1, omit);  // @sic R5s210363 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Emergency Call Release");
  }  

After Change

   function f_NR5GC_EmergencyCallRelease(NR_CellId_Type p_NR_CellId) runs on NR5GC_PTC
  {
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Emergency_PDN); // @sic R5s210363 sic@
    var GSM_MobilityInfo_Type v_PDUSession := valueof(v_GSM_MobilityInfo); // Must be there as previously established it
    var O1_Type v_PDUSessionId := v_PDUSession.SessionId;
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS2]);
    
	  alt {
	    [] SRB.receive(car_NR_SRB_NasPdu_IND(p_NR_CellId, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking((tsc_SHT_IntegrityProtected_Ciphered)))) 
	    {
	      repeat; //Discard any PDU SESSION RELEASE REQUEST received while waiting for IMS PTC
	    }
	    [] IMS[tsc_Index_IMS2].receive(cmr_IMS_IPCAN_Trigger) {}
	  }
    
    f_NR5GC_PDUSessionRelease (p_NR_CellId,
                               v_PDUSessionId,
                               cs_GMM_GSM_Cause (omit, '00100100'B));
    f_IP_RtpRtcpLoopback(IP, v_PDUSession.PdnIndex, tsc_IMS_MediaPort_M1, omit);  // @sic R5s210363 sic@
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Emergency Call Release");
  }   

