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1. [bookmark: _Toc122434485][bookmark: _Toc100906410]Overview
[bookmark: _Toc122434488][bookmark: _Toc295288959]This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC UAC test case 11.3.1 which is part of the iwd-TTCN3-B2020-09_D22wk12.zip 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: 	Parikshit Bhise
	Parikshit.bhise@rohde-schwarz.com	
	Shaun Harry
	shaun.harry@keysight.com		
	
0. [bookmark: _Toc93474922][bookmark: _Toc93571695][bookmark: _Toc94512040][bookmark: _Toc94621776][bookmark: _Toc100303048][bookmark: _Toc100906411]Verification Test Summary
Test Case:	11.3.1.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk12.zip
System Simulator used:	Rohde & Schwarz 5G Protocol Conformance Test platform, Keysight S8704A Protocol Conformance Toolset 
UE used:	Qualcomm SM 8450, SDX65 UE
Verification Status:	PASS
1. [bookmark: _Toc100906412]Corrections required
1. [bookmark: _Toc90027373][bookmark: _Toc100906413][bookmark: _Toc30685521]Change 1
	Function name
	f_TC_11_3_1_NR5GC_IMS1

	Reason for change
	Following CR R5-221423 to 38.508-1 4.9.15, forMO IMS speech call setup the UPDATE can be received from the UE in parallel with PDU SESSION MODIFICATION COMPLETE. So the IMS PTC should not wait for a trigger from NR5GC PTC in order to be ready to receive and process UPDATE.  

	Summary of change
	Removed the wait for coordination message before f_IMS_MOCallSetup_NR5GC_A_4_2_Step6().


	TTCN module
	UAC_NR5GC_IMS.ttcn

	MCC160 Comment
	Accepted in principle, but still waiting for the trigger if not pc_Preconditions as Update is not sent in this case.
f_IMS_NR5GC_MOSpeechCallAndRelease(); is used which takes care of the triggers according to pc_Preconditions.



Before Change
	function f_TC_11_3_1_NR5GC_IMS1()runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;
 
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    
    //@siclog "Steps 18-28" siclog@
    // Step3 to step13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4] Table 4.9.15.2.2-1 take place,
    if(not pc_Preconditions) {
    //IF the UE was configured to not use preconditions THEN steps 2-5 of Annex A.4.2 of TS 34.229-5 [47] take place.
    v_InviteRequestWithSdp := f_IMS_MOCallSetup_NR5GC_A_4_2_Step1();
    // @siclog "Step 3 - 6" siclog@             100 Trying, 183 Session Progress, PRACK, 200 OK
    f_IMS_MOCallSetup_NR5GC_A_4_2_Step2_5(v_InviteRequestWithSdp);
    }
    else{
    //ELSE steps 2-5 of Annex A.4.1 of TS 34.229-5 [47] take place.
    //Steps 1 subclause A.4.1
    v_InviteRequestWithSdp := f_IMS_MOCallSetup_NR5GC_A_4_1_Step1();

    //Steps 2 to 5 of subclause A.4.1
    f_IMS_MOCallSetup_NR5GC_A_4_1_Step2_5(v_InviteRequestWithSdp);
     
    }
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN); //@sic R5s211658 sic@
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
    if(not pc_Preconditions) {
    f_IMS_MOCallSetup_NR5GC_A_4_2_Step6(v_InviteRequestWithSdp);
    // @siclog "Step 8 - 9" siclog@             200 OK, ACK
    f_IMS_MOCallSetup_Send200OK_ReceiveACK(v_InviteRequestWithSdp);

    }
     else{
    //v_ContactUrlSS := f_MessageHeader_GetContactSipUrl(v_MessageHeader183);
    f_IMS_MOCallSetup_NR5GC_A_4_1_Step6_12(v_InviteRequestWithSdp);
    }
    
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
    //@siclog "Steps 29-30" siclog@
    //Steps 1-2 from test procedure for test procedure for IMS MO speech call release as described in TS 38.508-1 [4] Table 4.9.17.2.2-1 take place,
    f_IMS_CallReleaseMO(v_InviteRequestWithSdp.Invite);
    
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
     //@siclog "Steps 42-49" siclog@
     //Steps 9-16 of generic procedure for MO SMS as per 38.508-1 steps 9-16, corresponding to (steps 1-8) 34.229-5 cl. A.13
    f_IMS_NR5GC_MO_SMS_Steps9_16 ();
   
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IpcanReleaseWithOptionalDeregistration();
    
  } 



After Change
	function f_TC_11_3_1_NR5GC_IMS1()runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;
 
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    
    //@siclog "Steps 18-28" siclog@
    // Step3 to step13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4] Table 4.9.15.2.2-1 take place,
    if(not pc_Preconditions) {
    //IF the UE was configured to not use preconditions THEN steps 2-5 of Annex A.4.2 of TS 34.229-5 [47] take place.
    v_InviteRequestWithSdp := f_IMS_MOCallSetup_NR5GC_A_4_2_Step1();
    // @siclog "Step 3 - 6" siclog@             100 Trying, 183 Session Progress, PRACK, 200 OK
    f_IMS_MOCallSetup_NR5GC_A_4_2_Step2_5(v_InviteRequestWithSdp);
    }
    else{
    //ELSE steps 2-5 of Annex A.4.1 of TS 34.229-5 [47] take place.
    //Steps 1 subclause A.4.1
    v_InviteRequestWithSdp := f_IMS_MOCallSetup_NR5GC_A_4_1_Step1();

    //Steps 2 to 5 of subclause A.4.1
    f_IMS_MOCallSetup_NR5GC_A_4_1_Step2_5(v_InviteRequestWithSdp);
     
    }
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN); //@sic R5s211658 sic@
    //REMOVED f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
    if(not pc_Preconditions) {
    f_IMS_MOCallSetup_NR5GC_A_4_2_Step6(v_InviteRequestWithSdp);
    // @siclog "Step 8 - 9" siclog@             200 OK, ACK
    f_IMS_MOCallSetup_Send200OK_ReceiveACK(v_InviteRequestWithSdp);

    }
     else{
    //v_ContactUrlSS := f_MessageHeader_GetContactSipUrl(v_MessageHeader183);
    f_IMS_MOCallSetup_NR5GC_A_4_1_Step6_12(v_InviteRequestWithSdp);
    }
    
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
    //@siclog "Steps 29-30" siclog@
    //Steps 1-2 from test procedure for test procedure for IMS MO speech call release as described in TS 38.508-1 [4] Table 4.9.17.2.2-1 take place,
    f_IMS_CallReleaseMO(v_InviteRequestWithSdp.Invite);
    
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
     //@siclog "Steps 42-49" siclog@
     //Steps 9-16 of generic procedure for MO SMS as per 38.508-1 steps 9-16, corresponding to (steps 1-8) 34.229-5 cl. A.13
    f_IMS_NR5GC_MO_SMS_Steps9_16 ();
   
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IpcanReleaseWithOptionalDeregistration();
    
  }




MCC160 Implementation

  function f_TC_11_3_1_NR5GC_IMS1()runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;
 
    f_IMS_PTC_Init(PDN_1);

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_Registration();
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    
    //@siclog "Steps 18-31" siclog@
    // Step3 to step13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4]   
   //Table 4.9.15.2.2-1 take place,
   // Steps 1-5 from test procedure for test procedure for IMS MO speech call release as described in TS 38.508-1 [4]  
   //Table 4.9.17.2.2-1 take place,   
   
    f_IMS_NR5GC_MOSpeechCallAndRelease();//@sic R5s220579 sic@
    
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    
     //@siclog "Steps 42-49" siclog@
     //Steps 9-16 of generic procedure for MO SMS as per 38.508-1 steps 9-16, corresponding to (steps 1-8) 34.229-5 cl. A.13
    f_IMS_NR5GC_MO_SMS_Steps9_16 ();
   
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    f_IMS_IpcanReleaseWithOptionalDeregistration();
    
  }


1. [bookmark: _Toc90027374][bookmark: _Toc100906414]Change 2
	Function name
	fl_TC_11_3_1_TestBody

	Reason for change
	Following CR R5-221423 to 38.508-1 4.9.15, forMO IMS speech call setup the UPDATE can be received from the UE in parallel with PDU SESSION MODIFICATION COMPLETE. So the IMS PTC should not wait for a trigger from NR5GC PTC in order to be ready to receive and process UPDATE.  

	Summary of change
	Removed the sending of coordination message after f_NR5GC_ModifyPDUSession_AddVoice()


	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	Accepted in principle, but still waiting for the trigger if not pc_Preconditions as Update is not sent in this case



Before Change
	function fl_TC_11_3_1_TestBody() runs on NR5GC_PTC
  {
  ………………

     
    //@siclog "Steps 16-17" siclog@
    // void
    
    //@siclog "Steps 18-28" siclog@
    //Step 3 to step 13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4] Table 4.9.15.2.2-1 take place,
    // v_ReceivedMsg := f_NR5GC_RRCIdleToConnected_Steps2_4(nr_Cell1, '0001'B, mo_VoiceCall);
    //v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    
     // send RRC Connection Setup on SRB0 (CCCH) and switch on UL grant assignments:
    f_NR_RRCSetup_Def (nr_Cell1);
    
    // UE shall establish SRB1 acc. to 38.331 cl. 5.3.3.1
    // UE enters RRC_CONNECTED state
    
    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
                                          tsc_SHT_IntegrityProtected
                                          );
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), f_NG_S_TMSI2MobileIdentity(omit, f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1)), '0001'B)) {  // @sic R5s200654 subject to prose CR approval sic@
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    
    v_GSM_MobilityInfo:= f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), IMS_DNN);
    
    // 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));
    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]);
    
……………
  
  }



After Change
	function fl_TC_11_3_1_TestBody() runs on NR5GC_PTC
  {
  ………………

     
    //@siclog "Steps 16-17" siclog@
    // void
    
    //@siclog "Steps 18-28" siclog@
    //Step 3 to step 13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4] Table 4.9.15.2.2-1 take place,
    // v_ReceivedMsg := f_NR5GC_RRCIdleToConnected_Steps2_4(nr_Cell1, '0001'B, mo_VoiceCall);
    //v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    
     // send RRC Connection Setup on SRB0 (CCCH) and switch on UL grant assignments:
    f_NR_RRCSetup_Def (nr_Cell1);
    
    // UE shall establish SRB1 acc. to 38.331 cl. 5.3.3.1
    // UE enters RRC_CONNECTED state
    
    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
                                          tsc_SHT_IntegrityProtected
                                          );
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), f_NG_S_TMSI2MobileIdentity(omit, f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1)), '0001'B)) {  // @sic R5s200654 subject to prose CR approval sic@
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    
    v_GSM_MobilityInfo:= f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), IMS_DNN);
    
    // 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));
    //REMOVED 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]);
    
……………
  
  }





MCC160 Implementation
function fl_TC_11_3_1_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var template (omit) GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var float v_TimerValue := 21.0; //@sic R5-221459 sic@
    timer t_WaitTime;
    
   …    
    //@siclog "Steps 18-28" siclog@
    //Step 3 to step 13 from test procedure for IMS MO speech call establishment as described in TS 38.508-1 [4] Table 4.9.15.2.2-1 take place,
    // v_ReceivedMsg := f_NR5GC_RRCIdleToConnected_Steps2_4(nr_Cell1, '0001'B, mo_VoiceCall);
    //v_GSM_MobilityInfo := f_NR5GC_SpeechCall_Steps2_8(nr_Cell1, mo_VoiceCall, '0001'B); // @sic R5s210037 sic@
    
     // send RRC Connection Setup on SRB0 (CCCH) and switch on UL grant assignments:
    f_NR_RRCSetup_Def (nr_Cell1);
    
    // UE shall establish SRB1 acc. to 38.331 cl. 5.3.3.1
    // UE enters RRC_CONNECTED state
    
    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
                                          tsc_SHT_IntegrityProtected
                                          );
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), f_NG_S_TMSI2MobileIdentity(omit, f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1)), '0001'B)) {  // @sic R5s200654 subject to prose CR approval sic@
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    
    v_GSM_MobilityInfo:= f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), IMS_DNN);
    
    // 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));
    if (not pc_Preconditions) {  // @sic R5s220579 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]);
    
    …
  
  }


1. [bookmark: _Toc93417461][bookmark: _Toc100303051][bookmark: _Toc100906415][bookmark: _Toc96525798]Branches executed
The test case was executed on NR band n41 using NR ciphering algorithm nea1 and integrity algorithm nia1 on Rohde & Schwarz 5G Protocol Conformance Test platform with Qualcomm SM 8450, SDX65 UE
The test case was executed on NR band n3 using NR ciphering nea1 and integrity algorithm nia1 on Keysight S8704A Protocol Conformance Toolset with Qualcomm SM 8450, SDX65 UE
1. [bookmark: _Toc93417462][bookmark: _Toc100303052][bookmark: _Toc100906416]Execution Log Files
[bookmark: _Toc93417463][bookmark: _Toc100303053][bookmark: _Toc100906417]Qualcomm
The Qualcomm SM 8450, SDX65 UE passed this test case on Rohde & Schwarz 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
R&S/TC_11_3_1_Qualcomm.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log file (in .html format) the complete test case execution 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.
The Qualcomm SM 8450, SDX65 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:
Keysight/TC_11_3_1_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_11_3_1_PIXIT.xml

1. [bookmark: _Toc100303054][bookmark: _Toc100906418]References
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