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1 [bookmark: _Toc122434485][bookmark: _Toc97884702]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 11.6.2 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D21wk49.
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:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
	
1. [bookmark: _Toc97884703]Verification Test Summary 
Test Case: 	11.6.2.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D21wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	QC SM8450, SDX65 UE
Verification Status:	PASS

2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc97884704]Corrections required to test case 11.6.2
2.1 [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc97884705]fl_TC_11_6_2_Body 
	Function name
	fl_TC_11_6_2_Body

	Reason for change
	1) In the current TTCN implementation, the following assignment is done : v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;. This is incorrect, and needs to be changed.
2) In the current TTCN implementation the following assignment is done : v_MsgToSend.Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco; This is incorrect, and needs to be corrected.
3) The current TTCn implementation expects the UE to send a PDU Session Modification Complete at Step 2, after which a coordination message is sent to IMS PTC to handle the re-REGISTER. Some UEs will send the re-REGISTER immediately after sending the PDU Session Modification Complete, and the coordination message delay could cause testcase to fail because the REGISTER wont be captured by TTCN correctly. This needs to be addressed.

	Summary of change
	1) Instead of assigning v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;, assigned v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;
2) Instead of assigning v_MsgToSend.Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco; assigned v_MsgToSend.PiggybackedPduList[0].Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco;
3) Created a default handler function to capture the PDU Session Modification Complete, and activated this before sending the PDU Session Modification Command and deactivated this after Step 7 when the IMS PTC has sent a coordination message to NR PTC. 

	TTCN module
	PS_Data_OFF_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_11_6_2_Body() runs on NR5GC_PTC
  {
    var PDUSessionInfoList_Type v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList(); //How many PDU sessions are established ?
    var O1_Type v_PDUSessionIdToModify := v_PDUSessionInfo[0].SessionId;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2;
    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var template (omit) ExtdProtocolConfigOptions v_Pco := omit;
    var NAS_ProtocolConfigOptions_Type v_ProtocolConfigOptions;
    var integer i := 0;

    //@siclog "Steps 1" siclog@
    //AT command to activate Data Off
    f_UT_TriggerPS_DataOff(UT, true);

    //@siclog "Steps 2" siclog@
    // The UE transmits a PDU SESSION MODIFICATION 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_PDUSessionModificationReq (v_GSM_MobilityInfo, v_PDUSessionInfo,
                                             v_ReceivedAsp.Signalling.Nas[0].Pdu,v_PDUSessionIdToModify)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Incorrect PDU Session ID");
    }
    v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;
    //Check if the UE has set the Data Off status to activated
    if (f_ExtdProtocolConfigOptions_CheckPSDataOff(v_Pco))
    {
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }else{
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");
    }

    if (isvalue(v_Pco.pco)) {
      v_ProtocolConfigOptions := valueof(v_Pco.pco);
      for (i := 0; i < lengthof(v_ProtocolConfigOptions); i := i + 1) {
        if (v_ProtocolConfigOptions[i].protocolID == '0017'O) {
          v_Pco.pco[i].protocolLength :='00'O;
          v_Pco.pco[i].content := omit;
        }
      }
    }

    //@siclog "Steps 3" siclog@
    //Send PDU Session Modification Command
    v_MsgToSend := f_Get_NG_PDUSessionModificationCommand (v_PDUSessionIdToModify, v_GSM_MobilityInfo);
    v_MsgToSend.Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco;
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, -, -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Steps 4" siclog@
    //receive PDU Session Modification Complete
    SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, v_PDUSessionIdToModify)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");
    }

    //Now expect the re-register on IMS PTC
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);

    //@siclog "Steps 7" siclog@
    //Receive the coordination to trigger a Video call
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);

    //Make the UE attempt IMS voice call.
    f_UT_RequestIMSVideoCall(UT, px_IMS_CalleeUri);
    //Postamble after receiving coordination from IMS PTC
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);

  } //End of test body of TC_11_6_2



After Change:
	function fl_TC_11_6_2_Body() runs on NR5GC_PTC
  {
    var PDUSessionInfoList_Type v_PDUSessionInfo := f_NR5GC_MobileInfo_GetSessionInfoList(); //How many PDU sessions are established ?
    var O1_Type v_PDUSessionIdToModify := v_PDUSessionInfo[0].SessionId;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB2;
    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var template (omit) ExtdProtocolConfigOptions v_Pco := omit;
    var NAS_ProtocolConfigOptions_Type v_ProtocolConfigOptions;
    var default v_MyDefaultVar := null; //WA#11_6_2
    var integer i := 0;

    //@siclog "Steps 1" siclog@
    //AT command to activate Data Off
    f_UT_TriggerPS_DataOff(UT, true);

    //@siclog "Steps 2" siclog@
    // The UE transmits a PDU SESSION MODIFICATION 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_PDUSessionModificationReq (v_GSM_MobilityInfo, v_PDUSessionInfo,
                                             v_ReceivedAsp.Signalling.Nas[0].Pdu,v_PDUSessionIdToModify)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Incorrect PDU Session ID");
    }    
      
    v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions; //WA#11_6_2
    //WA#11_6_2 COMMENTED OUT v_Pco := v_ReceivedAsp.Signalling.Nas[0].Pdu.Msg.pdu_Session_Modification_Request.extdProtocolConfigurationOptions;     
   
    //Check if the UE has set the Data Off status to activated
    if (f_ExtdProtocolConfigOptions_CheckPSDataOff(v_Pco))
    {
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }else{
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");
    }

    if (isvalue(v_Pco.pco)) {
      v_ProtocolConfigOptions := valueof(v_Pco.pco);
      for (i := 0; i < lengthof(v_ProtocolConfigOptions); i := i + 1) {
        if (v_ProtocolConfigOptions[i].protocolID == '0017'O) {
          v_Pco.pco[i].protocolLength :='00'O;
          v_Pco.pco[i].content := omit;
        }
      }
    }

    //@siclog "Steps 3" siclog@
    //Send PDU Session Modification Command
    v_MsgToSend := f_Get_NG_PDUSessionModificationCommand (v_PDUSessionIdToModify, v_GSM_MobilityInfo);      
    v_MsgToSend.PiggybackedPduList[0].Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco; //WA#11_6_2
    
    v_MyDefaultVar := activate(a_NR5GC_ReceivePDUSessionModificationComplete(v_PDUSessionIdToModify)); //WA#11_6_2 
    //WA#11_6_2 COMMENTED OUT v_MsgToSend.Msg.pdu_Session_Modification_Command.extdProtocolConfigurationOptions := v_Pco;
    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, -, -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Steps 4" siclog@
    //receive PDU Session Modification Complete
    /* WA#11_6_2 COMMENTED OUT SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, v_PDUSessionIdToModify)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");
    }*/
    

    //Now expect the re-register on IMS PTC
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);

    //@siclog "Steps 7" siclog@
    //Receive the coordination to trigger a Video call
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    deactivate(v_MyDefaultVar); //WA#11_6_2

    //Make the UE attempt IMS voice call.
    f_UT_RequestIMSVideoCall(UT, px_IMS_CalleeUri);
    //Postamble after receiving coordination from IMS PTC
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);

  } //End of test body of TC_11_6_2


2.2 [bookmark: _Toc97884706]a_NR5GC_ReceivePDUSessionModificationComplete
	Function name
	a_NR5GC_ReceivePDUSessionModificationComplete

	Reason for change
	Please see Change 2.1 Point 3

	Summary of change
	New function

	TTCN module
	PS_Data_OFF_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	altstep a_NR5GC_ReceivePDUSessionModificationComplete(template (present) O1_Type p_PDU_SessionId) runs on NR_BASE_PTC
  {
      var NR_SRB_COMMON_IND v_ReceivedAsp;
      [] 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_PDUSessionModificationComplete (v_ReceivedAsp.Signalling.Nas[0].Pdu, p_PDU_SessionId)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");
          }
      }
  }


2.3 [bookmark: _Toc97884707]f_ExtdProtocolConfigOptions_CheckPSDataOff
	Function name
	f_ExtdProtocolConfigOptions_CheckPSDataOff

	Reason for change
	The current TTCN implementation looks for the Container ID content within EPCO to be set to ’01’H. However, the Prose clearly indicates that the Container ID content should be ’02’. This needs to be addressed.

	Summary of change
	In the function f_ExtdProtocolConfigOptions_CheckPSDataOff , replaced v_Result := match ('01'O, v_Content);  with v_Result := match ('02'O, v_Content); 
Please see below.

	TTCN module
	NG_NASTemplateFunctions.ttcn

	MCC160 Comment
	



Before Change:
	function f_ExtdProtocolConfigOptions_CheckPSDataOff(template (omit) ExtdProtocolConfigOptions p_Pco) return boolean
  {
    var template (omit) octetstring v_Content := f_ExtdProtocolConfigOptions_Get(p_Pco, '0017'O);
    var boolean v_Result := false;    
    if (isvalue(v_Content)) {
      if (lengthof(v_Content) > 0) {
        v_Result := match ('01'O, v_Content);//WA#11_6_2 01 --> 02          
      }
    }
    return v_Result;
  }



After Change:
	function f_ExtdProtocolConfigOptions_CheckPSDataOff(template (omit) ExtdProtocolConfigOptions p_Pco) return boolean
  {
    var template (omit) octetstring v_Content := f_ExtdProtocolConfigOptions_Get(p_Pco, '0017'O);
    var boolean v_Result := false;    
    if (isvalue(v_Content)) {
      if (lengthof(v_Content) > 0) {
        v_Result := match ('02'O, v_Content);//WA#11_6_2 01 --> 02          
      }
    }
    return v_Result;
  }


1. [bookmark: _Toc54888065][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc97884708]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n5” using NIA1 Integrity and NEA1 ciphering algorithms
4 [bookmark: _Toc97884709]Execution Log Files 
4.1 [bookmark: _Toc97884710]Qualcomm SM8450, SDX65 UE
The QC SM8450, SDX65 UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
tc_11_6_2_Qualcomm.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
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: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc97884711]References
	[1]
	R5s220425:   Supporting information for addition of NR5GC testcase 11.6.2 in FR1




