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1 [bookmark: _Toc122434485][bookmark: _Toc128677910]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 10.1.8.1 which is part of the NR5GC test suite in iwd-TTCN3-B2022-09_D22wk49.
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:	Pengchong Shen
	shenpengchong@cictmobile.com	
1. [bookmark: _Toc128677911]Verification Test Summary 
Test Case: 	10.1.8.1.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D22wk49
[bookmark: _Hlk37919671]System Simulator used:	Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:	HiSilicon Balong 5000 UE
Verification Status:	PASS

[bookmark: _Toc122434488][bookmark: _Toc295288959]

2 [bookmark: _Toc128677912]Corrections required
2.1 [bookmark: _Toc128677913][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Function fl_TC_10_1_8_1_Body ()
	Function name
	fl_TC_10_1_8_1_Body ()

	Reason for change
	1. UE may not send PDU Session Establishment Request automatically in NR5GC. So an AT Command to ACTIVATE_BEARER shall be added after PDU Session Establishment Reject message to make sure UE shall not send PDU Session Establishment Request even if there is AT Command.
2. PDU Session Establishment procedure is done in RRC Connected mode, not in Idle mode.

	Summary of change
	1. Add f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); after step 3.
2. Modify function f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellA, -, noRrcConnectionRelease); to function f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, 1); in Step 12-13.
3. Add f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); after step 16.

	TTCN module
	 NR5GC\10_1\GSM_TestCases_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_10_1_8_1_Body() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo_s;
    var NR_RadioBearerId_Type v_SRB;
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI_SST1eMBB);
    var template (value) GPRS_Timer3 v_BackOffTimer_Step3and6 := cs_GPRS_Timer2_3_IEI('37'O, '101'B, '00011'B);
    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var ProcedureTransactionIdentifier v_PTI := '00'O;
    timer t_Wait;

    v_SRB := tsc_NR_RbId_SRB2;
    
//@siclog "Steps 1" siclog@
    //Cause the UE to request establishment of PDU session.
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //AT command to trigger a PDU session WITH S-NSSAI

//@siclog "Steps 2" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  ?, //S-NSSAI present
                                                  ?
                                                  ))
    {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Establishment Message Failed");
    }
    v_GSMMsg := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg;
    v_GSM_MobilityInfo_s.SessionId := v_GSMMsg.pdu_Session_Establishment_Request.pduSessionId.sessionId;
    v_PTI := v_GSMMsg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;

//@siclog "Step 3" siclog@
    // send PDU Session Reject with cause "insufficient resources for specific slice"
    v_MsgToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '01000101'B), v_BackOffTimer_Step3and6);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, - , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

//@siclog "Step 4" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
      }
    }
//@siclog "Step 5" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);
//@siclog "Step 6" siclog@
    f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A);
//@siclog "Step 7" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
//@siclog "Step 8" siclog@
    f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellA, -, noRrcConnectionRelease);
//@siclog "Step 9" siclog@
    //Cause the UE to request establishment of PDU session with same S-NSSAI which was used in Step 1.
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //AT command to trigger a PDU session WITH S-NSSAI
//@siclog "Step 10" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
      }
    }
//@siclog "Step 11" siclog@
    //Cause the UE to request establishment of PDU session with same S-NSSAI which was used in Step 1, after 1 minute since end of Step 10.
    f_Delay(60.0); //Wait for 1 minute
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //Now trigger a PDU session WITH S-NSSAI used in Step 1
//@siclog "Step 12 - 13" siclog@
	  f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellA, -, noRrcConnectionRelease);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12 - 13");
//@siclog "Step 14" siclog@
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1);
//@siclog "Steps 15" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  omit, //S-NSSAI not present
                                                  ?
                                                  ))
    {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Establishment Message Failed");
    }
    v_GSMMsg := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg;
    v_GSM_MobilityInfo_s.SessionId := v_GSMMsg.pdu_Session_Establishment_Request.pduSessionId.sessionId;
    v_PTI := v_GSMMsg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;
//@siclog "Step 16" siclog@
    // send PDU Session Reject with cause "insufficient resources for specific slice"
    v_MsgToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '01000101'B), v_BackOffTimer_Step3and6);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, - , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
	  
//@siclog "Step 17" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");
      }
    }
//@siclog "Step 18" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);

  } //End of test body of TC_10_1_8_1



After Change:
	  function fl_TC_10_1_8_1_Body() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_AllCellsOnSamePLMN);
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo_s;
    var NR_RadioBearerId_Type v_SRB;
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI_SST1eMBB);
    var template (value) GPRS_Timer3 v_BackOffTimer_Step3and6 := cs_GPRS_Timer2_3_IEI('37'O, '101'B, '00011'B);
    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var ProcedureTransactionIdentifier v_PTI := '00'O;
    timer t_Wait;

    v_SRB := tsc_NR_RbId_SRB2;
    
//@siclog "Steps 1" siclog@
    //Cause the UE to request establishment of PDU session.
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //AT command to trigger a PDU session WITH S-NSSAI

//@siclog "Steps 2" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  ?, //S-NSSAI present
                                                  ?
                                                  ))
    {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Establishment Message Failed");
    }
    v_GSMMsg := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg;
    v_GSM_MobilityInfo_s.SessionId := v_GSMMsg.pdu_Session_Establishment_Request.pduSessionId.sessionId;
    v_PTI := v_GSMMsg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;

//@siclog "Step 3" siclog@
    // send PDU Session Reject with cause "insufficient resources for specific slice"
    v_MsgToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '01000101'B), v_BackOffTimer_Step3and6);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, - , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

	  f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI);	

//@siclog "Step 4" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
      }
    }
//@siclog "Step 5" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);
//@siclog "Step 6" siclog@
    f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A);
//@siclog "Step 7" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
//@siclog "Step 8" siclog@
    f_NR5GC_RRC_IdleState1N_Def(v_NGC_NASCellA, -, noRrcConnectionRelease);
//@siclog "Step 9" siclog@
    //Cause the UE to request establishment of PDU session with same S-NSSAI which was used in Step 1.
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //AT command to trigger a PDU session WITH S-NSSAI
//@siclog "Step 10" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");
      }
    }
//@siclog "Step 11" siclog@
    //Cause the UE to request establishment of PDU session with same S-NSSAI which was used in Step 1, after 1 minute since end of Step 10.
    f_Delay(60.0); //Wait for 1 minute
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, -, -, -, v_NSSAI); //Now trigger a PDU session WITH S-NSSAI used in Step 1
//@siclog "Step 12 - 13" siclog@
f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, 1);

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12 - 13");
//@siclog "Step 14" siclog@
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1);
//@siclog "Steps 15" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  omit, //S-NSSAI not present
                                                  ?
                                                  ))
    {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Establishment Message Failed");
    }
    v_GSMMsg := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg;
    v_GSM_MobilityInfo_s.SessionId := v_GSMMsg.pdu_Session_Establishment_Request.pduSessionId.sessionId;
    v_PTI := v_GSMMsg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;
//@siclog "Step 16" siclog@
    // send PDU Session Reject with cause "insufficient resources for specific slice"
    v_MsgToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '01000101'B), v_BackOffTimer_Step3and6);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, - , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

	  f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1);
	  
//@siclog "Step 17" siclog@
    t_Wait.start(60.0);
    alt{
     [] SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
      {
         t_Wait.stop;
         if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                      v_ReceivedAsp.Signalling.Nas[0].Pdu))
         {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Received PDU Session Establishment REQ");
         }
      }
     []t_Wait.timeout
      {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");
      }
    }
//@siclog "Step 18" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);

  } //End of test body of TC_10_1_8_1



1. [bookmark: _Toc54888065][bookmark: _Toc128677914][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC testcase was executed on NR Primary Band “n41” with NEA2 ciphering and NIA2 integrity algorithms.

4 [bookmark: _Toc128677915]Execution Log Files 
[bookmark: _Toc43191966][bookmark: _Toc54877395][bookmark: _Toc96523155][bookmark: _Toc96965697][bookmark: _Toc128677916]HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
Pics.xml
Pixit.xml
TC_10_1_8_1_NR5GC_N41.htm
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc128677917]References
	[1]
	R5s230218:   Supporting information for addition of NR5GC test case 10.1.8.1 in FR1




