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1. [bookmark: _Toc122434485][bookmark: _Toc134695101]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.3.9a which is part of the 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:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
0. [bookmark: _Toc134695102]Verification Test Summary 
Test Case: 	11.3.9a.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D23wk12
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR, Keysight S8704A Protocol Conformance Toolset with 
UE used:	Snapdragon X75 5G Modem-RF System, Qualcomm Technologies’ 6th generation modem-to-antenna
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc134695103]Corrections required
1. [bookmark: _Toc134695104][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Change 1
	Function name
	function f_TC_11_3_9a_NR5GC()

	Reason for change
	When moving to a new SNPN in NR Cell 12, UE needs to do Initial Registration instead of Mobility. 

	Summary of change
	Generic procedure for NR RRC_IDLE 4.5.2.2-2 is performed in Step 6 in case of 11.3.9a. Stored mobile info is reset to get ready for next Registration cycle, as previous context would not exist for the new SNPN.

Note: R5-232686 is raised during the RAN5#99 meeting


	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	  function fl_TC_11_3_9_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NR_RadioBearerId_Type v_SRB:= tsc_NR_RbId_SRB2;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var template (value) NR_CellPowerList_Type v_CellPowerList_T1;
    var template (omit) DNN v_DNN;
    var boolean v_ReceiveRRCSetupRequest;
    var default v_MyDefaultVar:= null; // @sic R5-224717 sic@
    timer t_Wait := 11.2; // @sic R5-213507 sic@
    timer t_WaitTime := 5.0; // @sic R5-214783 sic@

    v_DNN := cs_DNN(-, f_DomainName_Encode(tsc_DNNValue)); // @sic R5s210307 sic@
    
    //@siclog "Step 3" siclog@
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, tsc_DNNValue);
    
   //@siclog "Step 4" siclog@
   // Check: Does the UE transmit a PDU SESSION ESTABLISHMENT REQUEST and the DNN in UL NAS TRANSPORT message is the same value in UL NAS TRANSPORT message in preamble within 20s?
    t_Wait.start;
    alt{
        []SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
            {
               // @sic R5s210307 sic@
               f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");
            }
        []t_Wait.timeout
            {
               f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
            }
    }
    // @siclog "Step 5" siclog@
    //The SS adjusts the NR Cells power levels according to row "T1" in table 11.3.9.3.2-1/2.
     v_CellPowerList_T1 := { //@sic R5-205388 sic@
      cs_NR_CellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };
    
    f_NR_SetCellPowerList(v_CellPowerList_T1);
    
     // @siclog "Step 6" siclog@
    //The mobility registration updating procedure described in TS 38.508-1 [4] Table 4.9.5.2.2-1 is performed on NR Cell 12 and release RRC connection (Note 1)
    //Note 1:   SS ignore the PDU SESSION ESTABLISHMENT REQUEST sent before SS release RRC connection. @sic R5-224717 sic@
    v_MyDefaultVar := activate(a_NR5GC_AdditionalPDUSessionEstablishmentReq(nr_Cell12));
    
    f_NR5GC_MobilityRegistration(nr_Cell12, -, -, -, -, noRrcConnectionRelease);
    f_NR_RRCRelease(nr_Cell12);
    
    deactivate(v_MyDefaultVar);
    
    // @sic R5-214783 sic@
    // @siclog "Steps 6A - 6Bb1" siclog@
    
    t_WaitTime.start;
    alt{
        [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell12, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_MoData, ?)))
            {
              t_WaitTime.stop;
              f_NR_ULGrantConfiguration_Start(nr_Cell12, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, tsc_NoCnfReq ); // @sic R5s221054 sic@
              f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6Ba1");
            
            }
        [] t_WaitTime.timeout
            {
              //@siclog "Step 6Bb2" siclog@
              // Make the UE attempt to establish a PDU session for the DNN defined in Table 11.3.9.3.3-1. This can be done by an AT/MMI command.
                f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, tsc_DNNValue);
                //@siclog "Step 6Bb3" siclog@
                //Check: Does the UE transmit a RRCSetupRequest message and establishmentCause is set to mo-Data?
                v_ReceiveRRCSetupRequest := f_NR_RRC_SetupRequest_Common( nr_Cell12, t_Wait, cr_NR_EstablishmentCause_MoData);
                if (v_ReceiveRRCSetupRequest) {
                    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6Bb3");
                } else {
                    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6Bb3");
                }
                
            }
    }
    
    //@siclog "Steps 9 - 14" siclog@
    //Steps 3-8 of the generic procedure for NR RRC_Connected specified in TS 38.508-1 Table 4.5.4.2-3 are performed.
    f_NR_RRCSetup_Def (nr_Cell12);
    
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell12,
                                          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)),'0000'B)) {  // @sic R5s200654 R5s210307 sic@
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell12, v_ReceivedMsg);

    //@siclog "Steps 15 - 16" siclog@
    //The UE transmits a PDU SESSION ESTABLISHMENT REQUEST and the DNN in UL NAS TRANSPORT message is set to the same value with the DNN value of Operator-defined access category definitions defined in Table 11.3.9.3.3-1
    //The SS transmits PDU SESSION ESTABLISHMENT ACCEPT message.
    f_NR5GC_PDUSessionEstablishment (nr_Cell12, 1, -, -, - , v_DNN, -, v_DNN);
    
  }





After Change:
	  function fl_TC_11_3_9_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var NR_RadioBearerId_Type v_SRB:= tsc_NR_RbId_SRB2;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var template (value) NR_CellPowerList_Type v_CellPowerList_T1;
    var template (omit) DNN v_DNN;
    var boolean v_ReceiveRRCSetupRequest;
    var default v_MyDefaultVar:= null; // @sic R5-224717 sic@
    timer t_Wait := 11.2; // @sic R5-213507 sic@
    timer t_WaitTime := 5.0; // @sic R5-214783 sic@

    v_DNN := cs_DNN(-, f_DomainName_Encode(tsc_DNNValue)); // @sic R5s210307 sic@
    
    //@siclog "Step 3" siclog@
    f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, tsc_DNNValue);
    
   //@siclog "Step 4" siclog@
   // Check: Does the UE transmit a PDU SESSION ESTABLISHMENT REQUEST and the DNN in UL NAS TRANSPORT message is the same value in UL NAS TRANSPORT message in preamble within 20s?
    t_Wait.start;
    alt{
        []SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, v_SRB, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp
            {
               // @sic R5s210307 sic@
               f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");
            }
        []t_Wait.timeout
            {
               f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
            }
    }
    // @siclog "Step 5" siclog@
    //The SS adjusts the NR Cells power levels according to row "T1" in table 11.3.9.3.2-1/2.
     v_CellPowerList_T1 := { //@sic R5-205388 sic@
      cs_NR_CellPower (nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower (nr_Cell12, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };
    
    f_NR_SetCellPowerList(v_CellPowerList_T1);
    
     // @siclog "Step 6" siclog@
    //11.3.9 - The mobility registration updating procedure described in TS 38.508-1 [4] Table 4.9.5.2.2-1 is performed on NR Cell 12 and release RRC connection (Note 1)
    //Note 1:   SS ignore the PDU SESSION ESTABLISHMENT REQUEST sent before SS release RRC connection. @sic R5-224717 sic@
    //11.3.9a - Steps 2-20a1 of Table 4.5.2.2- 2: Registration procedure for initial registration as specified in TS 38.508-1 [4] are performed on NR Cell 12.
    v_MyDefaultVar := activate(a_NR5GC_AdditionalPDUSessionEstablishmentReq(nr_Cell12));

    if( f_GetTestcaseAttrib_NR_SNPN(testcasename()))
    {
      f_NR5GC_MobileInfo_Init(); // Need to 'reset' all stored lists as all DRBs and PDU sessions do not exist in the new SNPN
      f_NR5GC_RRC_IdleState1N_Def (nr_Cell12, TESTMode_OFF, noRrcConnectionRelease, Initial_NoSecurity);
    } else {
      f_NR5GC_MobilityRegistration(nr_Cell12, -, -, -, -, noRrcConnectionRelease); // 11.3.9 original
    }
    f_NR_RRCRelease(nr_Cell12);
    
    deactivate(v_MyDefaultVar);
    
    // @sic R5-214783 sic@
    // @siclog "Steps 6A - 6Bb1" siclog@
    
    t_WaitTime.start;
    alt{
        [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell12, cr_38508_RRCSetupRequest(cr_NR_EstablishmentCause_MoData, ?)))
            {
              t_WaitTime.stop;
              f_NR_ULGrantConfiguration_Start(nr_Cell12, -, -, -, cs_NR_UplinkTimeAlignment_Stop, -, -, tsc_NoCnfReq ); // @sic R5s221054 sic@
              f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6Ba1");
            
            }
        [] t_WaitTime.timeout
            {
              //@siclog "Step 6Bb2" siclog@
              // Make the UE attempt to establish a PDU session for the DNN defined in Table 11.3.9.3.3-1. This can be done by an AT/MMI command.
                f_UT_RequestPDUSession(UT, f_NR5GC_MobileInfo_GetNoOfSessions()+1, tsc_DNNValue);
                //@siclog "Step 6Bb3" siclog@
                //Check: Does the UE transmit a RRCSetupRequest message and establishmentCause is set to mo-Data?
                v_ReceiveRRCSetupRequest := f_NR_RRC_SetupRequest_Common( nr_Cell12, t_Wait, cr_NR_EstablishmentCause_MoData);
                if (v_ReceiveRRCSetupRequest) {
                    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6Bb3");
                } else {
                    f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6Bb3");
                }
                
            }
    }
    
    //@siclog "Steps 9 - 14" siclog@
    //Steps 3-8 of the generic procedure for NR RRC_Connected specified in TS 38.508-1 Table 4.5.4.2-3 are performed.
    f_NR_RRCSetup_Def (nr_Cell12);
    
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell12,
                                          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)),'0000'B)) {  // @sic R5s200654 R5s210307 sic@
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell12, v_ReceivedMsg);

    //@siclog "Steps 15 - 16" siclog@
    //The UE transmits a PDU SESSION ESTABLISHMENT REQUEST and the DNN in UL NAS TRANSPORT message is set to the same value with the DNN value of Operator-defined access category definitions defined in Table 11.3.9.3.3-1
    //The SS transmits PDU SESSION ESTABLISHMENT ACCEPT message.
    f_NR5GC_PDUSessionEstablishment (nr_Cell12, 1, -, -, - , v_DNN, -, v_DNN);
    
  }




1. [bookmark: _Toc134695105]Branches executed 
On Anritsu, the test case was executed on NR band NR_n41 using NR ciphering nea2 and integrity algorithm nia2.
On Keysight, the test case was executed on NR band NR_n41 using NR ciphering nea1 and integrity algorithm nia1.
3 [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc134695106]Execution Log Files 
3.1 [bookmark: _Toc97137458][bookmark: _Toc110555474][bookmark: _Toc134695107]Qualcomm Snapdragon X75 5G Modem-RF System
The Snapdragon X75 5G Modem-RF System, Qualcomm Technologies’ 6th generation modem-to-antenna UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and Keysight S8704A Protocol Conformance Toolset with. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu/ TC_11_3_9a_LOG.xml
Keysight/ TC_11_3_9a_LOG.html
· PICS/PIXIT parameter file:
Anritsu/ TC_11_3_9a _PIXIT.txt
Keysight/ TC_11_3_9a _PIXIT.xml
4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc128578456]References 
R5s230447: Supporting information for addition of NR5GC UAC test case 11.3.9a in FR1

