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1. [bookmark: _Toc122434485][bookmark: _Toc146100976]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 9.1.12.1 which is part of the 5G 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: _Toc146100977]Verification Test Summary 
Test Case: 	9.1.12.1
ATS Version:	iwd-TTCN3-B2022-09_D23wk24
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR
UE used:	Samsung Exynos2400 UE
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc146100978]Corrections required.
1. [bookmark: _Toc136279094][bookmark: _Toc141170368][bookmark: _Toc146100979]Change 1
	Function name
	fl_TC_9_1_12_1_TestBody ()

	Reason for change
	1> Registration procedure does not happen during the preamble due to state 0-A. In test body, initial registration would trigger without initial security.
#draft proseCR would be raised for RAN5#101 meeting
2> ER-NSSAI bit to be enable for the test procedure 

	Summary of change
	1. Changed the initial security to no initial security.
1. Added check for ER-NSSAI bit

	TTCN module
	9.1.12\ NSAC_NR5GC

	MCC160 Comment
	Implemented according to RAN5#101-agree prose CR R5-237372.




Before Change:
	
function fl_TC_9_1_12_1_TestBody() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_CellsOnDifferentPLMN);
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellA);
    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)), v_GutiParams);
    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellA);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)), {bit2oct(v_TAC)});
    ….

    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 2" siclog@
    //Check: Does UE transmit a REGISTRATION REQUEST message including ER-NSSAI bit?
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure,-,-,-,-,cdr_NG_GMM_Cap_ERNSSAI)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }else {
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }
    
    //@siclog "Step 3-11" siclog@
    f_NR5GC_RRC_Idle_Steps5_13 (v_GMM_MobilityInfo,
                                v_NGC_NASCellA, v_ReceivedMsg,
                                f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),
                                TESTMode_OFF);
        
    //@siclog "Step 12" siclog@
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI_Step12,
                                                   -, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, omit, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, v_ExtdRejectedNSSAI);
…..    
    }//End of fl_TC_9_1_12_1_Body  }


	



After Change:
	
function fl_TC_9_1_12_1_TestBody() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_CellsOnDifferentPLMN);
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellA);
    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)), v_GutiParams);
    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellA);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)), {bit2oct(v_TAC)});
    ….

    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 2" siclog@
    //Check: Does UE transmit a REGISTRATION REQUEST message including ER-NSSAI bit?
v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));   

 if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_NoSecurity)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
      
    //@siclog "Step 3-11" siclog@
    f_NR5GC_RRC_Idle_Steps5_13 (v_GMM_MobilityInfo,
                                v_NGC_NASCellA, v_ReceivedMsg,
                                f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA)),
                                TESTMode_OFF,Initial_NoSecurity);
    
    
    if (not match (v_GMM_MobilityInfo.GMMCap, cdr_NG_GMM_Cap_ERNSSAI))   {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "ERNSSAI not present in GMM capability");
    }else{
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }
        
    //@siclog "Step 12" siclog@
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI_Step12,
                                                   -, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, omit, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, v_ExtdRejectedNSSAI);
…..    
    }//End of fl_TC_9_1_12_1_Body  }


	



1. Additional Changes from MCC160
	Function name
	f_UT_ReadXtdRejectedNSSAI

	Reason for change
	Due to the agreement of C1-237706, a new function is required to read the Extended Rejected NSSAI fields in the AT command + C5GNSSAIRDP

	Summary of change
	 Introduced new function to read the new fields in the AT command + C5GNSSAIRDP

	TTCN module
	UpperTesterFunctions



After Change:
  function f_UT_ReadXtdRejectedNSSAI(UT_PTC_MTC_PORT p_Port,
                                 template (omit) charstring p_PLMN_ID := omit,
                                 boolean p_Access3GPP := true) return charstring
  {
    var charstring v_ResultString := f_UT_ReadNSSAI_DynamicParams(p_Port, Default_Rejected, p_PLMN_ID);
    var CharStringList_Type v_ListOfLines := f_StringSplitLines(v_ResultString, "<CR><LF>");  // a list charstrings separated by CR LF @sic R5s210431 sic@
    var charstring v_Params := regexp(v_ListOfLines[0], "\+C5GNSSAIRDP: (*)", 0); // @sic R5s210431 sic@
    var CharStringList_Type v_CharStringList := f_StringSplit(v_Params, {","});  // a list of 2, 4, 6, 8 or 10 elements: each = length & value string
    var charstring v_Rejected := "";
    var integer i;
    
    if (p_Access3GPP) {
      i := 7;
    } else {
      i := 9;
    }
    
    if (isvalue(v_CharStringList[i])) { // @sic R5s210134 sic@
      v_Rejected := regexp(v_CharStringList[i], """(*)""", 0); // @sic R5s210362 sic@
    }
    return v_Rejected;
  }

	Function name
	fl_TC_9_1_12_1_TestBody

	Reason for change
	Test cases need to be updated to use new function 

	Summary of change
	 Called new function f_UT_ReadXtdRejectedNSSAI when the Extended Rejected NSSAI field is checked.
Also implemented in 9.1.12.2, 9.1.12.4 and 9.3.1.4

	TTCN module
	9_1_12\ NSAC_NR5GC



  function fl_TC_9_1_12_1_TestBody() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_CellsOnDifferentPLMN);
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

...
    
    //@siclog "Step 16" siclog@
    //Check: Are S-NSSAI=1 and S-NSSAI=2 in the Rejected NSSAI list with cause 'S-NSSAI not available due to maximum number of UEs reached' associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '01'O, omit, omit, omit),
                                          cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '02'O, omit, omit, omit)},
                                          v_AT_Response)) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 16");
    }
    
    //@siclog "Step 17" siclog@
    //Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message within T3526 associated with S-NSSAI=1 in the next 15 seconds?
    f_NR_CheckNoRRCSetupReq(v_NGC_NASCellA, 15.0);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    //@siclog "Step 19" siclog@
    //Cause the UE to request establishment of PDU session with S-NSSAI=2
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI2);
    
    //@siclog "Step 20" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message within T3526 associated with S-NSSAI=2 in the next 15 seconds?
    f_NR_CheckNoRRCSetupReq(v_NGC_NASCellA, 15.0);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    //@siclog "Step 21" siclog@
    t_T3526.timeout;

    //@siclog "Step 22" siclog@
    //Check: Using AT/MMI command (+C5GNSSAIRDP) verify that S-NSSAI=1 is not in the Rejected NSSAI list associated with current PLMN
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '01'O, omit, omit, omit)},
                                          v_AT_Response)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 22")
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 22");
    }

    //@sic R5-233378 sic@
    
    //@siclog "Step 23" siclog@
    f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A);
    
    //@siclog "Step 24" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);     //@sic R5-231553 sic@
    
    //@siclog "Step 25" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 26" siclog@
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '02'O, omit, omit, omit)},
                                          v_AT_Response)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 26")
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 26");
    }
    
    //@sic R5-233378 sic@
    //delete step 27-29
    }//End of fl_TC_9_1_12_1_Body


  function fl_TC_9_1_12_2_TestBody() runs on NR5GC_PTC
  {
    var NR_CellId_Type v_NGC_NASCellA := f_NR5GC_MapNASCell(ngc_CellA, NG_CellsOnDifferentPLMN);

...

    //@siclog "Step 15" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);
    
    //@siclog "Step 16" siclog@
    //Check: Is S-NSSAI=1 in the Rejected NSSAI list with cause 'S-NSSAI not available due to maximum number of UEs reached' associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '01'O, omit, omit, omit)}, v_AT_Response)) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 16");
    }
    
    //@siclog "Step 17" siclog@
    //Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message within T3526 associated with S-NSSAI=1 in the next 30 seconds?
    f_NR_CheckNoRRCSetupReq(v_NGC_NASCellA, 30.0);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");
    t_T3526.stop;
    
    //@siclog "Step 19" siclog@
    //Check: Using AT/MMI command (+C5GNSSAIRDP) verify that S-NSSAI=2 is not in the Rejected NSSAI list associated with current PLMN
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '02'O, omit, omit, omit)},
                                          v_AT_Response)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 19")
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 19");
    }
    }//End of fl_TC_9_1_12_2_Body


  function fl_TC_9_1_12_4_Body() runs on NR_BASE_PTC
  {
    var charstring v_AT_Response;

...

    //@siclog "Step 6A" siclog@
    // @sic R5-231543 sic@
    //Check:Is S-NSSAI=1 in the Rejected NSSAI list with cause "S-NSSAI not available due to maximum number of UEs reached" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '01'O, 'FFFFFF'O, omit, omit)},v_AT_Response))
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6A");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6A");
    }

    //@siclog "Step 7" siclog@
    //Wait for the expiry of T3526 associated with S-NSSAI=1.
    t_T3526.timeout;

    //@siclog "Step 8" siclog@
    // @sic R5s230702 sic@
    //Check: Using AT/MMI command (+C5GNSSAIRDP) verify that S-NSSAI=1 is not in the Rejected NSSAI list associated with current PLMN
    v_AT_Response := f_UT_ReadXtdRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (f_MatchXtdRejectedNSSAI_WithATCommand({cs_XtdRejectedS_NSSAI('0001'B, '0011'B, '01'O, 'FFFFFF'O, omit, omit)},v_AT_Response)){
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 8");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");
    }

    //@siclog "Steps 9-27a1" siclog@
    // @sic R5-231543 sic@
    //Void
   }



1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc121172016][bookmark: _Toc143780708][bookmark: _Toc146100980]Branches executed.
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n78 using NR ciphering nea2 and integrity algorithm nia2 
3 [bookmark: _Toc121172017][bookmark: _Toc143780709][bookmark: _Toc146100981]Execution Log Files
3.1 [bookmark: _Toc146100982][bookmark: _Hlk120026754]Samsung Exynos2400 UE
The Samsung Exynos2400 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
TC_9_1_12_1_LOG.xml
· PICS/PIXIT parameter file:
TC_9_1_12_1_PIXIT.txt

4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc121172019][bookmark: _Toc143780711][bookmark: _Toc146100983]References 
R5s230693: Supporting information for addition of NR5GC R17 eNS testcase 9.1.12.1 in FR1

