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1 [bookmark: _Toc122434485][bookmark: _Toc110840129]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 9.1.10.3 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D22wk23.
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 
[bookmark: _Hlk90298041]	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
	Shaun Harry
	shaun.harry@keysight.com
	
1. [bookmark: _Toc110840130]Verification Test Summary 
Test Case: 	9.1.10.3.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk23
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform,
	Anritsu Protocol Conformance Test System ME7834NR,
	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm SM 8450, SDX65 UE
Verification Status:	PASS



2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc110840131]Corrections required to test case 9.1.10.3
2.1 [bookmark: _Toc110840132][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]fl_TC_9_1_10_3_TestBody
	Function name
	fl_TC_9_1_10_3_TestBody

	Reason for change
	In the current TTCN implementation, the SRB handling needs to be re-worked. In case pc_noOf_PDUsSameConnection > 0, then the SRB2 is established during the PDU Session establishment. Otherwise, the signalling will happen on SRB1. This has been cleaned up.

 In Step 12 and Step 33, the IE Rejected NSSAI is transmitted with IE SD set as ‘FFFFFF’O. The cause for Rejected NSSAI is set to “S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization”.
According to 24.501 Table 9.11.3.46.1 NOTE3 : “If the Cause value is “S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization”, this field shall contain the 24 bit SD value of an S-NSSAI in the S-NSSAI(s) of the HPLMN.” This testcase has only NGC Cell A, which belongs to PLMN 00101 (which is also HPLMN)  and has SD value set to OMIT. This is in-line with the Registration Accept message in preamble (based on 38.508 Table 4.7.1-7), for the  IE Allowed NSSAI the SD field is not included. Thus, at Step 12 and 33, in the Registration Accept message, the SD IE within the IE Rejected NSSAI should be setas OMIT. A Prose CR will be rasied for this.

For the optional Steps from 38a1 – 38a4 the TTCN after USIM removal prompts the user to Switch OFF the UE. This happens because the current TTCN implementation calls function f_NR_UE_DeRegisterOnSwitchOff. After this, the TTCN prompts the user to Switch ON the UE rather than prompting for USIM insertion. This all needs to be addressed.

In step 53 in the UL NAS Transport message the template used for capturing IE S-NSSAI expects the IEI as OMIT. This is not in-line with 24.501 Table 8.2.10.1.1, The IEI should be expected as ‘22’O. 


	Summary of change
	Re-worked the SRB handling. Please see below.

Instead of setting SD IE to ‘FFFFFF’O at Step 12 and 33, set it as OMIT (A Prose CR will berasied for this).


Re-worked the TTCN implementation for Steps 38a1 – 38a4. 
Please see below.

Instead of using cs_S_NSSAI(omit, '01'O, '01'O, omit) at Step 53, used cs_S_NSSAI('22'O /*WA#9_1_10_3 omit*/, '01'O, '01'O, omit).

	TTCN module
	NetworkSlicingEnh_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_9_1_10_3_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 NR_SRB_COMMON_IND v_ReceivedAsp;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo_s;
    var ProcedureTransactionIdentifier v_PTI := '00'O;
    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)});
    var template (value) RejectedNSSAI v_RejectedNSSAI := {
      iei := '11'O,
      iel := '05'O,
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0100'B, '0010'B, '01'O, 'FFFFFF'O)}};    //@sic R5-222008 R5-223429 sic@
    var template (value) NSSAI v_AllowedNSSAI:= {
      iei := '15'O,
      iel := '06'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '02'O, omit), cs_S_NSSAI(omit, '01'O, '03'O, omit), cs_S_NSSAI(omit, '01'O, '04'O, omit)}     //@sic R5-223429 sic@
      };
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var template (value) NG_NAS_DL_Pdu_Type v_MToSend;
    var charstring v_AT_Response;
    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA));
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI(omit, '01'O, '01'O, omit));
    var template (value) NSSAI v_ConfiguredNSSAI := {
      iei := '31'O,
      iel := '02'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}
      };
    var template (value) NSSAI v_PendingNSSAI := {
      iei := '39'O,
      iel := '02'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}
      };
    var template (value) GPRS_Timer3 v_T3512 := cs_GPRS_Timer2_3_IEI('5E'O, '101'B, '00001'B);
    timer t_Wait := 5.0;

    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 2" siclog@
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      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@
    //The SS transmits a REGISTRATION ACCEPT message including Rejected S-NSSAI=1
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI,  //@sic R5-222008 sic@
                                                   v_RejectedNSSAI, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '1'B);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    
    //@siclog "Step 13" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);
    
    //@siclog "Step 14a" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
    }
    
    //@siclog "Step 15" siclog@
    //Check: Is S-NSSAI=1 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15");
    }

    //@siclog "Step 16" siclog@
    //Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 17" siclog@
    //Check: Does the UE transmit a PDU SESSION ESTABLISHMENT REQUEST message within 5 seconds?
    t_Wait.start;     //@sic R5-222008 sic@
    alt{

        []SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered)))
            {
                t_Wait.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17");
            }
        []t_Wait.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");
            }
    }
    
    //@siclog "Step 18" siclog@
    //Switch off procedure in RRC_CONNECTED specified in TS 38.508-1 subclause 4.9.6.3 is performed.
    f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_CONNECTED_3A);
    
    //@siclog "Step 19" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);      //@sic R5-222008 sic@
    
    //@siclog "Step 20" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 21" siclog@
    //Check: Is S-NSSAI=1 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 21");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 21");
    }

    //@siclog "Step 22" siclog@ Prose CR required
    //The SS configures NGC Cell A as the Serving cell
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    //@siclog "Step 23" siclog@ Prose CR required
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }else {
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 23");
    }

    //@siclog "Step 24-32" siclog@ Prose CR required
    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 33" siclog@
    v_RejectedNSSAI := {
      iei := '11'O,
      iel := '05'O,
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0100'B, '0010'B, '02'O, 'FFFFFF'O)}};    //@sic R5-222008  R5-223429 sic@
    v_AllowedNSSAI:= {
      iei := '15'O,
      iel := '04'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '03'O, omit), cs_S_NSSAI(omit, '01'O, '04'O, omit)}     //@sic R5-223429 sic@
      };
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI,
                                                   v_RejectedNSSAI, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '1'B, -, -, -, -, -, -, v_PendingNSSAI);    //@sic R5-222008 sic@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 34" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);

    //@siclog "Step 35a1" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
    }
    
    //@siclog "Step 36" siclog@
    //Check: Is S-NSSAI=2 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 36");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");
    }

    //@siclog "Step 37" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);

    if(pc_USIM_Removal){
        //@siclog "Step 38a1" siclog@
        f_UT_USIM_Remove (UT);
 
        //@siclog "Step 38a2" siclog@
        f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A, -, true);   //@sic R5s220535 sic@

        //@siclog "Step 38a3" siclog@
        f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);     //@sic R5-222008 sic@
        
        //@siclog "Step 38a4" siclog@
        f_UT_SwitchOnUE(UT, true);
        
        //@siclog "Step 38a5" 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_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
        if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 38a5");
        } else {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 38a5");
        }
        
        //@siclog "Step 38a6" siclog@
        //The SS configures NGC Cell A as the "Serving cell".
        f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
        } else {
       
       //@siclog "Step 38b1" siclog@
        f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A);   //@sic R5-222008 sic@
        
        //@siclog "Step 38b2" siclog@
        f_NR5GC_SwitchOnAndResetIMS();  //@sic R5-222008 sic@
        }
                                
    //@siclog "Step 39" siclog@
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }else {
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 39");
    }

    //@siclog "Step 40-48" siclog@ Prose CR required
    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 49" siclog@
    //The SS transmits a REGISTRATION ACCEPT message not in including Pending S-NSSAI=1
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   -,
                                                   -, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, v_T3512, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '0'B);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 50" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);
    
    //@siclog "Step 51a1" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
    }

    //@siclog "Step 52" siclog@
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 53" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, tsc_NR_RbId_SRB2, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;  //@sic R5-222008 sic@
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  cs_S_NSSAI(omit, '01'O, '01'O, omit)
                                                  ))
    {
      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_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;     //@sic R5s220535 sic@
    //@siclog "Step 54" siclog@
    v_MToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '00011010'B));
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, - , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MToSend)));    //@sic R5-222008 sic@

    //@siclog "Step 55" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);    //@sic R5-222008 sic@
    
   } //End of fl_TC_9_1_10_3_Body



After Change:
	function fl_TC_9_1_10_3_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 NR_SRB_COMMON_IND v_ReceivedAsp;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;
    var NG_NAS_UL_Message_Type v_GSMMsg;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo_s;
    var ProcedureTransactionIdentifier v_PTI := '00'O;
    var NR_RadioBearerId_Type v_SRB := tsc_NR_RbId_SRB1; //WA#9_1_10_3
    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)});
    var template (value) RejectedNSSAI v_RejectedNSSAI := {
      iei := '11'O,
      iel := '02'O, //WA#9_1_10_3'05'O
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0001'B /*WA#9_1_10_3 '0100'B*/, '0010'B, '01'O, omit /*WA#9_1_10_3 'FFFFFF'O*/)}};    //@sic R5-222008 R5-223429 sic@
    var template (value) NSSAI v_AllowedNSSAI:= {
      iei := '15'O,
      iel := '06'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '02'O, omit), cs_S_NSSAI(omit, '01'O, '03'O, omit), cs_S_NSSAI(omit, '01'O, '04'O, omit)}     //@sic R5-223429 sic@
      };
    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    var template (value) NG_NAS_DL_Pdu_Type v_MToSend;
    var charstring v_AT_Response;
    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA));
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI(omit, '01'O, '01'O, omit));
    var template (value) NSSAI v_ConfiguredNSSAI := {
      iei := '31'O,
      iel := '02'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}
      };
    var template (value) NSSAI v_PendingNSSAI := {
      iei := '39'O,
      iel := '02'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '01'O, omit)}
      };
    var template (value) GPRS_Timer3 v_T3512 := cs_GPRS_Timer2_3_IEI('5E'O, '101'B, '00001'B);
    timer t_Wait := 5.0;

    //@siclog "Step 1" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 2" siclog@
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      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@
    //The SS transmits a REGISTRATION ACCEPT message including Rejected S-NSSAI=1
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI,  //@sic R5-222008 sic@
                                                   v_RejectedNSSAI, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '1'B);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));
    
    //@siclog "Step 13" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);
    
    //@siclog "Step 14a" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
      v_SRB := tsc_NR_RbId_SRB2; //WA#9_1_10_3
    }
    
    //@siclog "Step 15" siclog@
    //Check: Is S-NSSAI=1 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    log("Parikshit v_AT_Response : ", v_AT_Response);
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15");
    }

    //@siclog "Step 16" siclog@
    //Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 17" siclog@
    //Check: Does the UE transmit a PDU SESSION ESTABLISHMENT REQUEST message within 5 seconds?
    t_Wait.start;     //@sic R5-222008 sic@
    alt{

        []SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB /*WA#9_1_10_3 tsc_NR_RbId_SRB2*/, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered)))
            {
                t_Wait.stop;
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 17");
            }
        []t_Wait.timeout
            {
                f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 17");
            }
    }
    
    //@siclog "Step 18" siclog@
    //Switch off procedure in RRC_CONNECTED specified in TS 38.508-1 subclause 4.9.6.3 is performed.
    f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_CONNECTED_3A, v_SRB /*WA#9_1_10_3*/);
    
    //@siclog "Step 19" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);      //@sic R5-222008 sic@
    
    //@siclog "Step 20" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 21" siclog@
    //Check: Is S-NSSAI=1 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 21");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 21");
    }

    //@siclog "Step 22" siclog@ Prose CR required
    //The SS configures NGC Cell A as the Serving cell
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    //@siclog "Step 23" siclog@ Prose CR required
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }else {
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 23");
    }

    //@siclog "Step 24-32" siclog@ Prose CR required
    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 33" siclog@
    v_RejectedNSSAI := {
      iei := '11'O,
      iel := '02'O,//WA#9_1_10_3 '05'O
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0001'B /*WA#9_1_10_3 '0100'B*/, '0010'B, '02'O, omit /*WA#9_1_10_3 'FFFFFF'O*/)}};    //@sic R5-222008  R5-223429 sic@
    v_AllowedNSSAI:= {
      iei := '15'O,
      iel := '04'O,
      s_nssai := {cs_S_NSSAI(omit, '01'O, '03'O, omit), cs_S_NSSAI(omit, '01'O, '04'O, omit)}     //@sic R5-223429 sic@
      };
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   v_AllowedNSSAI,
                                                   v_RejectedNSSAI, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '1'B, -, -, -, -, -, -, v_PendingNSSAI);    //@sic R5-222008 sic@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 34" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);

    //@siclog "Step 35a1" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
      v_SRB := tsc_NR_RbId_SRB2; //WA#9_1_10_3
    }
    
    //@siclog "Step 36" siclog@
    //Check: Is S-NSSAI=2 in the Rejected NSSAI list with cause "S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization" associated with current PLMN using AT/MMI command (+C5GNSSAIRDP)?
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 36");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 36");
    }

    //@siclog "Step 37" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);

    if(pc_USIM_Removal){
        //@siclog "Step 38a1" siclog@
        f_UT_USIM_Remove (UT);
 
        //@siclog "Step 38a2" siclog@
        //WA#9_1_10_3 COMMENTED OUT f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A, -, true);   //@sic R5s220535 sic@
        //WA#9_1_10_3 :Start            
        v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?);
        v_ReceivedMsg := f_NR5GC_OptionalIMSDeregisterOnSwitchOff(v_NGC_NASCellA, v_ReceivedMsg); // @sic R5-204389 sic@
        f_NR_RRCRelease(v_NGC_NASCellA);
        if (not f_Check_NG_DeregistrationReqMOMsg (v_ReceivedMsg.Pdu.Msg, crs_DeregisterType('1'B, '0'B, '01'B))) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Deregistration Request Message Failed");
        }
        //WA#9_1_10_3 :Stop

        //@siclog "Step 38a3" siclog@
        f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);     //@sic R5-222008 sic@
        
        //@siclog "Step 38a4" siclog@
        f_UT_USIM_Insert(UT, omit); //WA#9_1_10_3
        //WA#9_1_10_3 COMMENTED OUT f_UT_SwitchOnUE(UT, true);
        
        //@siclog "Step 38a5" 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_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN));
        if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI))) {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 38a5");
        } else {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 38a5");
        }
        
        //@siclog "Step 38a6" siclog@
        //The SS configures NGC Cell A as the "Serving cell".
        f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
        } else {
       
       //@siclog "Step 38b1" siclog@
        f_NR_UE_DeRegisterOnSwitchOff(v_NGC_NASCellA, STATE_IDLE_1A);   //@sic R5-222008 sic@
        
        //@siclog "Step 38b2" siclog@
        f_NR5GC_SwitchOnAndResetIMS();  //@sic R5-222008 sic@
        }
                                
    //@siclog "Step 39" siclog@
    //The UE transmits a REGISTRATION REQUEST message including NSSAA 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_NSSAA)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }else {
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 39");
    }

    //@siclog "Step 40-48" siclog@ Prose CR required
    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 49" siclog@
    //The SS transmits a REGISTRATION ACCEPT message not in including Pending S-NSSAI=1
    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                   v_GMM_MobilityInfo,
                                                   v_GUTIToSend,
                                                   v_TAIList,
                                                   omit,
                                                   -,
                                                   -, v_ConfiguredNSSAI, -, -,
                                                   -, -, -, -, -, -, v_T3512, -, -, -,
                                                   -, -, -, -, -, -, -, -, -, -,
                                                   -, '0'B);
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    //@siclog "Step 50" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellA);
    
    //@siclog "Step 51a1" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ){
      f_NR5GC_PDUSessionEstablishment (v_NGC_NASCellA, -, tsc_NR_RbId_SRB1);
      v_SRB := tsc_NR_RbId_SRB2; //WA#9_1_10_3
    }

    //@siclog "Step 52" siclog@
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 53" siclog@
    SRB.receive(car_NR_SRB_NasPdu_IND(v_NGC_NASCellA, v_SRB /*WA#9_1_10_3 tsc_NR_RbId_SRB2*/, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;  //@sic R5-222008 sic@
    if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
                                                  v_ReceivedAsp.Signalling.Nas[0].Pdu,
                                                  ?,?,-,-,
                                                  -,-,-,-,
                                                  -,-,-,-,
                                                  cs_S_NSSAI('22'O /*WA#9_1_10_3 omit*/, '01'O, '01'O, omit)
                                                  ))
    {
      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_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg.pdu_Session_Establishment_Request.procedureTransactionIdentifier;     //@sic R5s220535 sic@
    //@siclog "Step 54" siclog@
    v_MToSend := f_Get_NG_PDUSessionEstablishmentReject(v_GSM_MobilityInfo_s.SessionId , v_PTI, cs_GMM_GSM_Cause (omit, '00011010'B));
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA, v_SRB /*WA#9_1_10_3 - */ , -, cs_NG_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered, v_MToSend)));    //@sic R5-222008 sic@

    //@siclog "Step 55" siclog@
    f_NR_RRCRelease(v_NGC_NASCellA);    //@sic R5-222008 sic@
    
   } //End of fl_TC_9_1_10_3_Body



1. [bookmark: _Toc54888065][bookmark: _Toc110840133][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n41” using NIA1 Integrity and NEA1 ciphering algorithms
4 [bookmark: _Toc110840134]Execution Log Files 
4.1 [bookmark: _Toc110840135]Qualcomm SM 8450, SDX65UE
The Qualcomm 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:
R&S :
tc_9_1_10_3_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.
Anritsu :
TC_9_1_10_3_LOG.xml
TC_9_1_10_3_PIXIT.txt
Keysight :
TC_9_1_10_3_LOG.html.xml
TC_9_1_10_3_PIXIT
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc110840136]References
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	R5s220949:   Supporting information for addition of NR5GC testcase 9.1.10.3 in FR1




