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1 [bookmark: _Toc122434485][bookmark: _Toc125013856]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 9.1.10.4 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:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
[bookmark: _Hlk90298041]	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
	
1. [bookmark: _Toc125013857]Verification Test Summary 
Test Case: 	9.1.10.4.NR5GC
ATS Version:	iwd-TTCN3-B2022-09_D22wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform,
[bookmark: _Hlk125013974]	Anritsu Protocol Conformance Test System ME7834NR	
UE used:	Qualcomm Snapdragon X70 5G Modem-RF System UE
Verification Status:	PASS



2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc125013858]Corrections required to test case 9.1.10.4
2.1 [bookmark: _Toc125013859][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]fl_TC_9_1_10_4_TestBody
	Function name
	fl_TC_9_1_10_4_TestBody

	Reason for change
	In the current TTCN implementation, at Step 15 in the Registration REJ message the S-NSSAI with SST=2 is being rejected with cause “S-NSSAI not available due to the failed or revoked network slice-specific authentication and authorization”. This is not inline with the Prose (38.523-1 Table 9.1.10.4.3.3-1). This needs to be corrected.

After Step 15, after sending the Registration REJ the power levels are changed immediately. This sometimes causes the Registration REJ message PDUs to not get transmitted with sufficient power because by the time the last PDU is being transmitted the NGC Cell A becomes non-suitable Off cell. This causes the UE to discrd the Registration REJ, as it doesn’t receive full message. This needs to be addressed. 

In the current TTCN implementation Step 31a is treated as mandatory, which is incorrect. This needs to be addressed.

It is proposed to release the rrc connection after Step 31a and perform a check via AT command to query the UE to check that S-NSSAI-1 is stored in Rejected S-NSSAI list. Since the UE is in connected mode after Step 31a, the timer T3540 would be running for 10s, and the user when running in manual mode will get very less time to perform the AT command check. Hence it is also proposed to release rrc connection after Step 31a1. This would take the UE to stable state and user gets more time to perform the AT command check. 
Note : A Prose CR will be raised for this.

It is also proposed to increase the wait timer at Step 33 from 5s  30s. In case of manual execution, the user might just press OK for the AT command popup at Step 32, and by the time the AT command is actually sent to the device the 5s at Step 33 might elapse. This would allow a non conformant UE to pass unfairly.
Note : A Prose CR will be raised for this.

	Summary of change
	Used the cause value “0001”B instead of “0010”B for variable v_RejectedNSSAI and sent this in Step 15.

Called function f_Delay(0.1); after sending Registration REJ at Step 15.

Step 31a is now called if pc_noOf_PDUsSameConnection > 0, which is also inline with current Prose.

Clled the function f_NR_RRCRelease(v_NGC_NASCellB); after Step 31a1, and also implemented the TTCN for AT command check. Also declared the variable v_RejectedNSSAI_Step_Step31B for the same. 

Increased the wait timer at Step 33 from 5s  30s.

	TTCN module
	NetworkSlicingEnh_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA));
    var template (value) RejectedNSSAI v_RejectedNSSAI := {
      iei := '69'O,
      iel := '04'O,
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0001'B,'0010'B, '01'O, omit), cs_RejectedS_NSSAI('0001'B,'0010'B, '02'O, omit)}      //@sic R5-227439 sic@
      };
    /*var template (value) NSSAI v_ConfiguredNSSAI := { // @sic R5s221179 Baseline Moving sic@
      iei := '31'O,
      lvPart := {
        iel := '02'O,
        s_nssai := {cs_S_NSSAI('01'O, '02'O, omit)}
      }};*/
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellB);
    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellB)), v_GutiParams);
    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellB);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellB)), {bit2oct(v_TAC)});
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI('01'O, '01'O, omit));
    var template (present) NSSAI v_RequestedNSSAI;
    var template (value) NSSAI v_AllowedNSSAI:= { // @sic R5s221179 Baseline Moving sic@
      iei := '15'O,
      lvPart := {
        iel := '02'O,
        s_nssai := {cs_S_NSSAI('01'O, '02'O, omit)}
      }
    };    //@sic R5-227439 sic@
    var template (value) S_NSSAI_Type v_S_NSSAI1 := cs_S_NSSAI_WithIEI('22'O, cs_S_NSSAI('01'O, '02'O, omit));

    //@siclog "Step 0A1-0A2" siclog@
    f_NR5GC_DeleteNSSAI (v_NGC_NASCellA, Delete_Default_Configured);         // @sic R5-227438 sic@
    
    //@siclog "Step 0A3-0A4" siclog@
    f_NR5GC_DeleteNSSAI (v_NGC_NASCellA, Delete_Allowed, '000000'O, '00'B);  // @sic R5-227438 sic@
    
    //@siclog "Step 0B" siclog@
    f_NR_UE_DeRegisterOnSwitchOff (v_NGC_NASCellA, STATE_CONNECTED_3A);  // @sic R5-227438 sic@

    //@siclog "Step 1" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    
    //@siclog "Step 2" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 3 - 14" siclog@
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    f_NR5GC_RRC_Idle_Steps5_13(v_GMM_MobilityInfo, v_NGC_NASCellA, v_ReceivedMsg, v_PLMN, TESTMode_OFF, Initial_Secure);
    
    //@siclog "Step 15" siclog@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,
                                   tsc_NR_RbId_SRB1,
                                   cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, tsc_Cause_NoNetworkSlices_Available), -, -, -, v_RejectedNSSAI))));

    //@siclog "Step 16-17" siclog@
    //void
    //@sic R5-227439 sic@

    //@siclog "Step 18" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);
    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    //@siclog "Step 19-28" siclog@
<<SKIPPED CODE>>
//@siclog "Step 30" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellB);
    
    //@siclog "Step 31a1" siclog@
    f_NR5GC_RRC_Idle_Steps16_20(v_NGC_NASCellB,
                                -,
                                TESTMode_OFF,
                                noRrcConnectionRelease,
                                -, -, -, -, -, -, -, -, -,
                                v_S_NSSAI1);    //@sic R5-227439 sic@

    //@siclog "Step 32" siclog@
//Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 33" siclog@
    f_NR_CheckNoRRCSetupReq(v_NGC_NASCellB, 5.0);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 33");
    }//End of fl_TC_9_1_10_4_Body



After Change:
	<<SKIPPED CODE>>
var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellA));
    var template (value) RejectedNSSAI v_RejectedNSSAI := {
      iei := '69'O,
      iel := '04'O,
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0001'B,'0010'B, '01'O, omit), cs_RejectedS_NSSAI('0001'B,'0001'B /*WA#9_1_10_4 '0010'B*/, '02'O, omit)}      //@sic R5-227439 sic@
      };
    var template (value) RejectedNSSAI v_RejectedNSSAI_Step_Step31B := {
      iei := '11'O,
      iel := '02'O,        //@sic R5-224165 sic@
      rejectS_NSSAI := {cs_RejectedS_NSSAI('0001'B, '0010'B, '01'O, omit)}};
    /*var template (value) NSSAI v_ConfiguredNSSAI := { // @sic R5s221179 Baseline Moving sic@
      iei := '31'O,
      lvPart := {
        iel := '02'O,
        s_nssai := {cs_S_NSSAI('01'O, '02'O, omit)}
      }};*/
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (v_NGC_NASCellB);
    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellB)), v_GutiParams);
    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (v_NGC_NASCellB);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(f_NR_Asn2Nas_PlmnId(f_NR_CellInfo_GetPLMN (v_NGC_NASCellB)), {bit2oct(v_TAC)});
    var charstring v_NSSAI := f_ConvertS_NSSAI_ForATCommand (cs_S_NSSAI('01'O, '01'O, omit));
    var template (present) NSSAI v_RequestedNSSAI;
    var template (value) NSSAI v_AllowedNSSAI:= { // @sic R5s221179 Baseline Moving sic@
      iei := '15'O,
      lvPart := {
        iel := '02'O,
        s_nssai := {cs_S_NSSAI('01'O, '02'O, omit)}
      }
    };    //@sic R5-227439 sic@
    var template (value) S_NSSAI_Type v_S_NSSAI1 := cs_S_NSSAI_WithIEI('22'O, cs_S_NSSAI('01'O, '02'O, omit));

    //@siclog "Step 0A1-0A2" siclog@
    f_NR5GC_DeleteNSSAI (v_NGC_NASCellA, Delete_Default_Configured);         // @sic R5-227438 sic@
    
    //@siclog "Step 0A3-0A4" siclog@
    f_NR5GC_DeleteNSSAI (v_NGC_NASCellA, Delete_Allowed, '000000'O, '00'B);  // @sic R5-227438 sic@
    
    //@siclog "Step 0B" siclog@
    f_NR_UE_DeRegisterOnSwitchOff (v_NGC_NASCellA, STATE_CONNECTED_3A);  // @sic R5-227438 sic@

    //@siclog "Step 1" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    
    //@siclog "Step 2" siclog@
    f_NR5GC_SwitchOnAndResetIMS();
    
    //@siclog "Step 3 - 14" siclog@
    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (v_NGC_NASCellA, tsc_NR_RRC_TI_Def, ?, tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Initial_Secure)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }
    f_NR5GC_RRC_Idle_Steps5_13(v_GMM_MobilityInfo, v_NGC_NASCellA, v_ReceivedMsg, v_PLMN, TESTMode_OFF, Initial_Secure);
    
    //@siclog "Step 15" siclog@
    SRB.send(cas_NR_SRB_NasPdu_REQ(v_NGC_NASCellA,
                                   tsc_NR_RbId_SRB1,
                                   cs_TimingInfo_Now,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, cs_NG_REGISTRATION_REJECT(cs_GMM_GSM_Cause(omit, tsc_Cause_NoNetworkSlices_Available), -, -, -, v_RejectedNSSAI))));
    f_Delay(0.1); //WA#9_1_10_4
    //@siclog "Step 16-17" siclog@
    //void
    //@sic R5-227439 sic@

    //@siclog "Step 18" siclog@
    f_NR_SetCellPower (v_NGC_NASCellA, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE);
    f_NR_SetCellPower (v_NGC_NASCellB, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    //@siclog "Step 19-28" siclog@
<<SKIPPED CODE>>
//@siclog "Step 30" siclog@
    f_NR5GC_Registration_Complete(v_NGC_NASCellB);
    
    //@siclog "Step 31a1" siclog@
    if (pc_noOf_PDUsSameConnection > 0 ) { //WA#9_1_10_4
    f_NR5GC_RRC_Idle_Steps16_20(v_NGC_NASCellB,
                                -,
                                TESTMode_OFF,
                                noRrcConnectionRelease,
                                -, -, -, -, -, -, -, -, -,
                                v_S_NSSAI1);    //@sic R5-227439 sic@
    }
  f_NR_RRCRelease(v_NGC_NASCellB); //WA#9_1_10_4 : Bring UE in stable state to query wih AT command, Prose CR needed Step 31A
    v_AT_Response := f_UT_ReadRejectedNSSAI(UT, f_ConvertPLMNtoString(v_PLMN)); //WA#9_1_10_4 : Check the rejected NSSAI Prose CR needed Step 31B
    if (match (v_AT_Response, f_Convert_ListOfRejectedNSSAI_ForATCommand(v_RejectedNSSAI_Step_Step31B))) { 
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 31B");
    } else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 31B");
    }

    //@siclog "Step 32" siclog@
//Cause the UE to request establishment of PDU session with S-NSSAI=1
    f_UT_RequestPDUSession(UT, 1, -, -, -, v_NSSAI);
    
    //@siclog "Step 33" siclog@
    f_NR_CheckNoRRCSetupReq(v_NGC_NASCellB, 30.0); //WA#9_1_10_4
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 33");
    }//End of fl_TC_9_1_10_4_Body

	


2.2 [bookmark: _Toc125013860]f_TC_9_1_10_4_NR5GC
	Function name
	f_TC_9_1_10_4_NR5GC

	Reason for change
	In the current TTCN implementation, the postamble is expected on NGC Cell A, but the last signalling happens in main testbody on NGC Cell B. Thus the postamble should also happen on NGC Cell B.
This needs to be corrected. 

	Summary of change
	Instead of calling f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A); called f_NR_Postamble(v_NGC_NASCellB, STATE_IDLE_1A);.

	TTCN module
	NetworkSlicingEnh_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	<<SKIPPED CODE>>
//Finish
    f_NR_Postamble(v_NGC_NASCellA, STATE_CONNECTED_3A);
  }




After Change:
	<<SKIPPED CODE>>
//Finish
    f_NR_Postamble(v_NGC_NASCellB, STATE_IDLE_1A);
  }




1. [bookmark: _Toc54888065][bookmark: _Toc125013861][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 on R&S® 5G Protocol Conformance Test platform and 5GS Stand Alone mode (Option 2) on NR Primary Band “n41” using NIA2 Integrity and NEA2 ciphering algorithms on Anritsu Protocol Conformance Test System ME7834NR
4 [bookmark: _Toc125013862]Execution Log Files 
4.1 [bookmark: _Toc125013863]Qualcomm Snapdragon X70 5G Modem-RF System UE
The Qualcomm Snapdragon X70 5G Modem-RF System UE passed this test case on R&S® 5G Protocol Conformance Test platform and Anritsu Protocol Conformance Test System ME7834NR. 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_4_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_4_LOG.xml
TC_9_1_10_4_PIXIT.txt
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc125013864]References
	[1]
	R5s230125:   Supporting information for addition of NR5GC testcase 9.1.10.4 in FR1




