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1. [bookmark: _Toc122434485][bookmark: _Toc87861888]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1.6.1.3.3 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:	Shaun Harry
	shaun.harry@keysight.com
                                          Narendra Kalahasti
                                          narendra.kalahasti@anritsu.com
0. [bookmark: _Toc87861889]Verification Test Summary 
Test Case: 	8.1.6.1.3.3.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D12wk37
System Simulator used:	Keysight S8704A Protocol Conformance Toolset and Anritsu Protocol Conformance Test System ME7834NR
UE used:	Qualcomm SM8450+SDX65
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc87861890]Corrections required
1. [bookmark: _Toc87861891]Change 1
	Function name
	fl_TC_8_1_6_1_3_3_TestBody

	Reason for change
	1. The function f_NR5GC_RRCReestablishment_Step1To2() changes the RNTI value of any target cell to ‘tsc_C_RNTI_Value4’ if p_RNTI_Value is left as default. This affects the RNTI value later reported in the RLFReport.

2. At step 3 minimum tolerance should be applied to the timer T301

3. Need to reconfigure SRB2 + DRBs and AS security at SS side ready for RRC connection re-establishment after step 8.

4. At step 16 failedPCellID IE in the RLF_Report can either include CGI or PCI-ARFCN 


	Summary of change
	1. Used RNTI value of current serving cell as input parameter value to function f_NR5GC_RRCReestablishment_Steps1To2()

2. Apply minimum timer tolerance at step 3

3. Add step 8A to reconfigure SRB2 + DRBs

4. At step 16 allow any valid value for failedPCellID

Note : The associated prose CR R5-216824 is raised at RAN5’#93.

	TTCN module
	RRC_MDT_IntraNR_RLF_NR5GC.ttcn

	MCC160 Comment
	



Before Change
	  function fl_TC_8_1_6_1_3_3_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var RLF_Report_r16 v_Nr_Rlf_Report_r16;
    var RNTI_Value v_RNTI_Value_Cell3; // @sic R5-216290 sic@
    var PhysCellId v_PhysCellId_Cell3 := f_NR_CellInfo_GetPhysicalCellId(nr_Cell3);
    var ARFCN_ValueNR v_SSB_Freq_Cell3 := f_NR_CellInfo_GetFrequencySSB(nr_Cell3);
    var CellIdentity v_CellIdentity_Cell6 := f_NR_CellInfo_GetCellIdentity(nr_Cell6);
    var PLMN_Identity v_PLMN_Identity_Cell6 := f_NR_CellInfo_GetPLMN (nr_Cell6);
    var TrackingAreaCode v_TAC_Cell6 := f_NR_CellInfo_GetTAC (nr_Cell6);
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1 := {
      cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower(nr_Cell3, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT2 := {
      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower(nr_Cell6, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };

   

    //@siclog "Step 1" siclog@
    //The SS changes NR Cell 1 and Cell 3 parameters according to the row "T1" in Table 8.1.6.1.3.3.3.2-1/2.
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@
    //The UE transmits an RRCReestablishmentRequest message on NR Cell 3.
    f_NR5GC_RRCReestablishment_Steps1To2(nr_Cell1, nr_Cell3, otherFailure);
    v_RNTI_Value_Cell3 := f_NR_CellInfo_GetRNTI(nr_Cell3); // @sic R5-216290 sic@

    //@siclog "Step 3" siclog@
    //The SS does not respond to any RRCReestablishmentRequest message and waits for 1s to ensure that T301 expires and the UE goes to NR RRC_IDLE state on NR Cell 3.
    f_Delay(1.0);

    //@siclog "Steps 4-5" siclog@
    //Steps 1-2 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed on NR Cell 3.
    f_NR_RRC_SetupRequest_Def(nr_Cell3);
    f_NR_RRCSetup_Def(nr_Cell3);
    
    //@siclog "Step 6" siclog@
    //Check: Does the UE transmit an RRCSetupComplete message with rlf-InfoAvailable included and a REGISTRATION REQUEST message indicating "mobility registration updating" is sent to update the registration of the actual tracking area?
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell3,
                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, -, -, -,
                                                                         cr_RRCSetupComplete_v1610_IEs(*,*,cr_UE_MeasurementsAvailable_r16(-, -, -, -, true_))));
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }

    //@siclog "Steps 7-8" siclog@
    //Steps 4-5 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed.
    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3, v_GMM_MobilityInfo, -, -, noRrcConnectionRelease);

    //@siclog "Step 9" siclog@
    //The SS changes NR Cell 3 and Cell 6 parameters according to the row "T2" in Table 8.1.6.1.3.3.3.2-1/2.
    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    //@siclog "Steps 10-14" siclog@
    //The UE transmits an RRCReestablishmentRequest message on NR Cell 6.
    //The SS transmits an RRCReestablishment message.
    //Check: Does the UE transmit an RRCReestablishmentComplete message with rlf-InfoAvailable included?
    //The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
    //The UE transmits an RRCReconfigurationtComplete message.
    f_NR5GC_RRCReestablishment_SON_MDT(nr_Cell3, nr_Cell6, rlf_InfoAvailable);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    //@siclog "Step 15" siclog@
    //The SS transmits a UEInformationRequest message with rlf-ReportReq set to true.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell6,
                                    -,
                                    cs_38508_UEInformationRequest(tsc_NR_RRC_TI_Def, -, -, -, -, true_)));

    //@siclog "Step 16" siclog@
    //Check: Does the UE transmit a UEInformationResponse message on Cell 6 with rlf-Report included?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell6,
                                       cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,-,?))) -> value v_ReceivedAsp;
    v_Nr_Rlf_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.rlf_Report_r16;
    
    if (match(v_Nr_Rlf_Report_r16, cr_NR_Rlf_Report(v_RNTI_Value_Cell3, -, // @sic R5-216290 sic@
                                                    ?, ?,
                                                    omit, omit,
                                                    cr_NR_RLF_Report_failedPCellId_PciArfcn_r16(v_PhysCellId_Cell3, v_SSB_Freq_Cell3),
                                                    omit, omit,
                                                    cr_CGI_Info_Logging_r16(v_PLMN_Identity_Cell6, v_CellIdentity_Cell6, v_TAC_Cell6),
                                                    omit, -,
                                                    rlf,
                                                    t310_Expiry,
                                                    -, omit)))
    {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    }
    else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 16");
    }
  }



After Change
	function fl_TC_8_1_6_1_3_3_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var RLF_Report_r16 v_Nr_Rlf_Report_r16;
    var RNTI_Value v_RNTI_Value_Cell3; // @sic R5-216290 sic@
    var PhysCellId v_PhysCellId_Cell3 := f_NR_CellInfo_GetPhysicalCellId(nr_Cell3);
    var ARFCN_ValueNR v_SSB_Freq_Cell3 := f_NR_CellInfo_GetFrequencySSB(nr_Cell3);
    var CellIdentity v_CellIdentity_Cell6 := f_NR_CellInfo_GetCellIdentity(nr_Cell6);
    var PLMN_Identity v_PLMN_Identity_Cell6 := f_NR_CellInfo_GetPLMN (nr_Cell6);
    var TrackingAreaCode v_TAC_Cell6 := f_NR_CellInfo_GetTAC (nr_Cell6);
    
    
        
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1 := {
      cs_NR_CellPower(nr_Cell1, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower(nr_Cell3, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT2 := {
      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),
      cs_NR_CellPower(nr_Cell6, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2)
    };


    var float v_T301Min := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, 1.0);


    //@siclog "Step 1" siclog@
    //The SS changes NR Cell 1 and Cell 3 parameters according to the row "T1" in Table 8.1.6.1.3.3.3.2-1/2.
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@
    //The UE transmits an RRCReestablishmentRequest message on NR Cell 3.
    f_NR5GC_RRCReestablishment_Steps1To2(nr_Cell1, nr_Cell3, otherFailure, f_NR_CellInfo_GetRNTI(nr_Cell3));
    v_RNTI_Value_Cell3 := f_NR_CellInfo_GetRNTI(nr_Cell3); // @sic R5-216290 sic@

    //@siclog "Step 3" siclog@
    //The SS does not respond to any RRCReestablishmentRequest message and waits for 1s to ensure that T301 expires and the UE goes to NR RRC_IDLE state on NR Cell 3.
    f_Delay(v_T301Min);

    //@siclog "Steps 4-5" siclog@
    //Steps 1-2 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed on NR Cell 3.
    f_NR_RRC_SetupRequest_Def(nr_Cell3);
    f_NR_RRCSetup_Def(nr_Cell3);
    
    //@siclog "Step 6" siclog@
    //Check: Does the UE transmit an RRCSetupComplete message with rlf-InfoAvailable included and a REGISTRATION REQUEST message indicating "mobility registration updating" is sent to update the registration of the actual tracking area?
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell3,
                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, -, -, -,
                                                                         cr_RRCSetupComplete_v1610_IEs(*,*,cr_UE_MeasurementsAvailable_r16(-, -, -, -, true_))));
    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    }

    //@siclog "Steps 7-8" siclog@
    //Steps 4-5 of Table 4.9.5.2.2-1 of the generic procedure in TS 38.508-1 [4] are performed.
    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3, v_GMM_MobilityInfo, -, -, noRrcConnectionRelease);
    
    //KS@8.1.6.1.x.x
    //@siclog "Step 8A" siclog@
    //SS will perform reconfiguration of SRB2 and DRBs as per Steps 5 to 8 of the NR RRC_CONNECTED procedure in TS 38.508-1 Table 4.5.4.2-3 are performed.

    f_NR_RRC_ActivateSecurity (nr_Cell3, valueof(v_ReceivedMsg.SecurityProtection.NasCount));
    f_NR_RRCReconfigExistingDRBs (nr_Cell3, omit);
    
    //@siclog "Step 9" siclog@
    //The SS changes NR Cell 3 and Cell 6 parameters according to the row "T2" in Table 8.1.6.1.3.3.3.2-1/2.
    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    //@siclog "Steps 10-14" siclog@
    //The UE transmits an RRCReestablishmentRequest message on NR Cell 6.
    //The SS transmits an RRCReestablishment message.
    //Check: Does the UE transmit an RRCReestablishmentComplete message with rlf-InfoAvailable included?
    //The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.
    //The UE transmits an RRCReconfigurationtComplete message.
    f_NR5GC_RRCReestablishment_SON_MDT(nr_Cell3, nr_Cell6, rlf_InfoAvailable);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    //@siclog "Step 15" siclog@
    //The SS transmits a UEInformationRequest message with rlf-ReportReq set to true.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell6,
                                    -,
                                    cs_38508_UEInformationRequest(tsc_NR_RRC_TI_Def, -, -, -, -, true_)));

    //@siclog "Step 16" siclog@
    //Check: Does the UE transmit a UEInformationResponse message on Cell 6 with rlf-Report included?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell6,
                                       cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,-,?))) -> value v_ReceivedAsp;
    v_Nr_Rlf_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.rlf_Report_r16;
    
    //if (match(v_Nr_Rlf_Report_r16, cr_NR_Rlf_Report(v_RNTI_Value_Cell3, -, // @sic R5-216290 sic@
    if (match(v_Nr_Rlf_Report_r16, cr_NR_Rlf_Report(v_RNTI_Value_Cell3, -,//KS@8.1.6.1.x.x
                                                    ?, ?,
                                                    omit, omit,
                                                    ?), //KS@8.1.6.1.x.x
                                                    omit, omit,
                                                    cr_CGI_Info_Logging_r16(v_PLMN_Identity_Cell6, v_CellIdentity_Cell6, v_TAC_Cell6),
                                                    omit, -,
                                                    rlf,
                                                    t310_Expiry,
                                                    -, omit)))
    {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    }
    else {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 16");
    }
  }



3. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc87861892]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n78 uing NR ciphering nea1 and integrity algorithm nia1
4. [bookmark: _Toc87861893]Execution Log Files
4.1 [bookmark: _Toc87861894][bookmark: _Hlk70693363]Qualcomm SM8450+SDX65
The Qualcomm SM8450+SDX65 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight/TC_8_1_6_1_3_3_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_8_1_6_1_3_3_PIXIT.xml

The Qualcomm SM8450+SDX65 UE passed this test case on 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:
Anritsu/TC_8_1_6_1_3_3_LOG.xml
· PICS/PIXIT parameter file:
Anritsu/TC_8_1_6_1_3_3_PICS.txt



5. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc87861895]References 
	[1]
	R5s211601 : NR5GC FR1 : Supporting information for addition of NR5GC R16 SON-MDT test case 8.1.6.1.3.3





