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1. [bookmark: _Toc122434485][bookmark: _Toc93939471]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1.1.3.7a 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: _Toc93939472]Verification Test Summary
[bookmark: OLE_LINK39]Test Case: 	8.1.1.3.7a.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D12wk49
System Simulator used:	Keysight S8704A Protocol Conformance Toolset, Anritsu Protocol Conformance Test System ME7834NR
UE used:	Qualcomm SM8450 + SDX65
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc93939473]Corrections required
1. [bookmark: _Toc90300864][bookmark: _Toc93939474][bookmark: _Toc66864323]Change 1
	Function name
	f_TC_8_1_1_3_7a_NR5GC

	Reason for change
	The function f_NR_CellInfo_InitMaxReferencePower() is incorrectly called for NR Cell3 twice, when it should be for NRCell 1 and NR Cell3.

	Summary of change
	Changed the NRCell value to NRCell1.

	TTCN module
	[bookmark: OLE_LINK26]RRC_ConnRel_NR5GC_NR.ttcn

	MCC160 Comment
	Accepted



Before Change
	  function f_TC_8_1_1_3_7a_NR5GC() runs on NR5GC_PTC
  { //RRC connection release / Success / Deprioritisation / NR / T325 expiry
  
    f_NR5GC_IRAT_Init(NR_7);

    //Update SIB1 according to specific message contents
    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(3,24));

    //Set maximum cell power level for the Cells to be used
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell3, -85, -85);  // Max Power level for FR2 is FFS // @sic R5s211680 sic@
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell3, -79, -79);  // Max Power level for FR2 is FFS
    
    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell3);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_7a_TestBody();

    f_NR_TestBody_Set(false);
      
    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A); // @sic R5s211680 sic@
    
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Postamble"));
  }     




After Change
	    function f_TC_8_1_1_3_7a_NR5GC() runs on NR5GC_PTC
  { //RRC connection release / Success / Deprioritisation / NR / T325 expiry
  
    f_NR5GC_IRAT_Init(NR_7);

    //Update SIB1 according to specific message contents
    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(3,24));

    //Set maximum cell power level for the Cells to be used
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell1, -85, -85);  // Max Power level for FR2 is FFS // @sic R5s211680 sic@ 
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell3, -79, -79);  // Max Power level for FR2 is FFS
    
    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell3);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_7a_TestBody();

    f_NR_TestBody_Set(false);
      
    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A); // @sic R5s211680 sic@
    
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Postamble"));
  }


1. [bookmark: _Toc93939475]Change 2
	Function name
	f_TC_8_1_1_3_7a_NR5GC

	Reason for change
	Depending on UE history it may not include lastVisitedRegisteredTAI in the TRACKING AREA UPDATE REQUEST. This is in line with 38.508-1 table 4.9.7.2.3-1 which has “The TAI the last visited E-UTRA Cell belonged to, if any.”

	Summary of change
	Allow lastVisitedRegisteredTAI to be omitted

	TTCN module
	RRC_ConnRel_NR5GC_NR.ttcn

	MCC160 Comment
	Alternative solution implemented: made the default value of v_TAI to *



Before Change
	    function f_EUTRA38_TAUReqFromN1(EUTRA_CellId_Type p_CellId,
                                  RRC_TransactionIdentifier p_RRC_TI,
                                  template MobileIdentity p_MobileId := omit,
                                  N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,
                                  template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,
                                  template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling,
                                  boolean p_FirstN1_S1Transition := true) runs on EUTRA_Multi5GS_PTC return NAS_MSG_Indication_Type
{
    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);
    var NAS_MSG_Indication_Type v_NasInd;
    var EUTRA_SecurityParams_Type v_SecurityParams;
    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx;
    var template TrackingAreaId v_TAI:= omit;
    var EUTRA_CellId_Type v_OldCellId;
    var GutiParameters_Type v_GutiParams;
    var NAS_PlmnId v_PLMN;
    var TrackingAreaCode v_Tac;
    var template UERadioCapInfoUpdateNeeded v_UeRadioCap:= cr_UeRadioCap;
    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList := f_EUTRA38_WaitForPDUSessionInfoList(p_CellId); // @sic R5s210149 sic@
    var integer v_NoOfDRBs := f_EUTRA38_MobileInfo_GetNoOfDRBs();
    var EUTRA38_DRBInfoList_Type v_ExistingDRBs := f_EUTRA38_MobileInfo_GetDRBInfoList(); // @sic R5s201363 sic@
    var template (value) EUTRA38_DRBInfoList_Type v_NewDRBInfoList := {};
    var integer v_NewDRBId;
    var integer i;
    var integer j := 0;
    var template (present) MobileIdentity v_MobileId := cr_MobileIdAny;
    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);
    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);
    var EPS_BearerContextStatus v_EPS_BearerContextStatus;
    var IntegerList_Type v_TransferredBearers;
    var template (present) UE_NetworkCap v_UENWCap := cdr_NR5GC_UENetworkCap('58'O);
    
    if (isvalue(p_MobileId)) { // @sic R5s200564 sic@
      v_MobileId := p_MobileId;
    }
    if (p_CxtType == MAPPED_CXT) { // @sic R5s200564 sic@
      v_MobileId := v_MappedGUTI;
    }

    if (isvalue(p_CellIdPreviouslyCampedOn)) {
      v_OldCellId := valueof(p_CellIdPreviouslyCampedOn);
      if (v_OldCellId == eutra_Cell_NonSpecific) {
        v_OldCellId := p_CellId;
      }
      v_GutiParams:= f_EUTRA_CellInfo_GetGuti(v_OldCellId);
      v_PLMN := f_Asn2Nas_PlmnId(v_GutiParams.PLMN_Identity);
      v_Tac := f_EUTRA_CellInfo_GetTAC(v_OldCellId);
      v_TAI := cr_TAI(v_PLMN, bit2oct(v_Tac));
    }
    
    // If we need a new algorithm, have to store the new values before calling this
    // tell NAS EMU to check next message with 5G integrity
    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(true));
    
    if (not p_FirstN1_S1Transition) { // @sic R5s200583 sic@
      v_UeRadioCap := cr_UeRadioCap ifpresent;
    }
    
    if (valueof(p_EstablishmentCause) == emergency) { // @sic R5-217714 sic@
      v_UENWCap.cIoT_V2X := ?
    }
    
    /* Steps 1-3 */
    //Receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(p_CellId,
                                               p_RRC_TI,
                                               p_EstablishmentCause,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                 cr_TAU_Request_N1ToS1(('000'B, '001'B, '010'B), // @sic R5-201171, R5-202563, R5-211371 sic@
                                                                                        ?,
                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                        v_AdditionalUpdateType,
                                                                                        v_MobileId,  // @sic R5-204399 sic@
                                                                                        v_TAI,
                                                                                        -, -, -,  // @sic R5s200509 sic@
                                                                                        cr_MobileIdAny ('50'O) ifpresent, // @sic R5202563 sic@
                                                                                        v_UeRadioCap,
                                                                                        -,
                                                                                        v_UENWCap)));
…………..      
  }     




After Change
	function f_EUTRA38_TAUReqFromN1(EUTRA_CellId_Type p_CellId,
                                  RRC_TransactionIdentifier p_RRC_TI,
                                  template MobileIdentity p_MobileId := omit,
                                  N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,
                                  template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,
                                  template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling,
                                  boolean p_FirstN1_S1Transition := true) runs on EUTRA_Multi5GS_PTC return NAS_MSG_Indication_Type
{
    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);
    var NAS_MSG_Indication_Type v_NasInd;
    var EUTRA_SecurityParams_Type v_SecurityParams;
    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx;
    var template TrackingAreaId v_TAI:= omit;
    var EUTRA_CellId_Type v_OldCellId;
    var GutiParameters_Type v_GutiParams;
    var NAS_PlmnId v_PLMN;
    var TrackingAreaCode v_Tac;
    var template UERadioCapInfoUpdateNeeded v_UeRadioCap:= cr_UeRadioCap;
    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList := f_EUTRA38_WaitForPDUSessionInfoList(p_CellId); // @sic R5s210149 sic@
    var integer v_NoOfDRBs := f_EUTRA38_MobileInfo_GetNoOfDRBs();
    var EUTRA38_DRBInfoList_Type v_ExistingDRBs := f_EUTRA38_MobileInfo_GetDRBInfoList(); // @sic R5s201363 sic@
    var template (value) EUTRA38_DRBInfoList_Type v_NewDRBInfoList := {};
    var integer v_NewDRBId;
    var integer i;
    var integer j := 0;
    var template (present) MobileIdentity v_MobileId := cr_MobileIdAny;
    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);
    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);
    var EPS_BearerContextStatus v_EPS_BearerContextStatus;
    var IntegerList_Type v_TransferredBearers;
    var template (present) UE_NetworkCap v_UENWCap := cdr_NR5GC_UENetworkCap('58'O);
    
    if (isvalue(p_MobileId)) { // @sic R5s200564 sic@
      v_MobileId := p_MobileId;
    }
    if (p_CxtType == MAPPED_CXT) { // @sic R5s200564 sic@
      v_MobileId := v_MappedGUTI;
    }

    if (isvalue(p_CellIdPreviouslyCampedOn)) {
      v_OldCellId := valueof(p_CellIdPreviouslyCampedOn);
      if (v_OldCellId == eutra_Cell_NonSpecific) {
        v_OldCellId := p_CellId;
      }
      v_GutiParams:= f_EUTRA_CellInfo_GetGuti(v_OldCellId);
      v_PLMN := f_Asn2Nas_PlmnId(v_GutiParams.PLMN_Identity);
      v_Tac := f_EUTRA_CellInfo_GetTAC(v_OldCellId);
      v_TAI := cr_TAI(v_PLMN, bit2oct(v_Tac)) ifpresent;
    }
    
    // If we need a new algorithm, have to store the new values before calling this
    // tell NAS EMU to check next message with 5G integrity
    f_EUTRA_NB_SS_NAS_SecurityConfig(NASCTRL, cas_NasSecurity_5GIntegrity_REQ(true));
    
    if (not p_FirstN1_S1Transition) { // @sic R5s200583 sic@
      v_UeRadioCap := cr_UeRadioCap ifpresent;
    }
    
    if (valueof(p_EstablishmentCause) == emergency) { // @sic R5-217714 sic@
      v_UENWCap.cIoT_V2X := ?
    }
    
    /* Steps 1-3 */
    //Receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(p_CellId,
                                               p_RRC_TI,
                                               p_EstablishmentCause,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                 cr_TAU_Request_N1ToS1(('000'B, '001'B, '010'B), // @sic R5-201171, R5-202563, R5-211371 sic@
                                                                                        ?,
                                                                                        cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                        v_AdditionalUpdateType,
                                                                                        v_MobileId,  // @sic R5-204399 sic@
                                                                                        v_TAI,
                                                                                        -, -, -,  // @sic R5s200509 sic@
                                                                                        cr_MobileIdAny ('50'O) ifpresent, // @sic R5202563 sic@
                                                                                        v_UeRadioCap,
                                                                                        -,
                                                                                        v_UENWCap)));
…………..      
  }     




MCC160 Implementation:
    function fl_TC_8_1_1_3_7a_NR5GC_EUTRA_TestBody() runs on EUTRA_Multi5GS_PTC
  {
    var integer v_EUTRA_CellPower_T1 := -75;
    var octetstring v_T325_InMillisec;
    var boolean v_FlagEutra := false;
    var float v_T325;
    var float v_ReleaseMilliSecondsDelay := 300.0; // @sic R5s211680 sic@
    timer t_WaitTime;

    //@siclog "Step 1" siclog@
    //The SS adjusts the SS/PBCH EPRE levels according to row "T1" in table 8.1.1.3.7a.3.2-1/2
    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);
    f_EUTRA38_SetCellPower(eutra_Cell1, v_EUTRA_CellPower_T1, v_EUTRA_CellPower_T1);
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    //@siclog "Step 3" siclog@
    //SS starts timer T325.
    v_T325_InMillisec := f_EUTRA_NR_WaitForCoOrd_Data(NR, "T325");
    v_T325 := int2float(oct2int(v_T325_InMillisec)/1000);
    f_Delay(v_ReleaseMilliSecondsDelay/1000.0); // Wait for sending NR RRCRelease @sic R5s211680 sic@
    t_WaitTime.start(v_T325);

    //@siclog "Step 4" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?
    while(t_WaitTime.running){
      f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, *);
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");
      v_FlagEutra := true;
      break; // @sic R5s211680 sic@
    }

    if(v_FlagEutra == false){
      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4: UE did not perform generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 on E-UTRAN Cell 1 before T325 expiry");
    }

    //@siclog "Step 5" siclog@
    //SS waits for T325 expiry.
    t_WaitTime.timeout; // @sic R5s211680 sic@
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Timeout"));

    //@siclog "Step 6" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1 indicate that the UE is camped on NR Cell 3?
    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1, true); // @sic R5s211680 sic@
  }
 }

function f_EUTRA38_TAUReqFromN1(EUTRA_CellId_Type p_CellId,
                                  RRC_TransactionIdentifier p_RRC_TI,
                                  template MobileIdentity p_MobileId := omit,
                                  N1ToS1_SecurityContext_Type p_CxtType := MAPPED_CXT,
                                  template EUTRA_CellId_Type p_CellIdPreviouslyCampedOn := eutra_Cell_NonSpecific,
                                  template (present) EstablishmentCause p_EstablishmentCause := mo_Signalling,
                                  boolean p_FirstN1_S1Transition := true) runs on EUTRA_Multi5GS_PTC return NAS_MSG_Indication_Type
{
    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (NORMAL);
    var NAS_MSG_Indication_Type v_NasInd;
    var EUTRA_SecurityParams_Type v_SecurityParams;
    var EUTRA_NR_CoOrd_Security_Type v_SecurityRx;
    var template TrackingAreaId v_TAI:= omit*;
    var EUTRA_CellId_Type v_OldCellId;
    var GutiParameters_Type v_GutiParams;
    var NAS_PlmnId v_PLMN;
    var TrackingAreaCode v_Tac;
    var template UERadioCapInfoUpdateNeeded v_UeRadioCap:= cr_UeRadioCap;
    var EUTRA_NR_PduSessionInfoList_Type v_PduSessionInfoList := f_EUTRA38_WaitForPDUSessionInfoList(p_CellId); // @sic R5s210149 sic@
    var integer v_NoOfDRBs := f_EUTRA38_MobileInfo_GetNoOfDRBs();
    var EUTRA38_DRBInfoList_Type v_ExistingDRBs := f_EUTRA38_MobileInfo_GetDRBInfoList(); // @sic R5s201363 sic@
    var template (value) EUTRA38_DRBInfoList_Type v_NewDRBInfoList := {};
    var integer v_NewDRBId;
    var integer i;
    var integer j := 0;
    var template (present) MobileIdentity v_MobileId := cr_MobileIdAny;
    var EUTRA_NR_CoOrd_GUTI_Type v_CoOrd_Guti := f_EUTRA_NR_WaitForCoOrd_GutiParams(NR);
    var template (value) MobileIdentity v_MappedGUTI := f_EUTRA38_NR_Convert5G_CoOrdToEPS_GUTI (v_CoOrd_Guti, omit);
    var EPS_BearerContextStatus v_EPS_BearerContextStatus;
    var IntegerList_Type v_TransferredBearers;
    var template (present) UE_NetworkCap v_UENWCap := cdr_NR5GC_UENetworkCap('58'O);
    
    if (isvalue(p_MobileId)) { // @sic R5s200564 sic@
      v_MobileId := p_MobileId;
    }
    if (p_CxtType == MAPPED_CXT) { // @sic R5s200564 sic@
      v_MobileId := v_MappedGUTI;
    }

    if (isvalue(p_CellIdPreviouslyCampedOn)) {
      v_OldCellId := valueof(p_CellIdPreviouslyCampedOn);
      if (v_OldCellId == eutra_Cell_NonSpecific) {
        v_OldCellId := p_CellId;
      }
      v_GutiParams:= f_EUTRA_CellInfo_GetGuti(v_OldCellId);
      v_PLMN := f_Asn2Nas_PlmnId(v_GutiParams.PLMN_Identity);
      v_Tac := f_EUTRA_CellInfo_GetTAC(v_OldCellId);
      v_TAI := cr_TAI(v_PLMN, bit2oct(v_Tac));
    }
    ...

2 [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc93939476]Branches executed 
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n41 uing NR ciphering nea2 and integrity algorithm nia2
3 [bookmark: _Toc93939477]Execution Log Files 
3.1 [bookmark: _Toc93939478]Qualcomm SM8450 + SDX65
The Qualcomm SM8450 + SDX65 UE passed this test case on Keysight S8704A Protocol Conformance Toolset solution. The documentation below is enclosed as evidence of the successful test case run [1]:
·  Test case execution log file:
Keysight/TC_8_1_1_3_7a_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_8_1_1_3_7a_PIXIT.xml

The Qualcomm SM8450 + SDX65UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR solution. The documentation below is enclosed as evidence of the successful test case run [1]:
·  Test case execution log file:
Anritsu/TC_8_1_1_3_7a_LOG.xml
· PICS/PIXIT parameter file:
Anritsu/TC_8_1_1_3_7a_PIXIT.txt



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc93939479]References 
	[1]
	R5s220226 : NR5GC FR1 : Supporting information for addition of RRC test case 8.1.1.3.7a




