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1 [bookmark: _Toc122434485][bookmark: _Toc108088423]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 8.1.6.4.1 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. 
[bookmark: _Hlk90298041]Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com
1. [bookmark: _Toc108016512]Verification Test Summary 
Test Case: 	8_1_6_4_1_NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk23
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR
[bookmark: _Hlk37919671]	R&S® 5G Protocol Conformance Test platform
UE used:	MediaTek MT6983
Verification Status:	PASS

2 [bookmark: _Toc295288959][bookmark: _Toc108088425][bookmark: _Toc122434488]Corrections required
2.1 [bookmark: _Toc71548620][bookmark: _Toc108088426][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc122434493]Correction to cr_NR_RA_Report_r16
	Function name
	cr_NR_RA_Report_r16

	Reason for change
	In steps 2 and 15 the test case expects the UE to set the cellID to the physical cell identity and carrier frequency in the UEInformationResponse message but according to TS 38.331/5.7.10.4:
" 4>set the cellId to the global cell identity and the tracking area code, if available, otherwise to the physical cell identity and carrier frequency of the cell in which the corresponding random-access preamble was transmitted;"

	Summary of change
	Modified the template to use cellGlobalId_r16

	TTCN module
	NR5GC_MDT_Specific_Templates

	MCC160 Comment
	Accepted conditional to prose CR agreement at RAN5#96-e



Before Change:
	template (present) RA_Report_r16 cr_NR_RA_Report_r16 (PhysCellId p_PhysCellId,
                                                       ARFCN_ValueNR p_ARFCN_ValueNR,
                                                       template (present) RA_InformationCommon_r16 p_RA_InformationCommon_r16 := cr_RA_InformationCommon_r16({cr_PerRAInfo_r16_SSB})) :=
    {
        cellId_r16 :=
        {
            pci_arfcn_r16 :=
            {
                physCellId_r16 := p_PhysCellId,
                carrierFreq_r16 := p_ARFCN_ValueNR
            }
        },
        ra_InformationCommon_r16 := p_RA_InformationCommon_r16,
        raPurpose_r16 := accessRelated
        
    }



After Change:
	template (present) RA_Report_r16 cr_NR_RA_Report_r16 ( template (present)CGI_Info_Logging_r16 p_CGI_Info, 
                                                      // changed to global cell identity 
                                                     // commented out PhysCellId p_PhysCellId,
                                                     //commented out ARFCN_ValueNR p_ARFCN_ValueNR,
                                                       template (present) RA_InformationCommon_r16 p_RA_InformationCommon_r16 := cr_RA_InformationCommon_r16({cr_PerRAInfo_r16_SSB})) :=
    {
        cellId_r16 :=
        {
            cellGlobalId_r16 := p_CGI_Info
        },
        ra_InformationCommon_r16 := p_RA_InformationCommon_r16,
        raPurpose_r16 := accessRelated
        
    }




2.2 [bookmark: _Toc108088427]Correction to cs_NR_RachProcedureConfig_81641
	Function name
	cs_NR_RachProcedureConfig_81641

	Reason for change
	In this template the RACH procedure is configured with no RRC Msg and its not part of the early contention resolution case, therefore this needs to be updated to provide the msg4

	Summary of change
	Modified the template to use p_RachProcedureMsg4

	TTCN module
	RRC_SON_RACH_Optimisation_NR5GC

	MCC160 Comment
	Accepted



Before Change:
	template (value) NR_RachProcedureConfig_Type cs_NR_RachProcedureConfig_81641(NR_PhysicalParameters_Type p_PhysicalParameters) :=
    {
    RachProcedureList := {
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_Msg4Based(cs_NR_RachProcedureMsg4(p_PhysicalParameters, cs_NR_ContentionResolutionId_Unmatch, cs_NR_RachProcedureMsg4WithNoRrcMsg))),
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_Msg4Based(cs_NR_RachProcedureMsg4(p_PhysicalParameters, cs_NR_ContentionResolutionId_Unchanged, cs_NR_RachProcedureMsg4WithNoRrcMsg)))
      }
    };



After Change:
	template (value) NR_RachProcedureConfig_Type cs_NR_RachProcedureConfig_81641(NR_PhysicalParameters_Type p_PhysicalParameters,
                                                                                template (value) NR_RachProcedureMsg4RrcMsg_Type p_RachProcedureMsg4)  :=
    { added p_RachProcedureMsg4
    RachProcedureList := {
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_Msg4Based(cs_NR_RachProcedureMsg4(p_PhysicalParameters, cs_NR_ContentionResolutionId_Unmatch, p_RachProcedureMsg4))),
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_Msg4Based(cs_NR_RachProcedureMsg4(p_PhysicalParameters, cs_NR_ContentionResolutionId_Unchanged, p_RachProcedureMsg4)))
      }
    };




2.3 [bookmark: _Toc108088428]Correction to f_TC_8_1_6_4_1_NR5GC_TestBody
	Function name
	f_TC_8_1_6_4_1_NR5GC_TestBody

	Reason for change
	· cr_NR_RA_Report_r16 is modified to expect cellGlobalId and the parameter needs to be updated accordingly
· when calling the funcation f_NR_SS_RachProcedureConfig, the msg4 needs to be populated as mentioned in change 2.2
· Since the first contention procedure is not successful, the UE will re transmit the RRCSetupRequest message and this needs to be handled.
· perRAAttemptInfoList-r16 will contain more than 1 entry in the list and therefore the IE has to be post processed to check for contentionDetected_r16  (Step 2 and Step 15)


	Summary of change
	· Added cr_CGI_Info_Logging_r16 as a parameter for cr_NR_RA_Report_r16 in step 2 and step 15
· Added variables and functions to populate v_NR_RachProcedure with 2 entries in the list(one unmatched and one matched) with msg4 
· Added function f_NR_RRC_SetupRequest_Def to receive the first RRCSetupRequest message
· Reworked the check to do the matching mechanism in a for loop to check for contentionDetected_r16  (Step 2 and Step 15)

	TTCN module
	RRC_SON_RACH_Optimisation_NR5GC

	MCC160 Comment
	Accepted conditional to prose CR agreement at RAN5#96-e


[bookmark: _GoBack]
Before Change:
	function f_TC_8_1_6_4_1_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var PhysCellId v_PhysCellId := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);
    var ARFCN_ValueNR v_ARFCN_ValueNR := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;
    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure;
    var RA_Report_r16 v_NR_RA_Report_r16;

    // @siclog "Step 1" siclog@
    // The SS transmits a UEInformationRequest message on NR Cell 1.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_NR_UEInformationRequest_RA));
    // siclog "Step 2" siclog@
    // Check: Check: Does the UE transmit a UEInformationResponse message with RA-Report?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1,
                                        cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,?))) -> value v_ReceivedAsp;

    v_NR_RA_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.ra_ReportList_r16[0];
    if (match(v_NR_RA_Report_r16, cr_NR_RA_Report_r16(v_PhysCellId,
                                                      v_ARFCN_ValueNR,
                                                      cr_RA_InformationCommon_r16({cr_PerRAInfo_r16(cr_PerRAInfoList_r16_contentionDetected_false)}))))
    {
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2:UE transmits UEInformationResponse message with RA-Report including contentionDetected set to false ");
    }
    else {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2: condition not fulfilled with the received RA-Report contents");
    }
    // @siclog "Step 3" siclog@
    // SS transmits an RRCRelease message to release the RRC connection.
    f_NR_RRCRelease(nr_Cell1);
    // @siclog "Step 4" siclog@
    // SS waits for 5s.
    f_Delay(5.0);
    // @siclog "Step 5" siclog@
    // SS is configured to transmit MAC control element with non-matched UE Contention Resolution Identity for first RACH procedure and responds with matched UE Contention Resolution from second RACH procedure.
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);
    v_NR_RachProcedure := cs_NR_RachProcedureConfig_81641(v_NR_PhysicalParameters);
    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);
    // @siclog "Step 6" siclog@
    // SS sends a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordList.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    // @siclog "Step 7-13" siclog@
    // Steps 2-8 of generic test procedure in TS 38.508-1 Table 4.5.4.2-3 are performed on NR Cell 1.
    v_ReceivedMsg := f_NR5GC_RRCIdleToConnected_Steps2_4(nr_Cell1);
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    // @siclog "Step 14" siclog@
    // The SS transmits a UEInformationRequest message on NR Cell 1.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_NR_UEInformationRequest_RA));
    // @siclog "Step 15" siclog@
    // Check: Check: Does the UE transmit a UEInformationResponse message with RA-Report?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1,
                                        cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,?))) -> value v_ReceivedAsp;
                                                               
    v_NR_RA_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.ra_ReportList_r16[0];
    if (match(v_NR_RA_Report_r16, cr_NR_RA_Report_r16(v_PhysCellId,
                                                      v_ARFCN_ValueNR,
                                                      cr_RA_InformationCommon_r16({cr_PerRAInfo_r16(cr_PerRAInfoList_r16_contentionDetected_true)}))))
    {
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15:UE transmits UEInformationResponse message with RA-Report including contentionDetected set to true ");
    }
    else {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15: condition not fulfilled with the received RA-Report contents");
    }
 }//end of f_TC_8_1_6_4_1_NR5GC_TestBody



After Change:
	*/
  function f_TC_8_1_6_4_1_NR5GC_TestBody() runs on NR5GC_PTC
  {
    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var PhysCellId v_PhysCellId := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);
    var ARFCN_ValueNR v_ARFCN_ValueNR := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters ;
    var template(value) NR_RachProcedureConfig_Type v_NR_RachProcedure;
    var RA_ReportList_r16 v_NR_RA_Report_r16;
    var PerRAAttemptInfoList_r16 v_PerRAAttemptInfoList;
    
    var PLMN_Identity v_PLMN_Identity_Cell1 := f_NR_CellInfo_GetPLMN (nr_Cell1);
    var CellIdentity v_CellIdentity_Cell1 := f_NR_CellInfo_GetCellIdentity(nr_Cell1);
    var TrackingAreaCode v_TAC_Cell1 := f_NR_CellInfo_GetTAC (nr_Cell1);
    /
    var template(value) DL_CCCH_Message v_RRCSetup;
    var template(value) NR_RachProcedureMsg4RrcMsg_Type v_RachProcedureMsg4RrcMsg;
    var octetstring v_EncodedMsg4;
    var integer v_FieldCnt;
    var integer i;
    
    

    // @siclog "Step 1" siclog@
    // The SS transmits a UEInformationRequest message on NR Cell 1.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_NR_UEInformationRequest_RA));
    // siclog "Step 2" siclog@
    // Check: Check: Does the UE transmit a UEInformationResponse message with RA-Report?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1,
                                        cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,?))) -> value v_ReceivedAsp;
    //reworked the matching mechanism 
    v_NR_RA_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.ra_ReportList_r16;
    
    

    if (match(v_NR_RA_Report_r16[0], cr_NR_RA_Report_r16(cr_CGI_Info_Logging_r16(v_PLMN_Identity_Cell1, v_CellIdentity_Cell1, v_TAC_Cell1), // changed to use CGI
                                                      
                                                      cr_RA_InformationCommon_r16(?))))
    {
        v_PerRAAttemptInfoList := v_NR_RA_Report_r16[0].ra_InformationCommon_r16.perRAInfoList_r16[0].perRASSBInfoList_r16.perRAAttemptInfoList_r16;
        v_FieldCnt := lengthof(v_PerRAAttemptInfoList);
        for (i:=0; i<v_FieldCnt; i:=i+1){
            if (match(v_PerRAAttemptInfoList[i],cr_PerRAInfoList_r16_contentionDetected_false))
            {
             // go through the loop
             
            }
            else
            {
              f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2: condition not fulfilled with the RA-Report including contentionDetected set to false");
              break;
            }
        }
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2:UE transmits UEInformationResponse message with RA-Report including contentionDetected set to false ");
    }
    else {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2: condition not fulfilled with the received RA-Report contents");
    }
    
     
    // @siclog "Step 3" siclog@
    // SS transmits an RRCRelease message to release the RRC connection.
    f_NR_RRCRelease(nr_Cell1);
    // @siclog "Step 4" siclog@
    // SS waits for 5s.
    f_Delay(5.0);
    // @siclog "Step 5" siclog@
    // SS is configured to transmit MAC control element with non-matched UE Contention Resolution Identity for first RACH procedure and responds with matched UE Contention Resolution from second RACH procedure.
    v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);
    //
    v_RRCSetup := f_NR_38508_RRCSetup(nr_Cell1);
    v_EncodedMsg4 := f_NR_RRC_DL_CCCH_Encvalue(v_RRCSetup);
    v_RachProcedureMsg4RrcMsg := cs_NR_RachProcedureMsg4WithCcchMsg(v_EncodedMsg4); 
    v_NR_RachProcedure := cs_NR_RachProcedureConfig_81641(v_NR_PhysicalParameters,v_RachProcedureMsg4RrcMsg);
    f_NR_SS_RachProcedureConfig(nr_Cell1, v_NR_RachProcedure);
    // @siclog "Step 6" siclog@
    // SS sends a Paging message to the UE on the appropriate paging block, and including the UE identity in one entry of the IE pagingRecordList.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    // @siclog "Step 7-13" siclog@
    // Steps 2-8 of generic test procedure in TS 38.508-1 Table 4.5.4.2-3 are performed on NR Cell 1.
    // added f_NR_RRC_SetupRequest_Def(nr_Cell1);
    f_NR_RRC_SetupRequest_Def(nr_Cell1);
    v_ReceivedMsg := f_NR5GC_RRCIdleToConnected_Steps2_4(nr_Cell1);
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    // @siclog "Step 14" siclog@
    // The SS transmits a UEInformationRequest message on NR Cell 1.
    SRB.send(cas_NR_SRB1_RrcPdu_REQ(nr_Cell1, -, cs_NR_UEInformationRequest_RA));
    // @siclog "Step 15" siclog@
    // Check: Check: Does the UE transmit a UEInformationResponse message with RA-Report?
    SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1,
                                        cr_38508_UEInformationResponse(tsc_NR_RRC_TI_Def,-,-,-,-,?))) -> value v_ReceivedAsp;
    //WA#WI=980140 reworked the matching mechanism                                                           
    v_NR_RA_Report_r16 := v_ReceivedAsp.Signalling.Rrc.Dcch.message_.messageClassExtension.c2.ueInformationResponse_r16.criticalExtensions.ueInformationResponse_r16.ra_ReportList_r16;
    if (match(v_NR_RA_Report_r16[0], cr_NR_RA_Report_r16(cr_CGI_Info_Logging_r16(v_PLMN_Identity_Cell1, v_CellIdentity_Cell1, v_TAC_Cell1),// changed to use CGI
                                                      
                                                      cr_RA_InformationCommon_r16(?))))
    {
    v_PerRAAttemptInfoList := v_NR_RA_Report_r16[0].ra_InformationCommon_r16.perRAInfoList_r16[0].perRASSBInfoList_r16.perRAAttemptInfoList_r16;
    //
    v_FieldCnt := lengthof(v_PerRAAttemptInfoList);
    for (i:=0; i<v_FieldCnt; i:=i+1){
    if (match(v_PerRAAttemptInfoList[i],cr_PerRAInfoList_r16_contentionDetected_true))
    {
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15:UE transmits UEInformationResponse message with RA-Report including contentionDetected set to true ");
        break;
    }
    else
    {
      if(i==v_FieldCnt-1){f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2: condition not fulfilled with the RA-Report including contentionDetected set to true");}
    }}
    
    }
    else {
        f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15: condition not fulfilled with the received RA-Report contents");
    }
 }//end of f_TC_8_1_6_4_1_NR5GC_TestBody

}


1. [bookmark: _Toc108088429][bookmark: _Toc54888065][bookmark: _Toc122434494][bookmark: _Toc325725666][bookmark: _Toc295288971]Branches executed
On RnS, This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n78” using NEA1 ciphering algorithm
On Anritsu, the test case was executed on NR band n78 using NR ciphering nea2 and integrity algorithm nia2.

4 [bookmark: _Toc108088430]Execution Log Files 
The Mediatek MT6983UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and R&S 5G Conformance Test Platform. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu\ TC_8_1_6_4_1_LOG.xml
RnS\ TC_8_1_6_4_1_NR5GC_MTK.log
· PICS/PIXIT parameter file:
Anritsu\ TC_8_1_6_4_1_PIXIT.txt
RnS\ TC_8_1_6_4_1_NR5GC_MTK.log

5 [bookmark: _Toc325725668][bookmark: _Toc295288973][bookmark: _Toc108088432][bookmark: _Toc122434496]References
	[1]
	R5s220874:   Supporting information for addition of NR5GC MDT test case 8.1.6.4.1 in FR1




