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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.1.3.1.17.1 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
1.1 Verification Test Summary 
Test Case: 
8.1.3.1.17.1
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1

	Function name
	function f_TC_8_1_3_1_17_Common

	Reason for change
	Time offset between the SCell and its neighbour cell can be an odd number of frames which means the UE cannot detect the neighbour cell

	Summary of change
	Align timing of neighbout cell with SCell

	TTCN module
	RRC_Measurement_CA_NR5GC

	MCC160 Comment
	


Before Change

	  function f_TC_8_1_3_1_17_Common(NR_CellId_Type p_SCellId, NR_CellId_Type p_NeigbourCellId, NR_CA_Tested_Type p_NR_CA_Tested) runs on NR5GC_PTC

  {

    f_NR5GC_Init_CA(NR_5, {nr_Cell1, p_SCellId}, p_NR_CA_Tested);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1,  -82, tsc_NR_ServingCellSSS_EPRE_FR2);    //MB FR2 FFS

    f_NR_CellInfo_InitMaxReferencePower(p_NeigbourCellId, -78, tsc_NR_ServingCellSSS_EPRE_FR2); //MB FR2 FFS

    //Create and configure NR cell1 and NR cell 2

    f_NR_CellConfig_Pcell_Def(nr_Cell1);

    f_NR_CellConfig_Scell(p_SCellId);

    f_NR_CellConfig_Def(p_NeigbourCellId);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_3_1_17_x_TestBody(p_SCellId, p_NeigbourCellId);

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }


After Change

	  function f_TC_8_1_3_1_17_Common(NR_CellId_Type p_SCellId, NR_CellId_Type p_NeigbourCellId, NR_CA_Tested_Type p_NR_CA_Tested) runs on NR5GC_PTC

  {

    f_NR5GC_Init_CA(NR_5, {nr_Cell1, p_SCellId}, p_NR_CA_Tested);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1,  -82, tsc_NR_ServingCellSSS_EPRE_FR2);    //MB FR2 FFS

    f_NR_CellInfo_InitMaxReferencePower(p_NeigbourCellId, -78, tsc_NR_ServingCellSSS_EPRE_FR2); //MB FR2 FFS
    f_NR_CellInfo_Set_CellTimingInfo(p_NeigbourCellId, f_NR_CellInfo_GetCellTimingInfo(p_SCellId));
    //Create and configure NR cell1 and NR cell 2

    f_NR_CellConfig_Pcell_Def(nr_Cell1);

    f_NR_CellConfig_Scell(p_SCellId);

    f_NR_CellConfig_Def(p_NeigbourCellId);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_3_1_17_x_TestBody(p_SCellId, p_NeigbourCellId);

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);

  }


2.2 Change 2

	Function name
	fl_TC_8_1_3_1_17_x_TestBody

	Reason for change
	1, The reconfiguration at step 8 should use SCG config 

2, at step 8, SCell releasing at SS is configured too late. The UE can not receive the DL DCI for RLC ACK (for rrcReconfigurationComplete) beause UE has removed the SCell but SS has not.

	Summary of change
	1, build RRCReconfiguration for steo 8 according 38.523-1 Table 8.1.3.1.17.1.3.2-3 

2, confiugure SS and send rrcReconfigure at TTI in future, to make sure Scell has been removed at SS before receiving rrcReconfigurationComplete



	TTCN module
	RRC_Measurement_CA_NR5GC

	MCC160 Comment
	


Before Change

	function fl_TC_8_1_3_1_17_x_TestBody(NR_CellId_Type p_SCellId, NR_CellId_Type p_NeigbourCellId) runs on NR_BASE_PTC

  {

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var PhysCellId v_PhysCellId_SpCell;

    var PhysCellId v_PhysCellId_SCell;

    var PhysCellId v_PhysCellId_Neighbour;

    var RSRP_Range v_RsrpThres;

    var template (value) MeasObjectParamsList_Type v_MeasuredObjectList;

    var template (value) ReportConfigToAddModList v_ReportConfigList;

    var template (value) MeasIdToAddModList v_MeasIdConfigList;

    var template (omit) MeasConfig v_MeasConfig;

    var template (value) CellGroupConfig v_SCGConfig;

    var template (value) DL_DCCH_Message v_RrcMsg;

    v_CellPowerList_AtT0 :=

    {

        cs_NR_CellPower(nr_Cell1, -82, tsc_NR_ServingCellSSS_EPRE_FR2),

        cs_NR_CellPower(p_SCellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2),

        cs_NR_CellPower(p_NeigbourCellId, -94, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    v_CellPowerList_AtT1 :=

    {

        cs_NR_CellPower(p_NeigbourCellId, -78, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    f_NR_SetCellPowerList(v_CellPowerList_AtT0);

    //@siclog "Steps 1-2" siclog@

    //The SS transmits an RRCReconfiguration message including sCellToAddModList with NR Cell 3 as SCell addition.

    //The UE transmits an RRCReconfigurationComplete message.

    f_NR5GC_AddMod_1SCell( nr_Cell1, p_SCellId);

    //@siclog "Steps 3-4" siclog@

    //The SS transmits an RRCReconfiguration message including measConfig to setup intra NR measurement and reporting for event A6.

    v_RsrpThres := 0;

    v_MeasuredObjectList := {cs_MeasObjectId1(nr_Cell1, -, 2),

                             cs_MeasObjectId2(p_SCellId, -, 2)};

    v_ReportConfigList := {cs_NR_ReportConfigEventA6  (tsc_NR_IdReportConfigId1, v_RsrpThres, cs_NR_MeasReportQuantity_Rsrp, ms10240)};  //Table 8.1.3.1.17.1.3.3-6

    v_MeasIdConfigList := {cs_NR_MeasId_Config_id1_obj2_conf1}

    v_MeasConfig :=f_NR_GenerateMeasurementConfigNR(v_MeasuredObjectList, v_ReportConfigList, v_MeasIdConfigList);

    f_NR_SendRRCReconfiguration_MeasNR(nr_Cell1, v_MeasConfig, tsc_NR_MeasObjectId2);

    //@siclog "Step 5" siclog@

    //Check: Does the UE transmit a MeasurementReport message within the next 10s?

    f_NR_Check_NoMeasurementReport(10.0, nr_Cell1, cr_NR_MeasurementReport_Any);

    //@siclog "Step 6" siclog@

    //The SS re-adjusts the SS/PBCH EPRE level according to row "T1" in table 8.1.3.1.17.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 7" siclog@

    //Check: Does the UE transmit a MeasurementReport message to report event A6 with the measured RSRP value for NR Cell 12?

    v_PhysCellId_SpCell := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);

    v_PhysCellId_SCell := f_NR_CellInfo_GetPhysicalCellId(p_SCellId);

    v_PhysCellId_Neighbour := f_NR_CellInfo_GetPhysicalCellId(p_NeigbourCellId);

    f_NR_ReceiveMeasurementReports(nr_Cell1,

                                  v_PhysCellId_SpCell,

                                  tsc_NR_MeasId1,

                                  1, // 1 report

                                  -, // no interval

                                  cr_NR_MeasResults_MeasResultNeighCells_NR({cr_NR_MeasResultNR_CellResults( v_PhysCellId_Neighbour, cr_NR_MeasQuantityResults_Rsrp)}),

                                  true, //SRB1

                                  v_PhysCellId_SCell );

    //@siclog "Step 8" siclog@

    //The SS transmits an RRCReconfiguration message including sCellToReleaseList with NR Cell 3 as SCell release.

    //Table 8.1.3.1.17.1.3.3-10

    v_SCGConfig := f_NR_GetSCGConfig_SCellAdd(p_SCellId, tsc_SCellIndex_1);

    v_SCGConfig.sCellToAddModList := omit;

    v_SCGConfig.sCellToReleaseList[0] :=  tsc_SCellIndex_1; //sCellIndex of Scell

    v_RrcMsg := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, omit, bit2oct(encvalue(v_SCGConfig)));
    v_RrcMsg.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.nonCriticalExtension.dedicatedSIB1_Delivery := omit;

    SRB.send(cas_NR_RrcNasPduList_REQ(nr_Cell1, tsc_NR_RbId_SRB1, cs_TimingInfo_Now, cs_NR_RRC_MSG_Request_DCCH(v_RrcMsg)));

    //@siclog "Step 9" siclog@

    //The UE transmits an RRCReconfigurationComplete message.

    SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));

    //SCell is released

    f_NR_Rel_SCell_Common(nr_Cell1, p_SCellId, cs_TimingInfo_Now);
    //@siclog "Step 10" siclog@

    //Check: Does the UE attempt to transmit an uplink message for the next 15s?

    f_NR_Check_NoUplinkMessage(15.0);

  }/


After Change

	function fl_TC_8_1_3_1_17_x_TestBody(NR_CellId_Type p_SCellId, NR_CellId_Type p_NeigbourCellId) runs on NR_BASE_PTC

  {

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var PhysCellId v_PhysCellId_SpCell;

    var PhysCellId v_PhysCellId_SCell;

    var PhysCellId v_PhysCellId_Neighbour;

    var RSRP_Range v_RsrpThres;

    var template (value) MeasObjectParamsList_Type v_MeasuredObjectList;

    var template (value) ReportConfigToAddModList v_ReportConfigList;

    var template (value) MeasIdToAddModList v_MeasIdConfigList;

    var template (omit) MeasConfig v_MeasConfig;

    var template (value) CellGroupConfig v_CellGroupConfig;//KS R5sxx change_813117_

    var template (value) DL_DCCH_Message v_RrcMsg;

    var SubFrameTiming_Type v_TimingInfo;

    var SubFrameTiming_Type v_TimingInfo2;
    v_CellPowerList_AtT0 :=

    {

        cs_NR_CellPower(nr_Cell1, -82, tsc_NR_ServingCellSSS_EPRE_FR2),

        cs_NR_CellPower(p_SCellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2),

        cs_NR_CellPower(p_NeigbourCellId, -94, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    v_CellPowerList_AtT1 :=

    {

        cs_NR_CellPower(p_NeigbourCellId, -78, tsc_NR_ServingCellSSS_EPRE_FR2)

    };

    f_NR_SetCellPowerList(v_CellPowerList_AtT0);

    //@siclog "Steps 1-2" siclog@

    //The SS transmits an RRCReconfiguration message including sCellToAddModList with NR Cell 3 as SCell addition.

    //The UE transmits an RRCReconfigurationComplete message.

    f_NR5GC_AddMod_1SCell( nr_Cell1, p_SCellId);

    //@siclog "Steps 3-4" siclog@

    //The SS transmits an RRCReconfiguration message including measConfig to setup intra NR measurement and reporting for event A6.

    v_RsrpThres := 0;

    v_MeasuredObjectList := {cs_MeasObjectId1(nr_Cell1, -, 2),

                             cs_MeasObjectId2(p_SCellId, -, 2)};

    v_ReportConfigList := {cs_NR_ReportConfigEventA6  (tsc_NR_IdReportConfigId1, v_RsrpThres, cs_NR_MeasReportQuantity_Rsrp, ms10240)};  //Table 8.1.3.1.17.1.3.3-6

    v_MeasIdConfigList := {cs_NR_MeasId_Config_id1_obj2_conf1}

    v_MeasConfig :=f_NR_GenerateMeasurementConfigNR(v_MeasuredObjectList, v_ReportConfigList, v_MeasIdConfigList);

    f_NR_SendRRCReconfiguration_MeasNR(nr_Cell1, v_MeasConfig, tsc_NR_MeasObjectId2);

    //@siclog "Step 5" siclog@

    //Check: Does the UE transmit a MeasurementReport message within the next 10s?

    f_NR_Check_NoMeasurementReport(10.0, nr_Cell1, cr_NR_MeasurementReport_Any);

    //@siclog "Step 6" siclog@

    //The SS re-adjusts the SS/PBCH EPRE level according to row "T1" in table 8.1.3.1.17.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 7" siclog@

    //Check: Does the UE transmit a MeasurementReport message to report event A6 with the measured RSRP value for NR Cell 12?

    v_PhysCellId_SpCell := f_NR_CellInfo_GetPhysicalCellId(nr_Cell1);

    v_PhysCellId_SCell := f_NR_CellInfo_GetPhysicalCellId(p_SCellId);

    v_PhysCellId_Neighbour := f_NR_CellInfo_GetPhysicalCellId(p_NeigbourCellId);

    f_NR_ReceiveMeasurementReports(nr_Cell1,

                                  v_PhysCellId_SpCell,

                                  tsc_NR_MeasId1,

                                  1, // 1 report

                                  -, // no interval

                                  cr_NR_MeasResults_MeasResultNeighCells_NR({cr_NR_MeasResultNR_CellResults( v_PhysCellId_Neighbour, cr_NR_MeasQuantityResults_Rsrp)}),

                                  true, //SRB1

                                  v_PhysCellId_SCell );

    //@siclog "Step 8" siclog@

    //The SS transmits an RRCReconfiguration message including sCellToReleaseList with NR Cell 3 as SCell release.

    //Table 8.1.3.1.17.1.3.3-10

    v_CellGroupConfig.sCellToReleaseList[0] :=  tsc_SCellIndex_1; //sCellIndex of Scell

    v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_MCG ,

                                                   omit,

                                                   omit,

                                                   omit,

                                                   omit,

                                                   omit,

                                                   omit,

                                                   v_CellGroupConfig.sCellToReleaseList);

    v_RrcMsg := cs_38508_RRCReconfiguration(tsc_NR_RRC_TI_Def, omit,-,-,cs_NR_RRCReconfiguration_v1530_IEs(bit2oct(encvalue(v_CellGroupConfig))));
    v_RrcMsg.message_.c1.rrcReconfiguration.criticalExtensions.rrcReconfiguration.nonCriticalExtension.dedicatedSIB1_Delivery := omit;

    v_TimingInfo := f_NR_GetNextSendOccasion_DL(nr_Cell1, 300); //@sic R5s200575

    v_TimingInfo2 := f_SubFrameTiming_AddMilliSeconds(v_TimingInfo, 5); // 5 ms later

    f_NR_Rel_SCell_Common(nr_Cell1, p_SCellId, cs_TimingInfo_NR(v_TimingInfo2));  
    SRB.send(cas_NR_RrcNasPduList_REQ(nr_Cell1, tsc_NR_RbId_SRB1, cs_TimingInfo_NR(v_TimingInfo), cs_NR_RRC_MSG_Request_DCCH(v_RrcMsg)));        

    //@siclog "Step 9" siclog@

    //The UE transmits an RRCReconfigurationComplete message.

    SRB.receive(car_NR_SRB_RrcPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_38508_RRCReconfigurationComplete));

    //SCell is released

    // REMOVED f_NR_Rel_SCell_Common(nr_Cell1, p_SCellId, cs_TimingInfo_Now);  //KS R5sxx change_8_1_3_1_17

    //@siclog "Step 10" siclog@

    //Check: Does the UE attempt to transmit an uplink message for the next 15s?

    f_NR_Check_NoUplinkMessage(15.0);

  }


3 Execution Log Files 
3.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 5G UE passed this test case on Keysight S8704A Protocol Conformance Toolset on band n41C. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_8_1_3_1_17_1_LOG.html

In the log file (in .html format) the complete test case execution 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.

· PICS/PIXIT parameter file:
TC_8_1_3_1_17_1_PIXIT.xml

4 References

	[1]
	R5s200718:   NR5GC FR1 : Supporting information for addition of NR RRC CA
test case 8.1.3.1.17.1



