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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.1.1.3.3 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
1.1 Verification Test Summary 
Test Case: 
8.1.1.3.3
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System0 Simulator used:
Keysight S8704A Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX55
Verification Status:
PASS
2 Corrections required
In addition to the below changes, the changes of R5s200517 are required and applied.
2.1 Change 1

	Function name
	f_TC_8_1_1_3_3_NR5GC

	Reason for change
	UE is in connected state at end of test  case body. Also depending on support of IP ping, UE test loop mode may have been activated during preamble so should be deactivated before postamble

	Summary of change
	Add call to f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode() and use connected mode at postamble. 

	TTCN module
	RRC_ConnRel_NR5GC

	MCC160 Comment
	Accepted


Before change

    function f_TC_8_1_1_3_3_NR5GC() runs on NR5GC_PTC

  { // RRC connection release / Success / With priority information

    //@sic R5-197055 sic@

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell6;

    f_NR5GC_Init(NR_4);

    //Update SIB1 according to specific message contents

    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(2,24));

    f_NR_CellInfo_SetTAC (nr_Cell6, int2bit(2,24));

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell6 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell6);

    v_InterFreqCarrierFreqList_Cell1[0].cellReselectionPriority := 1;

    v_InterFreqCarrierFreqList_Cell1[1].cellReselectionPriority := 5;

    v_InterFreqCarrierFreqList_Cell6[0].cellReselectionPriority := 4;

    v_InterFreqCarrierFreqList_Cell6[1].cellReselectionPriority := 1;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell1, v_InterFreqCarrierFreqList_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell6, v_InterFreqCarrierFreqList_Cell6);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell6);

    f_NR5GC_Preamble(nr_Cell1, STATE_CONNECTED_3A, PING_Or_TEST_LOOPModeB_ON); // @sic R5-201136 sic@

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_3_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell6, STATE_IDLE_1A);

  }
After change

  function f_TC_8_1_1_3_3_NR5GC() runs on NR5GC_PTC

  { // RRC connection release / Success / With priority information

    //@sic R5-197055 sic@

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell6;

    f_NR5GC_Init(NR_4);

    //Update SIB1 according to specific message contents

    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(2,24));

    f_NR_CellInfo_SetTAC (nr_Cell6, int2bit(2,24));

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell6 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell6);

    v_InterFreqCarrierFreqList_Cell1[0].cellReselectionPriority := 1;

    v_InterFreqCarrierFreqList_Cell1[1].cellReselectionPriority := 5;

    v_InterFreqCarrierFreqList_Cell6[0].cellReselectionPriority := 4;

    v_InterFreqCarrierFreqList_Cell6[1].cellReselectionPriority := 1;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell1, v_InterFreqCarrierFreqList_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell6, v_InterFreqCarrierFreqList_Cell6);

    //Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell6);

    f_NR5GC_Preamble(nr_Cell1, STATE_CONNECTED_3A, PING_Or_TEST_LOOPModeB_ON); // @sic R5-201136 sic@

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_3_TestBody();

    f_NR_TestBody_Set(false);

if (not pc_IP_Ping) {

    f_NR5GC_OpenUE_TestLoopMode_Deactivate_TestMode(nr_Cell6);

    }

    f_NR_Postamble(nr_Cell6, STATE_CONNECTED_3A);

  }
Change 2

	Function name
	fl_TC_8_1_1_3_3_TestBody

	Reason for change
	1. At step 4, power levels are reverted to those defined for time T0. So at step 7 when switching to power levels defined for time T2, the power for NR cell 6 needs to be explicitly stated as the cell is being powered back on

2. f_Get_PDUSessionForDNNType() will return a value not a template, in conjunction with the change of R5s200517.

	Summary of change
	1.At CellPowerList_AtT2, set power level of cell 6 to -88.
2. Remove valueOf() operation on the result of f_Get_PDUSessionForDNNType(), in conjunction with the change of R5s200517.


	TTCN module
	RRC_ConnRel_NR5GC

	MCC160 Comment
	1. Accepted
2. Please see the MCC160 Comments of R5s200517.


Before change

    function fl_TC_8_1_1_3_3_TestBody() runs on NR5GC_PTC

  {

    //@sic R5-197055 sic@

    var ARFCN_ValueNR v_NRf1_SSB_Cell1;

    var ARFCN_ValueNR v_NRf2_SSB_Cell3;

    var ARFCN_ValueNR v_NRf3_SSB_Cell6;

    var FreqPriorityListNR v_FreqPriorityListNR_Step2;

    var FreqPriorityListNR v_FreqPriorityListNR_Step6;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var GSM_MobilityInfo_Type v_PDUSessionInfo;

    var integer v_DRBId;

    var integer v_WaitTime := 300;

    var float v_WaitForConnectionMin := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, int2float(v_WaitTime));

    timer t_Wait;

    v_NRf1_SSB_Cell1 := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_NRf2_SSB_Cell3 := f_NR_CellInfo_GetFrequencySSB(nr_Cell3);

    v_NRf3_SSB_Cell6 := f_NR_CellInfo_GetFrequencySSB(nr_Cell6);

    v_FreqPriorityListNR_Step2 := {

      {

        carrierFreq := v_NRf1_SSB_Cell1,

        cellReselectionPriority := 4,

        cellReselectionSubPriority := omit

      },

      {

        carrierFreq := v_NRf2_SSB_Cell3,

        cellReselectionPriority := 5, // @sic R5-201136 sic@

        cellReselectionSubPriority := omit

      },

      {

        carrierFreq := v_NRf3_SSB_Cell6,

        cellReselectionPriority := 1, // @sic R5-201136 sic@

        cellReselectionSubPriority := omit

      }

    };

    v_FreqPriorityListNR_Step6 := {

      {

        carrierFreq := v_NRf1_SSB_Cell1,

        cellReselectionPriority := 4,

        cellReselectionSubPriority := omit

      }, // @sic R5-201136 sic@

      {

        carrierFreq := v_NRf3_SSB_Cell6,

        cellReselectionPriority := 3,

        cellReselectionSubPriority := omit

      }

    };

    v_CellPowerList_AtT0 := {

      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),

      cs_NR_CellPower(nr_Cell6, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)

    };

    v_CellPowerList_AtT1 := {

      cs_NR_CellPower(nr_Cell3, -94, -94), // @sic R5-201136 sic@ //FR2 power level FFS

      cs_NR_CellPower(nr_Cell6, -88, -88)  // @sic R5-201136 sic@ //FR2 power level FFS

    };

    v_CellPowerList_AtT2 := {

      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE) //FR2 power level FFS

    };

    //@siclog "Step 1" siclog@

    //The SS changes NR Cell 1,NR Cell 3 and NR Cell 6 power level according to the row "T1" in table 8.1.1.3.3.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@

    //The SS transmits an RRCRelease message including the freqPriorityListNR on NR Cell 1.

    f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease(tsc_NR_RRC_TI_Def, -, -, cs_CellReselectionPriorities(-, v_FreqPriorityListNR_Step2)));

    //@siclog "Step 3" siclog@

    //@sic R5-201136 sic@

    //Check: Does the UE perform the Registration procedure for mobility registration update as described in steps 1-3 of TS 38.508-1 [4] Table 4.9.5.2.2-1 on NR Cell 3?

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell3, tsc_NR_RRC_TI_Def, ?);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");

    }

    //@siclog "Step 3A - 3B" siclog@

    //@sic R5-201136 sic@

    //The SS transmits a SecurityModeCommand message.

    //The UE transmits a SecurityModeComplete message.

    f_NR_RRC_ActivateSecurity (nr_Cell3, valueof(v_ReceivedMsg.SecurityProtection.NasCount));

    //@siclog "Step 3C - 3D" siclog@

    //@sic R5-201136 sic@

    //Steps 4-5 of TS 38.508-1 [4] Table 4.9.5.2.2-1 of the generic procedure are performed.

    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3, v_GMM_MobilityInfo, -, -, noRrcConnectionRelease);

    //@siclog "Step 3E - 3F" siclog@

    //@sic R5-201136 sic@

    //The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.

    //The UE transmits an RRCReconfigurationComplete message.

    f_NR_RRCReconfigExistingDRBs (nr_Cell3, omit);

    //@siclog "Step 3G" siclog@

    //@sic R5-201136 sic@

    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.1 indicate that the UE is capable of exchanging IP data on DRB #n associated with the first PDU session on NR Cell 3?

    v_DRBId := f_NR_GetDefaultDRB_ForFirstNonIMSPDUSession();

    v_PDUSessionInfo := valueof(f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Internet_DNN));

    f_NR5GC_CheckDataPath(nr_Cell3, f_NR5GC_GetPdnIndex(v_PDUSessionInfo), dedicatedBearer, v_DRBId, "Step 3G");

    …………………….
  }
After change

  function fl_TC_8_1_1_3_3_TestBody() runs on NR5GC_PTC

  {

    //@sic R5-197055 sic@

    var ARFCN_ValueNR v_NRf1_SSB_Cell1;

    var ARFCN_ValueNR v_NRf2_SSB_Cell3;

    var ARFCN_ValueNR v_NRf3_SSB_Cell6;

    var FreqPriorityListNR v_FreqPriorityListNR_Step2;

    var FreqPriorityListNR v_FreqPriorityListNR_Step6;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;

    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    var GSM_MobilityInfo_Type v_PDUSessionInfo;

    var integer v_DRBId;

    var integer v_WaitTime := 300;

    var float v_WaitForConnectionMin := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, int2float(v_WaitTime));

    timer t_Wait;

    v_NRf1_SSB_Cell1 := f_NR_CellInfo_GetFrequencySSB(nr_Cell1);

    v_NRf2_SSB_Cell3 := f_NR_CellInfo_GetFrequencySSB(nr_Cell3);

    v_NRf3_SSB_Cell6 := f_NR_CellInfo_GetFrequencySSB(nr_Cell6);

    v_FreqPriorityListNR_Step2 := {

      {

        carrierFreq := v_NRf1_SSB_Cell1,

        cellReselectionPriority := 4,

        cellReselectionSubPriority := omit

      },

      {

        carrierFreq := v_NRf2_SSB_Cell3,

        cellReselectionPriority := 5, // @sic R5-201136 sic@

        cellReselectionSubPriority := omit

      },

      {

        carrierFreq := v_NRf3_SSB_Cell6,

        cellReselectionPriority := 1, // @sic R5-201136 sic@

        cellReselectionSubPriority := omit

      }

    };

    v_FreqPriorityListNR_Step6 := {

      {

        carrierFreq := v_NRf1_SSB_Cell1,

        cellReselectionPriority := 4,

        cellReselectionSubPriority := omit

      }, // @sic R5-201136 sic@

      {

        carrierFreq := v_NRf3_SSB_Cell6,

        cellReselectionPriority := 3,

        cellReselectionSubPriority := omit

      }

    };

    v_CellPowerList_AtT0 := {

      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE),

      cs_NR_CellPower(nr_Cell6, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE)

    };

    v_CellPowerList_AtT1 := {

      cs_NR_CellPower(nr_Cell3, -94, -94), // @sic R5-201136 sic@ //FR2 power level FFS

      cs_NR_CellPower(nr_Cell6, -88, -88)  // @sic R5-201136 sic@ //FR2 power level FFS

    };

    v_CellPowerList_AtT2 := {

      cs_NR_CellPower(nr_Cell3, tsc_NR_NonSuitableOffCellSSS_EPRE, tsc_NR_NonSuitableOffCellSSS_EPRE), //FR2 power level FFS

      cs_NR_CellPower(nr_Cell6, -88, -88)  
    };

    //@siclog "Step 1" siclog@

    //The SS changes NR Cell 1,NR Cell 3 and NR Cell 6 power level according to the row "T1" in table 8.1.1.3.3.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@

    //The SS transmits an RRCRelease message including the freqPriorityListNR on NR Cell 1.

    f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease(tsc_NR_RRC_TI_Def, -, -, cs_CellReselectionPriorities(-, v_FreqPriorityListNR_Step2)));

    //@siclog "Step 3" siclog@

    //@sic R5-201136 sic@

    //Check: Does the UE perform the Registration procedure for mobility registration update as described in steps 1-3 of TS 38.508-1 [4] Table 4.9.5.2.2-1 on NR Cell 3?

    v_ReceivedMsg := f_NR_RRC_ConnEst_DefWithNas (nr_Cell3, tsc_NR_RRC_TI_Def, ?);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");

    }

    //@siclog "Step 3A - 3B" siclog@

    //@sic R5-201136 sic@

    //The SS transmits a SecurityModeCommand message.

    //The UE transmits a SecurityModeComplete message.

    f_NR_RRC_ActivateSecurity (nr_Cell3, valueof(v_ReceivedMsg.SecurityProtection.NasCount));

    //@siclog "Step 3C - 3D" siclog@

    //@sic R5-201136 sic@

    //Steps 4-5 of TS 38.508-1 [4] Table 4.9.5.2.2-1 of the generic procedure are performed.

    f_NR5GC_MobilityRegistration_Steps4_6(nr_Cell3, v_GMM_MobilityInfo, -, -, noRrcConnectionRelease);

    //@siclog "Step 3E - 3F" siclog@

    //@sic R5-201136 sic@

    //The SS transmits an RRCReconfiguration message to establish SRB2 and DRB.

    //The UE transmits an RRCReconfigurationComplete message.

    f_NR_RRCReconfigExistingDRBs (nr_Cell3, omit);

    //@siclog "Step 3G" siclog@

    //@sic R5-201136 sic@

    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] subclause 4.9.1 indicate that the UE is capable of exchanging IP data on DRB #n associated with the first PDU session on NR Cell 3?

    v_DRBId := f_NR_GetDefaultDRB_ForFirstNonIMSPDUSession();

    v_PDUSessionInfo := f_Get_PDUSessionForDNNType(f_NR5GC_MobileInfo_GetSessionInfoList(), Internet_DNN);

    f_NR5GC_CheckDataPath(nr_Cell3, f_NR5GC_GetPdnIndex(v_PDUSessionInfo), dedicatedBearer, v_DRBId, "Step 3G");

   ... ...

  }
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. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_8_1_1_3_3.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_1_3_3_PIXIT.xml
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