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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.1.2.23 which is part of the ATS iwd-TTCN3-B2019-06_D20wk11 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:
Fu Wang

wangfu@datangmobile.cn
1.1 Verification Test Summary

Test Case: 
6.1.2.23
ATS Version:
iwd-TTCN3-B2019-06_D20wk11
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1
	Function name
	f_NR5GC_Init_MFBI()

	Reason for change
	1. The order of parameters in function f_NR_GetFrequencyMFBI_f1tof4 is reversed.

	Summary of change
	1. Modify the order for parameter px_NR_PrimaryBand and px_NR_OverlappingNotSupportedBand_MFBI.

	TTCN module
	NR5GC_CommonFunctions.ttcn

	MCC160 Comment
	Rejected. NR Cells 1, 2 and 3 are configured with the overlapping not supported bands and px_NR_PrimaryBand is the MFBI band, the order is not reverse.
In addition, a supportedBandListNR include px_NR_PrimaryBand should be checked in function f_NR_Capability. See MCC160 Implementation below.


Before change

function f_NR5GC_Init_MFBI(NR_SysinfoCombination_Type p_NR_SysinfoCombination

                             ) runs on NR5GC_PTC

  {

    var template(value) NR_Frequencyf1tof4_Type v_NR_PrimaryFrequencyf1Tof4 := f_NR_GetFrequencyMFBI_f1tof4(px_NR_OverlappingNotSupportedBand_MFBI, px_NR_PrimaryBand);

    var template(value) NR_Frequencyf1tof4_Type v_NR_SecondaryFrequencyf1tof4 := f_NR_GetFrequencySA_f1tof4(px_NR_SecondaryBand);

    fl_NR_InitCommon( v_NR_PrimaryFrequencyf1Tof4, px_NR_OverlappingNotSupportedBand_MFBI, v_NR_SecondaryFrequencyf1tof4, px_NR_SecondaryBand, p_NR_SysinfoCombination);

  }
After change

function f_NR5GC_Init_MFBI(NR_SysinfoCombination_Type p_NR_SysinfoCombination

                             ) runs on NR5GC_PTC

  {

    var template(value) NR_Frequencyf1tof4_Type v_NR_PrimaryFrequencyf1Tof4 := f_NR_GetFrequencyMFBI_f1tof4(px_NR_PrimaryBand, px_NR_OverlappingNotSupportedBand_MFBI); 

    var template(value) NR_Frequencyf1tof4_Type v_NR_SecondaryFrequencyf1tof4 := f_NR_GetFrequencySA_f1tof4(px_NR_SecondaryBand);

    fl_NR_InitCommon( v_NR_PrimaryFrequencyf1Tof4, px_NR_OverlappingNotSupportedBand_MFBI, v_NR_SecondaryFrequencyf1tof4, px_NR_SecondaryBand, p_NR_SysinfoCombination);

  }
MCC160 Implemenation
  function f_TC_6_1_2_23_NR5GC() runs on NR5GC_PTC

  { // Cell reselection/ MFBI
    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB1;

    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB4;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell2;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell10;
    var NG_NAS_MSG_Indication_Type v_RegistrationRequest;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var PLMN_Identity v_ASN_PLMN;

    var NAS_PlmnId v_PLMN;
    var NG_NAS_GutiParameters_Type v_GutiParams;

    var template (value) NG_MobileIdentity v_GUTIToSend;

    var TrackingAreaCode v_TAC;
    var template (value) NG_TrackingAreaIdList v_TAIList;

    var NasCount_Type v_NasCount;

    var template (value) NG_NAS_DL_Message_Type v_MsgToSend;
    ...

    // Table 6.1.2.23.3.3-4: SIB4 for NR Cell 3 and NR Cell 10

    v_InterFreqCarrierFreqList_Cell10 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell10);

    v_InterFreqCarrierFreqList_Cell10[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB4;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell10, v_InterFreqCarrierFreqList_Cell10);
    ...

    // Preamble: UE is in state Switched OFF (state 0N-B).

    // @sic R5-202606, R5s200826 sic@
    v_ASN_PLMN := f_NR_CellInfo_GetPLMN (nr_Cell1);
    v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1);
    v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);
    v_TAC := f_NR_CellInfo_GetTAC (nr_Cell1);
    v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN, {bit2oct(v_TAC)});
    v_RegistrationRequest := f_NR5GC_Preamble_Steps1_4(nr_Cell1);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_RegistrationRequest.Pdu, Initial_NoSecurity)) {

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

    }

    // Do Authentication and SMC

    v_NasCount := f_NR5GC_RRC_Idle_Steps5_9_AKA (v_GMM_MobilityInfo, nr_Cell1, v_RegistrationRequest, v_PLMN, Initial_NoSecurity);

    // Store GMM Mobility Info now

    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(v_GMM_MobilityInfo);

   // RRC Security Mode procedure

    f_NR_RRC_ActivateSecurity (nr_Cell1, v_NasCount); // Use NasCount returned from NAS S.M. Complete

    // Steps 12 - 13

    f_NR_Capability(nr_Cell1, px_NR_PrimaryBand);

    // Check that the px_NR_OverlappingNotSupportedBand_MFBI band is not supported by UE

    f_NR_CheckNotSupportedBand(px_NR_OverlappingNotSupportedBand_MFBI);

    // Step 14

    // Registration Accept

    v_MsgToSend := f_Get_NG_RegistrationAcceptMsg (Initial_Secure,

                                                   v_GUTIToSend,

                                                   v_TAIList,

                                                   -, -, -, -, -,

                                                   f_NR5GC_GetPDU_SessionStatus(v_RegistrationRequest)

                                                   );

    SRB.send(cas_NR_SRB_NasPdu_REQ(nr_Cell1, tsc_NR_RbId_SRB1, -, cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered, v_MsgToSend)));

    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell1, TESTMode_OFF);

    f_NR_UE_DeRegisterOnSwitchOff (nr_Cell1, STATE_IDLE_1A);
    f_NR_TestBody_Set(true);
   ...

  }

  function f_NR_Capability(NR_CellId_Type p_CellId , template (omit) integer p_NRBandInd := omit) runs on NR_BASE_PTC

  {

    var NR_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;

    var integer v_NRBandInd := f_NR_CellInfo_GetBandIndicator(p_CellId);

    var UE_NR_Capability v_NrCapability;

    var integer i;

    var boolean v_FoundBand := false;

    if (isvalue (p_NRBandInd)) { // @sic R5s200826 sic@

      v_NRBandInd := valueof(p_NRBandInd);

    }

    SRB.send(cas_NR_SRB1_RrcPdu_REQ(p_CellId, -, cs_38508_UECapabilityEnquiry(tsc_NR_RRC_TI_Def, nr)));

    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_CellId, cr_38508_UECapabilityInformationAny(tsc_NR_RRC_TI_Def)))

      -> value v_ReceivedAspForUeCapabilityInfo;

    // Decode and store the UE-CapabilityRAT-Container

    v_NrCapability := f_NR_DecodeNrCapMsg(v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation.criticalExtensions.ueCapabilityInformation.ue_CapabilityRAT_ContainerList[0].ue_CapabilityRAT_Container);

    f_NR_MobileInfo_NRCap_Set(v_NrCapability);

    // Check the UE release

    f_NR_CheckReleaseIndicator(v_NrCapability.accessStratumRelease);

    select (v_NrCapability.accessStratumRelease) {

      case (rel15) {

      }

      case else{

        FatalError (__FILE__, __LINE__, "accessStratumRelease not yet considered");

      }

    }

    for (i := 0; i < lengthof(v_NrCapability.rf_Parameters.supportedBandListNR); i := i+1) { // @sic R5-190783 sic@

      if (match(v_NrCapability.rf_Parameters.supportedBandListNR[i].bandNR, v_NRBandInd)) {

        v_FoundBand := true;

        break;

      }

    }

    if (not v_FoundBand) { // @sic R5s190109 sic@

      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "NR Freq Band Ind must match value sent");

    }

  }

  function f_NR5GC_Preamble_Steps1_4(NR_CellId_Type p_CellId)  runs on NR5GC_PTC return NG_NAS_UL_Pdu_Type

  {

    // turn on NR cell

    f_NR_SetCellPower (p_CellId, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);

    // Switch on UE

    f_NR5GC_SwitchOnAndResetIMS();

    // Steps 2 - 4

    // RRC Connection Setup

    return f_NR_RRC_ConnEst_DefWithNas (p_CellId, tsc_NR_RRC_TI_Def, ?, (tsc_SHT_NoSecurityProtection, tsc_SHT_IntegrityProtected));

  }

  //=======================================================================================//

  function f_NR_GetFrequencyMFBI_f1tof4 ( FreqBandIndicatorNR p_FreqBandIndicatorNR, FreqBandIndicatorNR p_FreqOverlappingBandIndicatorNR ) return template(value) NR_Frequencyf1tof4_Type

  {

    var template(value) NR_Frequencyf1tof4_Type v_NR_Frequencyf1tof4 := cs_NR_Frequencyf1tof4_Dummy;

    var P_Max v_P_Max := f_NR_InitP_Max(f_NR_IsBandFR1(p_FreqBandIndicatorNR));

    select (p_FreqBandIndicatorNR){

...
      case( 77 ){

        select (p_FreqOverlappingBandIndicatorNR){

          case( 78 ){

            //@sic R5-201022 sic@

            v_NR_Frequencyf1tof4.FrequencyInfoDL_f1 := cs_SS_FrequencyInfoDL(cs_FrequencyInfoDL( 620352 , 77 , 620058 , 0 , kHz30 , 273 ), 100 , 6 , 2 , 4 , 0 , 2 );

            v_NR_Frequencyf1tof4.FrequencyInfoUL_f1 := cs_SS_FrequencyInfoUL(cs_FrequencyInfoUL( -, -, 0 , kHz30 , 273 ,v_P_Max), 100 );

            v_NR_Frequencyf1tof4.FrequencyInfoDL_f2 := cs_SS_FrequencyInfoDL(cs_FrequencyInfoDL( 633696, 77 , 630942, 102 , kHz30 , 273 ), 100 , 18 , 2 , 208 , 0 , 2 );

            v_NR_Frequencyf1tof4.FrequencyInfoUL_f2 := cs_SS_FrequencyInfoUL(cs_FrequencyInfoUL( -, -, 102 , kHz30 , 273 ,v_P_Max), 100 );

            v_NR_Frequencyf1tof4.FrequencyInfoDL_f3 := cs_SS_FrequencyInfoDL(cs_FrequencyInfoDL( 647040, 77 , 634628, 504 , kHz30 , 273 ), 100 , 4 , 3 , 1014 , 0 , 3 );

            v_NR_Frequencyf1tof4.FrequencyInfoUL_f3 := cs_SS_FrequencyInfoUL(cs_FrequencyInfoUL( -, -, 504 , kHz30 , 273 ,v_P_Max), 100 );

          }

          case else { FatalError(__FILE__, __LINE__, "Invalid NR MFBI band combination")}

        }

      }

...

 { FatalError(__FILE__, __LINE__, "Invalid NR MFBI band combination")}

    }

    return v_NR_Frequencyf1tof4;

  }
2.2 Change 2
	Function name
	f_TC_6_1_2_23_NR5GC()

	Reason for change
	1. According to prose CR R5-202606, NG state type is wrong.

	Summary of change
	1. Modify STATE_OFF_0A to STATE_OFF_0B.

	TTCN module
	Idle_CellReSelection_NR5GC.ttcn

	MCC160 Comment
	Accepted in principle, please see above MCC160 implementation.


Before change

function f_TC_6_1_2_23_NR5GC() runs on NR5GC_PTC

  { // Cell reselection/ MFBI

    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB1;

    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB4;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell2;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell10;

    f_NR5GC_Init_MFBI(NR_4);

    v_MultiFrequencyBandListNR_SIB1 := {

      cs_38508_NR_MultiBandInfo(px_NR_OverlappingNotSupportedBand_MFBI),

      cs_38508_NR_MultiBandInfo(px_NR_PrimaryBand)

    };

    v_MultiFrequencyBandListNR_SIB4 := {

      cs_38508_NR_MultiBandInfo(px_NR_PrimaryBand)

    };

    // Table 6.1.2.23.3.3-2: SIB1 for NR Cell 1, NR Cell 2 and NR Cell 3

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell1, valueof(v_MultiFrequencyBandListNR_SIB1));

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell2, valueof(v_MultiFrequencyBandListNR_SIB1));

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell3, valueof(v_MultiFrequencyBandListNR_SIB1));

    // Table 6.1.2.23.3.3-3: SIB4 for NR Cell 1 and NR Cell 2

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell1[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB4;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell1, v_InterFreqCarrierFreqList_Cell1);

    v_InterFreqCarrierFreqList_Cell2 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell2);

    v_InterFreqCarrierFreqList_Cell2[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB4;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell2, v_InterFreqCarrierFreqList_Cell2);

    // Table 6.1.2.23.3.3-4: SIB4 for NR Cell 3 and NR Cell 10

    v_InterFreqCarrierFreqList_Cell10 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell10);

    v_InterFreqCarrierFreqList_Cell10[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB1;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell10, v_InterFreqCarrierFreqList_Cell10);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1, -80, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -80, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell10, -80, -82);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell10);

    // Preamble: UE is in state Switched OFF (state 0-A).

    f_NR5GC_Preamble(nr_Cell1, STATE_OFF_0A);

    // Check that the px_NR_OverlappingNotSupportedBand_MFBI band is not supported by UE

    f_NR_CheckNotSupportedBand(px_NR_OverlappingNotSupportedBand_MFBI);

    f_NR_TestBody_Set(true);

    f_TC_6_1_2_23_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }
After change

function f_TC_6_1_2_23_NR5GC() runs on NR5GC_PTC

  { // Cell reselection/ MFBI

    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB1;

    var template(value) MultiFrequencyBandListNR_SIB v_MultiFrequencyBandListNR_SIB4;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell2;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell10;

    f_NR5GC_Init_MFBI(NR_4);

    v_MultiFrequencyBandListNR_SIB1 := {

      cs_38508_NR_MultiBandInfo(px_NR_OverlappingNotSupportedBand_MFBI),

      cs_38508_NR_MultiBandInfo(px_NR_PrimaryBand)

    };

    v_MultiFrequencyBandListNR_SIB4 := {

      cs_38508_NR_MultiBandInfo(px_NR_PrimaryBand)

    };

    // Table 6.1.2.23.3.3-2: SIB1 for NR Cell 1, NR Cell 2 and NR Cell 3

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell1, valueof(v_MultiFrequencyBandListNR_SIB1));

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell2, valueof(v_MultiFrequencyBandListNR_SIB1));

    f_NR_CellInfo_SetSIB1_FrequencyBandlist(nr_Cell3, valueof(v_MultiFrequencyBandListNR_SIB1));

    // Table 6.1.2.23.3.3-3: SIB4 for NR Cell 1 and NR Cell 2

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell1[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB4;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell1, v_InterFreqCarrierFreqList_Cell1);

    v_InterFreqCarrierFreqList_Cell2 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell2);

    v_InterFreqCarrierFreqList_Cell2[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB4;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell2, v_InterFreqCarrierFreqList_Cell2);

    // Table 6.1.2.23.3.3-4: SIB4 for NR Cell 3 and NR Cell 10

    v_InterFreqCarrierFreqList_Cell10 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell10);

    v_InterFreqCarrierFreqList_Cell10[0].frequencyBandList := v_MultiFrequencyBandListNR_SIB1;

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell10, v_InterFreqCarrierFreqList_Cell10);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell1, -80, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -80, -82);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell10, -80, -82);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell10);

    // Preamble: UE is in state Switched OFF (state 0-A).

    f_NR5GC_Preamble(nr_Cell1, STATE_OFF_0B); 

    // Check that the px_NR_OverlappingNotSupportedBand_MFBI band is not supported by UE

    f_NR_CheckNotSupportedBand(px_NR_OverlappingNotSupportedBand_MFBI);

    f_NR_TestBody_Set(true);

    f_TC_6_1_2_23_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  }
3 Branches executed

4 Execution Log Files

4.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file:
\ TC_6_1_2_23_NR5GC_N78.log
· PIXCIT settings used:
\ Pics(HiSilicon).xml

\Pixit(TC_6_1_2_23_NR5GC).xml
5 References

	[1]
	R5s200827:   Supporting information for agreement of NR5GC test case 6.1.2.23 in FR1


