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1. [bookmark: _Toc122434485][bookmark: _Toc151982587]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 22.4.13a which is part of the NBIOT 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:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
	Mohit, Kanchan
	Mohit.kanchan@keysight.com

0. [bookmark: _Toc151982588]Verification Test Summary 
Test Case: 	22.4.13a
ATS Version:	iwd-TTCN3-B2022-09_D23wk49
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR
[bookmark: _Hlk155604570]	Keysight S8704A Protocol Conformance Toolset
[bookmark: _Hlk155604053]UE used:	Mediatek MTK 6825 UE
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc151982589]Corrections required
None
[bookmark: _GoBack]MCC160 Comments: here are list of changes identified by R&S along with a submission of R5s240108
1.1 [bookmark: _Toc155882707]Correction to f_TC_22_4_13a_NBIOT
	Template name
	f_TC_22_4_13a_NBIOT

	Reason for change
	1. The MMI commands at the start of the test runs are showing up twice as its configured in the test case and also in function f_NBIOT_Preamble
2. According to the agreed prose CR, the check for supportedBandList-r13 is only checked for NTN bands (Any value β such that pc_eBandβ_Supp is TRUE, β = 255, 256), currently TTCN is checking for ALL bands against the pics

	Summary of change
	1. Update the code to remove the MMI command i.e call for f_PreconfigureUE_ForNTN
2. Updated the code to check only the NTN bands 255 and 256 ( new function call fl_NBIOT_CheckSupportedNtnBands)


	TTCN module
	NBIOT_RRC_ControlPlane_NTN

	MCC160 Comment
	1. Accepted, but will beimplemented differenty see change 1.4
2. Accetped, but will be implemented slightly differently to facilitate maintenance, see change 1.2





    
Before Change:
	function f_TC_22_4_13a_NBIOT() runs on NBIOT_PTC
  {//22.4.13a   NB-IoT / NTN / UE capability transfer / Success
    var NB_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var UECapabilityInformation_NB_r13_IEs v_UECapabilityInformation_r13;
    var UE_Capability_NB_r13 v_UECapability;
    var template (present) UE_Capability_NB_r13 v_UE_Capability_NB;

    //System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used
    f_NBIOT_Init(c8);
    
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
      
    //Preconfigure UE supporting TN and NTN access in NB-IoT with UE position
    if(pc_NB_ntn_Connectivity_EPC)
    {
        f_PreconfigureUE_ForNTN(UT);
    }

    //Bring UE to initial state
    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@
    //The SS transmits a UECapabilityEnquiry-NB message to request UE radio access capability information.
    SRB.send(cas_NB_SRB_RrcPdu_REQ(nbiot_Cell1, tsc_SRB1bis, cs_TimingInfo_Now, cs_508_UeCapabilityEnquiry_NB(tsc_RRC_TI_Def)));
    
    //@siclog "Step 2" siclog@
    //Check: Does the UE transmit a UECapabilityInformation-NB message?
    v_UE_Capability_NB := f_NBIOT_EstimateUeCapability_r13();
    SRB.receive(car_NB_SRB_RrcPdu_IND(nbiot_Cell1, tsc_SRB1bis, cr_508_UeCapabilityInformation_NB(tsc_RRC_TI_Def,
                                                                                                  v_UE_Capability_NB,
                                                                                                  cr_UE_RadioPagingInfo_NB(nb1))))
      -> value v_ReceivedAspForUeCapabilityInfo;

    v_UECapabilityInformation_r13 := v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation_r13.criticalExtensions.ueCapabilityInformation_r13;
    v_UECapability := v_UECapabilityInformation_r13.ue_Capability_r13;
    f_NBIOT_CheckReleaseIndicator (v_UECapabilityInformation_r13.ue_Capability_r13.accessStratumRelease_r13);
    fl_NBIOT_CheckMultipleDRB(v_UECapability);
    fl_NBIOT_CheckPhyLayerParameters(v_UECapability.phyLayerParameters_r13);
    fl_NBIOT_CheckSupportedBands(v_UECapability.rf_Parameters_r13.supportedBandList_r13);
    if (v_UECapability.ue_Category_NB_r13 != nb1) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Category does not equal nb1");
    } else {
      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }

    select (v_UECapability.accessStratumRelease_r13) {
      case (rel17){
          f_NBIOT_MatchCapMsgs_r17(v_UECapabilityInformation_r13);
      }
      case else  {
        f_SetVerdictInconc (__FILE__, __LINE__, "AccessStratumRelease not testable"); // a UE implementing an unsupported release must not be failed !
      }
    }

    f_NBIOT_TestBody_Set(false);
    
    //Switch/power off UE
    f_NBIOT_Postamble ( nbiot_Cell1, CONTROL_PLANE, N2_CONNECTED );
  }



After Change:
	function f_TC_22_4_13a_NBIOT() runs on NBIOT_PTC
  {//22.4.13a   NB-IoT / NTN / UE capability transfer / Success
    var NB_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var UECapabilityInformation_NB_r13_IEs v_UECapabilityInformation_r13;
    var UE_Capability_NB_r13 v_UECapability;
    var template (present) UE_Capability_NB_r13 v_UE_Capability_NB;

    //System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used
    f_NBIOT_Init(c8);
    
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
      
    //Preconfigure UE supporting TN and NTN access in NB-IoT with UE position
   /* if(pc_NB_ntn_Connectivity_EPC)
    {
        f_PreconfigureUE_ForNTN(UT);
    }*/ //  removed the MMI command as it is already in f_NBIOT_Preamble

    //Bring UE to initial state
    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@
    //The SS transmits a UECapabilityEnquiry-NB message to request UE radio access capability information.
    SRB.send(cas_NB_SRB_RrcPdu_REQ(nbiot_Cell1, tsc_SRB1bis, cs_TimingInfo_Now, cs_508_UeCapabilityEnquiry_NB(tsc_RRC_TI_Def)));
    
    //@siclog "Step 2" siclog@
    //Check: Does the UE transmit a UECapabilityInformation-NB message?
    v_UE_Capability_NB := f_NBIOT_EstimateUeCapability_r13();
    SRB.receive(car_NB_SRB_RrcPdu_IND(nbiot_Cell1, tsc_SRB1bis, cr_508_UeCapabilityInformation_NB(tsc_RRC_TI_Def,
                                                                                                  v_UE_Capability_NB,
                                                                                                  cr_UE_RadioPagingInfo_NB(nb1))))
      -> value v_ReceivedAspForUeCapabilityInfo;

    v_UECapabilityInformation_r13 := v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation_r13.criticalExtensions.ueCapabilityInformation_r13;
    v_UECapability := v_UECapabilityInformation_r13.ue_Capability_r13;
    f_NBIOT_CheckReleaseIndicator (v_UECapabilityInformation_r13.ue_Capability_r13.accessStratumRelease_r13);
    fl_NBIOT_CheckMultipleDRB(v_UECapability);
    fl_NBIOT_CheckPhyLayerParameters(v_UECapability.phyLayerParameters_r13);
    fl_NBIOT_CheckSupportedNtnBands(v_UECapability.rf_Parameters_r13.supportedBandList_r13); // check only NTN bands
    if (v_UECapability.ue_Category_NB_r13 != nb1) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Category does not equal nb1");
    } else {
      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }

    select (v_UECapability.accessStratumRelease_r13) {
      case (rel17){
          f_NBIOT_MatchCapMsgs_r17(v_UECapabilityInformation_r13);
      }
      case else  {
        f_SetVerdictInconc (__FILE__, __LINE__, "AccessStratumRelease not testable"); // a UE implementing an unsupported release must not be failed !
      }
    }

    f_NBIOT_TestBody_Set(false);
    
    //Switch/power off UE
    f_NBIOT_Postamble ( nbiot_Cell1, CONTROL_PLANE, N2_CONNECTED );
  }



MCC160 proposed implementation:
	function f_TC_22_4_13a_NBIOT() runs on NBIOT_PTC
  {//22.4.13a   NB-IoT / NTN / UE capability transfer / Success
    var NB_SRB_COMMON_IND v_ReceivedAspForUeCapabilityInfo;
    var UECapabilityInformation_NB_r13_IEs v_UECapabilityInformation_r13;
    var UE_Capability_NB_r13 v_UECapability;
    var template (present) UE_Capability_NB_r13 v_UE_Capability_NB;

    //System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used
    f_NBIOT_Init(c8);
    
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
      
    //Preconfigure UE supporting TN and NTN access in NB-IoT with UE position
   if(pc_NB_ntn_Connectivity_EPC and not pc_NB_ntn_only_Connectivity_EPC)
    {
        f_PreconfigureUE_ForNTN(UT);
    }

    //Bring UE to initial state
    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@
    //The SS transmits a UECapabilityEnquiry-NB message to request UE radio access capability information.
    SRB.send(cas_NB_SRB_RrcPdu_REQ(nbiot_Cell1, tsc_SRB1bis, cs_TimingInfo_Now, cs_508_UeCapabilityEnquiry_NB(tsc_RRC_TI_Def)));
    
    //@siclog "Step 2" siclog@
    //Check: Does the UE transmit a UECapabilityInformation-NB message?
    v_UE_Capability_NB := f_NBIOT_EstimateUeCapability_r13();
    SRB.receive(car_NB_SRB_RrcPdu_IND(nbiot_Cell1, tsc_SRB1bis, cr_508_UeCapabilityInformation_NB(tsc_RRC_TI_Def,
                                                                                                  v_UE_Capability_NB,
                                                                                                  cr_UE_RadioPagingInfo_NB(nb1))))
      -> value v_ReceivedAspForUeCapabilityInfo;

    v_UECapabilityInformation_r13 := v_ReceivedAspForUeCapabilityInfo.Signalling.Rrc.Dcch.message_.c1.ueCapabilityInformation_r13.criticalExtensions.ueCapabilityInformation_r13;
    v_UECapability := v_UECapabilityInformation_r13.ue_Capability_r13;
    f_NBIOT_CheckReleaseIndicator (v_UECapabilityInformation_r13.ue_Capability_r13.accessStratumRelease_r13);
    fl_NBIOT_CheckMultipleDRB(v_UECapability);
    fl_NBIOT_CheckPhyLayerParameters(v_UECapability.phyLayerParameters_r13);
    fl_NBIOT_CheckSupportedBands(v_UECapability.rf_Parameters_r13.supportedBandList_r13, tsc_NBIOT_SupportedNtnBandList); 
    if (v_UECapability.ue_Category_NB_r13 != nb1) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Category does not equal nb1");
    } else {
      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 2");
    }

    select (v_UECapability.accessStratumRelease_r13) {
      case (rel17){
          f_NBIOT_MatchCapMsgs_r17(v_UECapabilityInformation_r13);
      }
      case else  {
        f_SetVerdictInconc (__FILE__, __LINE__, "AccessStratumRelease not testable"); // a UE implementing an unsupported release must not be failed !
      }
    }

    f_NBIOT_TestBody_Set(false);
    
    //Switch/power off UE
    f_NBIOT_Postamble ( nbiot_Cell1, CONTROL_PLANE, N2_CONNECTED );
  }


1.2 [bookmark: _Toc155882708]New Function fl_NBIOT_CheckSupportedNtnBands
	function name
	fl_NBIOT_CheckSupportedNtnBands

	Reason for change
	According to the agreed prose CR, the check for supportedBandList-r13 is only checked for NTN bands (Any value β such that pc_eBandβ_Supp is TRUE, β = 255, 256), currently TTCN is checking for ALL bands against the pics

	Summary of change
	New function introduced to check only NTN bands

	TTCN module
	NBIOT_CapabilityFunctions

	MCC160 Comment
	Accepted, but will be implemented slightly differently to facilitate maintenance




New Function:
	function fl_NBIOT_CheckSupportedNtnBands(SupportedBandList_NB_r13 p_SupportedBandList)
  {
    var integer i;
    var integer v_Band;
    var boolean v_Band_pc;
    // re-written  @sic R5s230589 sic@
    
    for (i:= 0; i < lengthof(tsc_NBIOT_SupportedNtnBandList); i:= i+1) { //WI=WA#1235644 Check only NTN bands
      v_Band := tsc_NBIOT_SupportedNtnBandList[i].Band;
      v_Band_pc := tsc_NBIOT_SupportedNtnBandList[i].SupportedByUE;
      if (v_Band_pc != f_NBIOT_CheckFreqBandIndicator(v_Band, p_SupportedBandList)) {
        f_SetVerdict(fail, __FILE__, __LINE__, "PICS does not match reported capability for band nr. " & int2str(v_Band)); // PICS mismatch
      }
    }
  }



    
MCC160 altenrative implementation:
	function fl_NBIOT_CheckSupportedBands(SupportedBandList_NB_r13 p_SupportedBandList,
                                        NBIOT_SupportedBandList_Type p_NBIOT_SupportedBandList := tsc_NBIOT_SupportedBandList)
  {
    var integer i;
    var integer v_Band;
    var boolean v_Band_pc;
    // re-written  @sic R5s230589 sic@
    
    for (i:= 0; i < lengthof(p_NBIOT_SupportedBandList); i:= i+1) {
      v_Band := tsc_NBIOT_SupportedBandList[i].Band;
      v_Band_pc := tsc_NBIOT_SupportedBandList[i].SupportedByUE;
      if (v_Band_pc != f_NBIOT_CheckFreqBandIndicator(v_Band, p_SupportedBandList)) {
        f_SetVerdict(fail, __FILE__, __LINE__, "PICS does not match reported capability for band nr. " & int2str(v_Band)); // PICS mismatch
      }
    }
  }


1.3 [bookmark: _Toc155882709]New contant tsc_NBIOT_SupportedNtnBandList
	name
	tsc_NBIOT_SupportedNtnBandList

	Reason for change
	According to the agreed prose CR, the check for supportedBandList-r13 is only checked for NTN bands (Any value β such that pc_eBandβ_Supp is TRUE, β = 255, 256), currently TTCN is checking for ALL bands against the pics

	Summary of change
	New function introduced to check only NTN bands

	TTCN module
	NBIOT_RRC_Templates

	MCC160 Comment
	Accepted





    
New Function:
	const NBIOT_SupportedBandList_Type tsc_NBIOT_SupportedNtnBandList := {   // @sic R5s230599 sic@
    /* @status    APPROVED (NBIOT) */
    {255, pc_eBand255_Supp},
    {256, pc_eBand256_Supp}
  };



1.4 [bookmark: _Toc155882710]Correction to f_NBIOT_Preamble
	Template name
	f_NBIOT_Preamble

	Reason for change
	In order to avoid multiple switch on / off prompts at the start of the test case it is proposed to add the AT commands after Switch in the current function

	Summary of change
	Removed the call for f_PreconfigureUE_ForNTN and added f_UT_AutomaticPLMN_Select & f_UT_ConfigureNTNPosition after swich on when either pc_NB_ntn_only_Connectivity_EPC or pc_NB_ntn_Connectivity_EPC is set to true.

	TTCN module
	NBIOT_RRC_ControlPlane_NTN

	MCC160 Comment
	Accepted, but solely for pc_NB_ntn_only_Connectivity_EPC since this is a common preamble for NBIOT test cases. Check for NTN connectivity in the f_TC_22_4_13a_NBIOT function has been revised in change 1.1





    
Before Change:
	function f_NBIOT_Preamble(NBIOT_CellId_Type p_CellId,
                            IOT_STATE_Type p_IOT_State,
                            NBIOT_IDLEUPDATED_STATE_Type p_State := STATE2_NB_CONNECTED_UPDATED,
                            template (omit) ExtdDRXParams p_ExtdDRXParams := omit  //@sic R5-212889 sic@
                            ) runs on NBIOT_PTC
  {
    timer t_GuardTimer := tsc_GuardTimePreamble_12min; // @sic R5s200494 sic@

    t_GuardTimer.start;

    // First switch cell back on
    f_NBIOT_SetCellPower(p_CellId, tsc_ServingCellRS_EPRE);
      
    //Preconfigure UE supporting NTN only access in NB-IoT with UE position
    if(pc_NB_ntn_only_Connectivity_EPC)
    {//@sic R5-237126 sic@
        f_PreconfigureUE_ForNTN(UT);
    }

    // Switch on UE
    f_UT_SwitchOnUE(UT, false);

    // Now continue with the procedure
    f_NBIOT_InitialRegistration(p_CellId, p_IOT_State, PREAMBLE, p_State, -, p_ExtdDRXParams);
    
    t_GuardTimer.stop;
  }
  



After Change:
	function f_NBIOT_Preamble(NBIOT_CellId_Type p_CellId,
                            IOT_STATE_Type p_IOT_State,
                            NBIOT_IDLEUPDATED_STATE_Type p_State := STATE2_NB_CONNECTED_UPDATED,
                            template (omit) ExtdDRXParams p_ExtdDRXParams := omit  //@sic R5-212889 sic@
                            ) runs on NBIOT_PTC
  {
    timer t_GuardTimer := tsc_GuardTimePreamble_12min; // @sic R5s200494 sic@

    t_GuardTimer.start;

    // First switch cell back on
    f_NBIOT_SetCellPower(p_CellId, tsc_ServingCellRS_EPRE);
      
    //Preconfigure UE supporting NTN only access in NB-IoT with UE position
    /*if(pc_NB_ntn_only_Connectivity_EPC)
    {//@sic R5-237126 sic@
        f_PreconfigureUE_ForNTN(UT);
    }*/ // removed to avoid additional switch offs / switch on procedures

    // Switch on UE
    f_UT_SwitchOnUE(UT, false);
    if(pc_NB_ntn_only_Connectivity_EPC or pc_NB_ntn_Connectivity_EPC) { //WA#WI=1235644 added AT commands to configure the positions
     //The UE is in Automatic PLMN selection mode
      f_UT_AutomaticPLMN_Select (UT);
      
      //The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
      f_UT_ConfigureNTNPosition(UT);
    }
    // Now continue with the procedure
    f_NBIOT_InitialRegistration(p_CellId, p_IOT_State, PREAMBLE, p_State, -, p_ExtdDRXParams);
    
    t_GuardTimer.stop;
  }
  


1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc121172016][bookmark: _Toc151982590]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NB-IoT band 255 on Anrtsu and band 256 on Keysing using ciphering algorithm eea1 and integrity algorithm eia1.  
3 [bookmark: _Toc121172017][bookmark: _Toc151982591]Execution Log Files
3.1 [bookmark: _Toc151982592][bookmark: _Hlk120026754]Mediatek MTK 6825 UE
The Mediatek MTK 6825 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and Keysight S8704A Protocol Conformance Toolset and . The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu/TC_22_4_13a_LOG.xml
Keysight/ TC_22_4_13a_LOG.html
· PICS/PIXIT parameter file:
       Anritsu/TC_22_4_13a _PIXIT.txt
       Keysight/TC_22_4_13a _PIXIT.xml



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc121172019][bookmark: _Toc151982593]References 
	[1]
	R5s240093: Supporting information for addition of NBIOT RRC NTN testcase 22.4.13a



