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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of Rel-13 NB-IoT test case 22.4.12 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ ATS delivery.

The test case can be demonstrated to run with one Rel-13 NB-IoT UE (see section 5). Execution log is provided as evidence.
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3. Verification Test Summary

Test Case:
TC_22_4_12
Test Group:
NBIOT\22_4\NBIOT_RRC_ControlPlane.ttcn
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
R&S CMW500
UE used:
Qualcomm MDM9206

Verification Status:
PASS


4. Corrections required for TC 22.4.12
Change 1 – Correction to function ‘f_NBIOT_CellInfo_Init’
	Function name
	f_NBIOT_CellInfo_Init ()

	Reason for change
	f_NBIOT_InitFrequency_f1Tof3 incorrectly uses px_ePrimaryFrequencyBand instead of p_FrequencyBand which is passed as input to the function call f_NBIOT_CellInfo_Init. As a result the second cell is initialized with incorrect f1-f3.

	Summary of change
	Replaced parameter px_ePrimaryFrequencyBand with p_FrequencyBand in f_NBIOT_InitFrequency_f1Tof3().

	TTCN module
	Common\NBIOT\NBIOT_CellInfo.ttcn

	MCC160 Comment
	Accepted


Before change
	  function f_NBIOT_CellInfo_Init(NBIOT_CellId_Type  p_CellId,
                                 integer  p_FrequencyBand,
                                 NB_Combination_Type p_SysinfoCombination,
                                 boolean p_DoAttachWithoutPDN,
                                 NB_SubCarrierSpacingUL_Type p_SubCarrierSpacingUL) return NBIOT_CellInfo_Type
  {
    var NB_CellIdentities_Type v_CellIds  := fl_NBIOT_InitCellIdentities(p_CellId);
    var CellTimingInfo_Type v_CellTiming := fl_NBIOT_InitialiseCellTiming(p_CellId);
    var NB_Combination_Type v_SysinfoCombination := fl_NBIOT_CheckSysinfoCombination(p_CellId, p_SysinfoCombination);
    var NB_CarrierFreq_Type v_UL_DL_Earfcn;
    var NAS_Parameter_Type v_NAS_Param;
    var template (value) NB_BcchInfo_Type  v_BCCH_Info;
    var template (value) NBIOT_CellInfo_Type v_CellInfo;
    var NB_OperationMode_Type v_OperationMode := fl_NBIOT_OperationMode();
    // Initialise Frequencies f1/f2/f3/f5
    var NBIOT_Frequency_fList_Type v_Freq := f_NBIOT_InitFrequency_f1Tof3 (px_ePrimaryFrequencyBand, v_OperationMode); // @sic R5-171561 sic@
    // Initialised Frequency per cell. See 36.508 Table 8.1.4.2-1
    // Cell 1/2/4/11 -> Frequency f1
    // Cell 3/12/23 -> Frequency f2
    // Cell 6/13 -> Frequency f3
    // Cell 10 -> Frequency f5
    select (p_CellId) {
      case (nbiot_Cell1,
            nbiot_Cell2,
            nbiot_Cell4,
            nbiot_Cell10,
            nbiot_Cell11) {
        v_UL_DL_Earfcn := v_Freq.f1;   //f1
      }
      case (nbiot_Cell3,
            nbiot_Cell12,
            nbiot_Cell23) {
        v_UL_DL_Earfcn := v_Freq.f2;  // f2
      }
      case (nbiot_Cell6, nbiot_Cell13) {
        v_UL_DL_Earfcn := v_Freq.f3;   // f3
      }
      case (nbiot_Cell14) {
        FatalError (__FILE__, __LINE__, "invalid cell Identity"); // @sic R5-171561 sic@
      }
      case else {
        FatalError (__FILE__, __LINE__, "invalid cell Identity");
      }
    }
    // Initialise NAS parameters
    v_NAS_Param := fl_NBIOT_InitNAS_forRRC_Cells(p_CellId);
    // Initialise SYSINFO
    v_BCCH_Info := f_NBIOT_InitSystemInformation(p_CellId,
                                                 v_CellIds.CellIdentity,
                                                 v_SysinfoCombination,
                                                 p_FrequencyBand,
                                                 v_OperationMode,
                                                 { f_NBIOT_PLMN_Identity(v_NAS_Param.Guti_Parameters.PLMN_Identity, p_DoAttachWithoutPDN) },
                                                 v_NAS_Param.TrackingAreaCode);
    v_CellInfo := cs_NBIOT_CellInfoDef(v_CellIds,
                                       v_SysinfoCombination,
                                       p_FrequencyBand,
                                       v_UL_DL_Earfcn,
                                       v_NAS_Param,
                                       v_BCCH_Info,
                                       v_CellTiming,
                                       p_SubCarrierSpacingUL);
    return valueof(v_CellInfo);
  }  



After change
	  function f_NBIOT_CellInfo_Init(NBIOT_CellId_Type  p_CellId,
                                 integer  p_FrequencyBand,
                                 NB_Combination_Type p_SysinfoCombination,
                                 boolean p_DoAttachWithoutPDN,
                                 NB_SubCarrierSpacingUL_Type p_SubCarrierSpacingUL) return NBIOT_CellInfo_Type
  {
    var NB_CellIdentities_Type v_CellIds  := fl_NBIOT_InitCellIdentities(p_CellId);
    var CellTimingInfo_Type v_CellTiming := fl_NBIOT_InitialiseCellTiming(p_CellId);
    var NB_Combination_Type v_SysinfoCombination := fl_NBIOT_CheckSysinfoCombination(p_CellId, p_SysinfoCombination);
    var NB_CarrierFreq_Type v_UL_DL_Earfcn;
    var NAS_Parameter_Type v_NAS_Param;
    var template (value) NB_BcchInfo_Type  v_BCCH_Info;
    var template (value) NBIOT_CellInfo_Type v_CellInfo;
    var NB_OperationMode_Type v_OperationMode := fl_NBIOT_OperationMode();
    // Initialise Frequencies f1/f2/f3/f5
    var NBIOT_Frequency_fList_Type v_Freq := f_NBIOT_InitFrequency_f1Tof3 (p_FrequencyBand, v_OperationMode); // @sic R5-171561 sic@
    // Initialised Frequency per cell. See 36.508 Table 8.1.4.2-1
    // Cell 1/2/4/11 -> Frequency f1
    // Cell 3/12/23 -> Frequency f2
    // Cell 6/13 -> Frequency f3
    // Cell 10 -> Frequency f5
    select (p_CellId) {
      case (nbiot_Cell1,
            nbiot_Cell2,
            nbiot_Cell4,
            nbiot_Cell10,
            nbiot_Cell11) {
        v_UL_DL_Earfcn := v_Freq.f1;   //f1
      }
      case (nbiot_Cell3,
            nbiot_Cell12,
            nbiot_Cell23) {
        v_UL_DL_Earfcn := v_Freq.f2;  // f2
      }
      case (nbiot_Cell6, nbiot_Cell13) {
        v_UL_DL_Earfcn := v_Freq.f3;   // f3
      }
      case (nbiot_Cell14) {
        FatalError (__FILE__, __LINE__, "invalid cell Identity"); // @sic R5-171561 sic@
      }
      case else {
        FatalError (__FILE__, __LINE__, "invalid cell Identity");
      }
    }
    // Initialise NAS parameters
    v_NAS_Param := fl_NBIOT_InitNAS_forRRC_Cells(p_CellId);
    // Initialise SYSINFO
    v_BCCH_Info := f_NBIOT_InitSystemInformation(p_CellId,
                                                 v_CellIds.CellIdentity,
                                                 v_SysinfoCombination,
                                                 p_FrequencyBand,
                                                 v_OperationMode,
                                                 { f_NBIOT_PLMN_Identity(v_NAS_Param.Guti_Parameters.PLMN_Identity, p_DoAttachWithoutPDN) },
                                                 v_NAS_Param.TrackingAreaCode);
    v_CellInfo := cs_NBIOT_CellInfoDef(v_CellIds,
                                       v_SysinfoCombination,
                                       p_FrequencyBand,
                                       v_UL_DL_Earfcn,
                                       v_NAS_Param,
                                       v_BCCH_Info,
                                       v_CellTiming,
                                       p_SubCarrierSpacingUL);
    return valueof(v_CellInfo);
  }



Change 2  – Correction to template ‘cr_AdditionalUpdateTypeAny’
	Template name
	cr_AdditionalUpdateTypeAny ()

	Reason for change
	As per TS 24.301 cl. 5.3.15 (v13.9.0), in TAU request message UE can report support of Preferred CIoT network behaviour (PNB-CIoT) in the additionalUpdateType IE. However, TTCN expects UE to declare no additional support which is not correct.

	Summary of change
	Replaced the matching parameter for pnb_CIOT in receive template against ANY.

	TTCN module
	Common\NAS\NAS_CommonTemplates.ttcn

	MCC160 Comment
	Instead, used existing template cr_AdditionalUpdateType_CIOT in all NBIOT functions


Before change
	  template (present) AdditionalUpdateType cr_AdditionalUpdateTypeAny :=
  { /* 24.301 cl. 9.9.3.0B */
    /* @status    APPROVED (IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, POS, SSNITZ, UTRAN) */
    /* @sic R5s100135 sic@ */
    iei       := 'F'H,                            // currently only used as TV
    pnb_CIOT  := tsc_Spare2, // @sic R5s160711 Baseline Moving sic@
    signallingActiveFlag := tsc_Spare1, // @sic R5s160711 Baseline Moving sic@
    addUpdateTypeValue := ?
  };



After change
	  template (present) AdditionalUpdateType cr_AdditionalUpdateTypeAny :=
  { /* 24.301 cl. 9.9.3.0B */
    /* @status    APPROVED (IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, NBIOT, POS, SSNITZ, UTRAN) */
    /* @sic R5s100135 sic@ */
    iei       := 'F'H,                            // currently only used as TV
    pnb_CIOT  := ?, // @sic R5s160711 Baseline Moving sic@
    signallingActiveFlag := tsc_Spare1, // @sic R5s160711 Baseline Moving sic@
    addUpdateTypeValue := ?
  };



5. Execution Log Files

5.1 Qualcomm MDM9206

The Qualcomm MDM9206 UE passed this (Rel-13) NB-IoT test case on R&S CMW500 Multi-RAT Protocol Tester in NB-IoT FDD band 1. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
Rohde-Schwarz\tc_22_4_12_NB-IoT_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


In the log file (in .txt / -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.
References
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	R5s170340:   Supporting information for agreement of NB-IoT TC 22.4.12 in FDD mode.
                          This archive comprises:

                        -  html and text format execution log files 


	
	


