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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 22.2.9 which is part of the NBIOT test suite. Only essential changes to the TTCN are applied and documented in section 4.

With these changes applied the test case can be demonstrated to run with one or more NBIOT UEs 
(see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
TC_22_2_9
Test Group:
/NBIOT/22_2/NBIOT_Idle_CellReselection.ttcn

ATS Version:
iwd-TTCN3-B2013-03_D17wk23 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
Qualcomm MDM9206
Verification Status:
PASS
4 Corrections required for test case 22.2.9
4.1 Introduction

This section describes the changes required to make test case 22.2.9 run correctly with a NBIOT UE. All modifications are marked with label “WA#” in the TTCN comments column of the enclosed ATS [1].

The ATS version used as basis was NBIOT testsuite which is part of iwd-TTCN3-B2013-03_D17wk23 release. This testsuite provided by MCC160 contains NBIOT test cases. 
4.2 Change  – function f_22_2_9_NBIOT()
	Function name
	f_22_2_9_NBIOT()

	Reason for change
	In the current TTCN implementation, the s_nonIntrasearch for Ncell3 is set to 31. As per the 36.523-1 Sec 22.2.9.3.2 expected test sequence, after the T2 power setting (Table 22.2.9.3.2-1 of Prose) is applied and the UE paged about updated SIB3, the UE should not perform the inter-frequency cell search since Srxlev of Ncell3 is greater than s_nonintrasearch for Ncell3.
However, because s_nonintrasearch is set to 31(62 actual value), the UE detects the change in power level when T2 is applied, and before the UE reads the updated SIB3, a situation arises when the Srxlev for Ncell3 < s_nonintraseach. This results in the UE performing the inter-frequency measurement and then it finds that Ncell1 is at higher power than Ncell3. This results in the UE trying to camp on Ncell1, which results in testcase failure.

To avoid this, it is proposed that the s_nonintrasearch for Ncell3 be set to 0.

In the current TTCN, as per T3 setting (Table 22.2.9.3.2-1), Ncell3 is set to -91dBm. It is expected that Srxlev for Ncell3 is less than s_nonintrasearch, which is now set to 8 (IE value 16). However, Srxlev for Ncell3 at this stage is -91-(2*53) which is 15. This is only 1 dB less than s_nonIntraSearch, and will cause instability while running the testcase. Hence, it is proposed, that instead of setting Ncell3 to -91dBm, it is set to -95dBm.

	Summary of change
	Implemented the TTCN code for setting s_nonIntraSearch for Ncell3 to 0. 
Instead of setting Ncell3 to -91dBm at T3 (Table 22.2.9.3.2-1), set it to -95dBm.

A Prose CR will be raised for both these changes.

Please see screenshots.

	TTCN module
	NBIOT_Idle_CellReselection.ttcn

	MCC160 Comment
	


Before change
	function f_TC_22_2_9_NBIOT() runs on NBIOT_PTC
  {/*NB-IoT / Inter-frequency cell reselection*/
    var SystemInformationBlockType3_NB_r13 v_SIB3;
    var template (value) SystemInformationBlockType5_NB_r13 v_SIB5;
    var NB_CarrierFreq_Type v_CarrierFreq_Cell1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT3;
    v_CellPowerList_AtT1 := {
      cs_NB_CellPower (nbiot_Cell1, -91),
      cs_NB_CellPower (nbiot_Cell2, -85),
      cs_NB_CellPower (nbiot_Cell3, -73)
    };
    v_CellPowerList_AtT2 := {
      cs_NB_CellPower (nbiot_Cell1, -75),
      cs_NB_CellPower (nbiot_Cell2, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower (nbiot_Cell3, -79)
    };
    v_CellPowerList_AtT3 := {
      cs_NB_CellPower (nbiot_Cell1, -79),
      cs_NB_CellPower (nbiot_Cell2, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower (nbiot_Cell3, -91)
    };
    //Initialise all cell, security and mobile parameters
    f_NBIOT_Init (c3);
    //Set TAC according to 36.508 8.1.4.3.1: Tracking Area Code (TAC)
    //TAC for Cell 1 is set to 1 in f_NBIOT_Init ();
    f_NBIOT_CellInfo_SetTAC (nbiot_Cell2, tsc_Idle_TAC_Cell2);
    f_NBIOT_CellInfo_SetTAC (nbiot_Cell3, tsc_Idle_TAC_Cell3);
    //Set maximum cell powel level for Cell 3 to be used in creation
    f_NBIOT_CellInfo_InitMaxReferencePower (nbiot_Cell1, -75);
    f_NBIOT_CellInfo_InitMaxReferencePower (nbiot_Cell3, -73);
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell2, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell3, CONTROL_PLANE);
    //Bring UE to inital state
    f_NBIOT_Preamble (nbiot_Cell1, CONTROL_PLANE, STATE3_NB_IDLEUPDATED);
    f_NBIOT_TestBody_Set (true);   
    //@siclog "Step 1" siclog@
    //Change cell settings according to T1
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT1);
    //@siclog "Step 2" siclog@
    //Check if UE camps on cell 3
    f_NBIOT_508CheckCampOnNewNBIOTCell (nbiot_Cell3, CONTROL_PLANE);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Test Case 22.2.9 Step 2");
    //@siclog "Step 3-4" siclog@
    //SIB3-NB according to Table 22.2.9.3.3-1
    v_SIB3 := f_NBIOT_CellInfo_GetSIB3(nbiot_Cell1);
    v_SIB3.cellReselectionServingFreqInfo_r13.s_NonIntraSearch_r13 := 8;
    f_NBIOT_CellInfo_SetSIB3 (nbiot_Cell1, v_SIB3);
    v_SIB3 := f_NBIOT_CellInfo_GetSIB3(nbiot_Cell3);
    v_SIB3.cellReselectionServingFreqInfo_r13.s_NonIntraSearch_r13 := 8;    
    f_NBIOT_CellInfo_SetSIB3 (nbiot_Cell3, v_SIB3);
    //SIB5-NB according to Table 22.2.9.3.3-4
    v_CarrierFreq_Cell1 := f_NBIOT_CellInfo_GetEARFCN(nbiot_Cell1);
    v_SIB5 := cs_508_SystemInformationBlockType5_NB_Def ({cs_NB_InterFreqCarrierFreq (v_CarrierFreq_Cell1)});
    f_NBIOT_CellInfo_SetSIB5 (nbiot_Cell3, v_SIB5);
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT2);
    //MIB-NB according to Table 22.2.9.3.3-2
    f_NBIOT_ModifySysinfoUE_Off (nbiot_Cell1); // UE not camped on this cell, so effectively 'off'. Just update sysinfo
    f_NBIOT_ModifySysinfo (nbiot_Cell3, true);    
    //@siclog "Step 5" siclog@
    //Check for no RRCConnectionRequest-NB message on Ncell 1
    if (f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell1, 60.0)) {
      //* @verdict fail UE sent RRCConnectionRequest-NB message on Ncell 1 within v_TimerValue
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 22.2.9 Step 5");
    }
    //@siclog "Step 6" siclog@
    //Change cell settings according to T3
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT3);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "PB: Power level changed as per T3");
    //@siclog "Step 7" siclog@
    //Check if UE camps on cell 3
    f_NBIOT_508CheckCampOnNewNBIOTCell (nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Test Case 22.2.9 Step 7");
    f_NBIOT_TestBody_Set (false);
    //Switch/power off UE
    f_NBIOT_Postamble(nbiot_Cell1, CONTROL_PLANE, N1_IDLE);
  }//function f_TC_22_2_9_NBIOT


After change
	function f_TC_22_2_9_NBIOT() runs on NBIOT_PTC
  {/*NB-IoT / Inter-frequency cell reselection*/
    var SystemInformationBlockType3_NB_r13 v_SIB3;
    var template (value) SystemInformationBlockType5_NB_r13 v_SIB5;
    var NB_CarrierFreq_Type v_CarrierFreq_Cell1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT3;
    v_CellPowerList_AtT1 := {
      cs_NB_CellPower (nbiot_Cell1, -91),
      cs_NB_CellPower (nbiot_Cell2, -85),
      cs_NB_CellPower (nbiot_Cell3, -73)
    };
    v_CellPowerList_AtT2 := {
      cs_NB_CellPower (nbiot_Cell1, -75),
      cs_NB_CellPower (nbiot_Cell2, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower (nbiot_Cell3, -79)
    };
    v_CellPowerList_AtT3 := {
      cs_NB_CellPower (nbiot_Cell1, -79),
      cs_NB_CellPower (nbiot_Cell2, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower (nbiot_Cell3, -95) //WA#22_2_9 91 ->95
    };
    //Initialise all cell, security and mobile parameters
    f_NBIOT_Init (c3);
    //Set TAC according to 36.508 8.1.4.3.1: Tracking Area Code (TAC)
    //TAC for Cell 1 is set to 1 in f_NBIOT_Init ();
    f_NBIOT_CellInfo_SetTAC (nbiot_Cell2, tsc_Idle_TAC_Cell2);
    f_NBIOT_CellInfo_SetTAC (nbiot_Cell3, tsc_Idle_TAC_Cell3);
    //Set maximum cell powel level for Cell 3 to be used in creation
    f_NBIOT_CellInfo_InitMaxReferencePower (nbiot_Cell1, -75);
    f_NBIOT_CellInfo_InitMaxReferencePower (nbiot_Cell3, -73);
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell2, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell3, CONTROL_PLANE);
    //Bring UE to inital state
    f_NBIOT_Preamble (nbiot_Cell1, CONTROL_PLANE, STATE3_NB_IDLEUPDATED);
    f_NBIOT_TestBody_Set (true);
    //WA#22_2_9 : Change start
    v_SIB3 := f_NBIOT_CellInfo_GetSIB3(nbiot_Cell3);
    v_SIB3.cellReselectionServingFreqInfo_r13.s_NonIntraSearch_r13 := 8;    
    f_NBIOT_CellInfo_SetSIB3 (nbiot_Cell3, v_SIB3);
    f_NBIOT_ModifySysinfoUE_Off (nbiot_Cell3); // UE not camped on this cell, so effectively 'off'. Just update sysinfo
    //WA#22_2_9 : Change stop
    //@siclog "Step 1" siclog@
    //Change cell settings according to T1
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT1);
    //@siclog "Step 2" siclog@
    //Check if UE camps on cell 3
    f_NBIOT_508CheckCampOnNewNBIOTCell (nbiot_Cell3, CONTROL_PLANE);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Test Case 22.2.9 Step 2");
    //@siclog "Step 3-4" siclog@
    //SIB3-NB according to Table 22.2.9.3.3-1
    v_SIB3 := f_NBIOT_CellInfo_GetSIB3(nbiot_Cell1);
    v_SIB3.cellReselectionServingFreqInfo_r13.s_NonIntraSearch_r13 := 8;
    f_NBIOT_CellInfo_SetSIB3 (nbiot_Cell1, v_SIB3);
    v_SIB3 := f_NBIOT_CellInfo_GetSIB3(nbiot_Cell3);
    v_SIB3.cellReselectionServingFreqInfo_r13.s_NonIntraSearch_r13 := 8;    
    f_NBIOT_CellInfo_SetSIB3 (nbiot_Cell3, v_SIB3);
    //SIB5-NB according to Table 22.2.9.3.3-4
    v_CarrierFreq_Cell1 := f_NBIOT_CellInfo_GetEARFCN(nbiot_Cell1);
    v_SIB5 := cs_508_SystemInformationBlockType5_NB_Def ({cs_NB_InterFreqCarrierFreq (v_CarrierFreq_Cell1)});
    f_NBIOT_CellInfo_SetSIB5 (nbiot_Cell3, v_SIB5);
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT2);
    //MIB-NB according to Table 22.2.9.3.3-2
    f_NBIOT_ModifySysinfoUE_Off (nbiot_Cell1); // UE not camped on this cell, so effectively 'off'. Just update sysinfo
    f_NBIOT_ModifySysinfo (nbiot_Cell3, true);    
    //@siclog "Step 5" siclog@
    //Check for no RRCConnectionRequest-NB message on Ncell 1
    if (f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell1, 60.0)) {
      //* @verdict fail UE sent RRCConnectionRequest-NB message on Ncell 1 within v_TimerValue
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Test Case 22.2.9 Step 5");
    }
    //@siclog "Step 6" siclog@
    //Change cell settings according to T3
    f_NBIOT_SetCellPowerList (v_CellPowerList_AtT3);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "PB: Power level changed as per T3");
    //@siclog "Step 7" siclog@
    //Check if UE camps on cell 3
    f_NBIOT_508CheckCampOnNewNBIOTCell (nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Test Case 22.2.9 Step 7");
    f_NBIOT_TestBody_Set (false);
    //Switch/power off UE
    f_NBIOT_Postamble(nbiot_Cell1, CONTROL_PLANE, N1_IDLE);
  }//function f_TC_22_2_9_NBIOT


4.3 Change  – function TC_22_2_9()
	Function name
	TC_22_2_9()

	Reason for change
	In the current TTCN implementation, the guard timer is set to 300s. This is insufficient since the UEs may take longer to perform a cell reselection. It is proposed to increase the guard timer to 720s.

	Summary of change
	Increased the guard timer to 720s.

Please see screenshots.

	TTCN module
	NBIOT_Testsuite.ttcn

	MCC160 Comment
	


Before change
	testcase TC_22_2_9() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Inter-frequency cell reselection
    var NBIOT_PTC        v_NBIOT      := null;
    timer t_GuardTimer := int2float(300);  
    v_NBIOT := NBIOT_PTC.create alive;
    f_MTC_ConnectPTCs_NBIOT(system, v_NBIOT);
    v_NBIOT.start(f_TC_22_2_9_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


After change
	testcase TC_22_2_9() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Inter-frequency cell reselection
    var NBIOT_PTC        v_NBIOT      := null;
    timer t_GuardTimer := int2float(720);//WA#22_2_9 300->720
    v_NBIOT := NBIOT_PTC.create alive;
    f_MTC_ConnectPTCs_NBIOT(system, v_NBIOT);
    v_NBIOT.start(f_TC_22_2_9_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


5 Branches executed in test case 22.2.9
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 Qualcomm MDM9206 device
The Qualcomm MDM9206 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_22_2_9_Qualcomm_MDM9206.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log provided, masking is applied to prevent any disclosure of confidential information.
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
7 References
	[1]
	R5s17xxxx
This archive comprises Execution log files, PICS/PIXIT files


