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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.1.2.20 which is part of the NR5GC test suite in the ‘iwd-TTCN3-B2019-06_D19wk38’ ATS delivery. 

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.
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3. Verification Test Summary

Test Case:
6.1.2.20
Test Group:
\NR5GC\9_1_2\
ATS Version:
iwd-TTCN3-B2019-06_D19wk38
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS


4. Corrections required for NR5GC idle mode test case 6.1.2.20 on wk38 ATS

4.1 Change 1

	Function name
	f_TC_6_1_2_20_NR5GC

	Reason for change
	1. SIB4 interfrequency lists created in function fl_NR_InitSIB4_FreqInfoList() are not quitealigned with 38.523 table 6.1.2.20. The order of entries for cell 1 should be swapped and cells 3 and 6 should only have one entry.
2. Based on R5-199013, correct the periodicityAndOffset in SIB4.

	Summary of change
	1. Align the SIB4 message for NR Cell 1, NR Cell 3 and NR Cell 6 with 38.523-1 Table 6.1.2.20.3.3-3
2. Change the periodicityAndOffset to {sf20:=10} in SIB4 for NR Cell 1, NR Cell 3 and NR Cell 6.

	TTCN module
	Idle_CellReSelection_NR5GC

	MCC160 Comment
	


Before 

function f_TC_6_1_2_20_NR5GC() runs on NR5GC_PTC

  {// Inter-frequency cell reselection according to cell reselection priority provided by SIBs

    var boolean v_IsFR1 := true;

    var ReselectionThreshold v_ThreshX_HighP := 10; //Value on FR1, update if FR2

    f_NR5GC_Init(NR_4);  // System information combination NR-4 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.

    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell3);

    if (not v_IsFR1){

        v_ThreshX_HighP := 9; // Assign value on FR2 as per Table 6.1.2.20.3.3-3

    }

    // Table 6.1.2.20.3.3-3: SIB4 of NR Cell 1, NR Cell 3 and NR Cell 6

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 0, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell3, 0, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_ThreshX_HighP(nr_Cell3, 0, v_ThreshX_HighP);

    // Table 6.1.2.20.3.3-2: SIB2 of NR Cell 6

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell6, 10);

    f_NR_CellInfo_SetSIB2_CellReselectionPriority(nr_Cell6, 5);

    // TAC values Table 4.4.2-3: Default NAS parameters for simulated NR cells

    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(1,24));

    f_NR_CellInfo_SetTAC (nr_Cell6, int2bit(1,24));

    //Set maximum cell power level for the Cells to be used

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -76, -82);  // Max Power level for FR2 is FFS

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell6, -76, -82);  // Max Power level for FR2 is FFS

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell6);

    // Preamble: The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 Table 4.4A.2-1

    f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_SuitableInterFreqCellSSS_EPRE_FR2); // update for T0 due to Table 6.1.2.20.3.2-2 (FR2)

    f_NR_TestBody_Set(true);

    f_TC_6_1_2_20_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A);

  } //end of f_TC_6_1_2_20_NR5GC

After change

function f_TC_6_1_2_20_NR5GC() runs on NR5GC_PTC

  {// Inter-frequency cell reselection according to cell reselection priority provided by SIBs

    var boolean v_IsFR1 := true;

    var ReselectionThreshold v_ThreshX_HighP := 10; //Value on FR1, update if FR2

    var NR_CellInfo_Type v_NR_CellInfo;

    var template(value) InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell;
    f_NR5GC_Init(NR_4);  // System information combination NR-4 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.

    v_IsFR1 := f_NR_CellInfo_GetIsFR1(nr_Cell3);

    if (not v_IsFR1){

        v_ThreshX_HighP := 9; // Assign value on FR2 as per Table 6.1.2.20.3.3-3

    }

    // Table 6.1.2.20.3.3-3: SIB4 of NR Cell 1, NR Cell 3 and NR Cell 6

    v_InterFreqCarrierFreqList_Cell := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell1, {v_InterFreqCarrierFreqList_Cell[1], v_InterFreqCarrierFreqList_Cell[0]});

    v_InterFreqCarrierFreqList_Cell := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell3);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell3, {v_InterFreqCarrierFreqList_Cell[1]});

    v_InterFreqCarrierFreqList_Cell := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell6);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreqList(nr_Cell6, {v_InterFreqCarrierFreqList_Cell[1]});

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 0, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell3, 0, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_ThreshX_HighP(nr_Cell3, 0, v_ThreshX_HighP);

    v_NR_CellInfo := f_NR_CellInfo_Get(nr_Cell1);

    v_NR_CellInfo.Sysinfo.BcchInfo.SIs[1].message_.c1.systemInformation.criticalExtensions.systemInformation.sib_TypeAndInfo[0].sib4.interFreqCarrierFreqList[0].smtc.periodicityAndOffset := {sf20:=10};

    f_NR_CellInfo_Set(nr_Cell1, v_NR_CellInfo);

    v_NR_CellInfo := f_NR_CellInfo_Get(nr_Cell3);

    v_NR_CellInfo.Sysinfo.BcchInfo.SIs[1].message_.c1.systemInformation.criticalExtensions.systemInformation.sib_TypeAndInfo[0].sib4.interFreqCarrierFreqList[0].smtc.periodicityAndOffset := {sf20:=10};

    f_NR_CellInfo_Set(nr_Cell3, v_NR_CellInfo);

    v_NR_CellInfo := f_NR_CellInfo_Get(nr_Cell6);

    v_NR_CellInfo.Sysinfo.BcchInfo.SIs[1].message_.c1.systemInformation.criticalExtensions.systemInformation.sib_TypeAndInfo[0].sib4.interFreqCarrierFreqList[0].smtc.periodicityAndOffset := {sf20:=10};

    f_NR_CellInfo_Set(nr_Cell6, v_NR_CellInfo);

    // Table 6.1.2.20.3.3-2: SIB2 of NR Cell 6

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell6, 10);

    f_NR_CellInfo_SetSIB2_CellReselectionPriority(nr_Cell6, 5);

    // TAC values Table 4.4.2-3: Default NAS parameters for simulated NR cells

    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(1,24));

    f_NR_CellInfo_SetTAC (nr_Cell6, int2bit(1,24));

    //Set maximum cell power level for the Cells to be used

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -76, -82);  // Max Power level for FR2 is FFS

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell6, -76, -82);  // Max Power level for FR2 is FFS

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell3);

    f_NR_CellConfig_Def(nr_Cell6);

    // Preamble: The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 Table 4.4A.2-1

    f_NR5GC_Preamble(nr_Cell1, STATE_IDLE_1A);

    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_SuitableInterFreqCellSSS_EPRE_FR2); // update for T0 due to Table 6.1.2.20.3.2-2 (FR2)

    f_NR_TestBody_Set(true);

    f_TC_6_1_2_20_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A);

  } //end of f_TC_6_1_2_20_NR5GC
Change 2

	Function name
	f_TC_6_1_2_20_NR5GC_TestBody()

	Reason for change
	Modify the delay in Step 2, Step 5 and Step 8 to make sure UE to recognize the change based on TS 38.133 Table 4.2.2.4-1: Tdetect,NR_Inter and valuate,NR_Inter criteria and finishes cell reselection before SS transmit Paging. 

	Summary of change
	Modify the delay in Step 2 and Step 5 to 34s since cell 3 and cell 6 are newly detected cells. Modify the delay in Step 8 to 8s since cell 3 is an already detected cell.

Note : An associated prose CR on 38.523-1 will be raised at RAN5#86

	TTCN module
	Idle_CellReSelection_NR5GC

	MCC160 Comment
	


Before 

function f_TC_6_1_2_20_NR5GC_TestBody() runs on NR5GC_PTC

  { //Power levels NR_Cell1

    ......
    // @siclog "Step 2" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);
    // @siclog "Step 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.4-1 indicate that the UE is camped on NR Cell 3?

    f_NR5GC_CheckRRCIdle(nr_Cell3);

    // @siclog "Step 4" siclog@

    // The SS changes NR Cell 1 and NR Cell 6 SSS levels according to the row "T2" in table 6.1.2.20.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 5" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);
    // @siclog "Step 6" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.4-1 indicate that the UE is camped on NR Cell 6?

    f_NR5GC_CheckRRCIdle(nr_Cell6);

    // @siclog "Step 7" siclog@

    // The SS changes NR Cell 6 SSS level according to the row "T3" in table 6.1.2.20.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT3);

    // @siclog "Step 8" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(1.0);
    // @siclog "Step 9" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 3?

    f_NR5GC_CheckRRCIdle(nr_Cell3);

  }//end of f_TC_6_1_2_20_NR5GC_TestBody

After change

function f_TC_6_1_2_20_NR5GC_TestBody() runs on NR5GC_PTC

  { //Power levels NR_Cell1

    ......
    // @siclog "Step 2" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(34.0);

    // @siclog "Step 3" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.4-1 indicate that the UE is camped on NR Cell 3?

    f_NR5GC_CheckRRCIdle(nr_Cell3);

    // @siclog "Step 4" siclog@

    // The SS changes NR Cell 1 and NR Cell 6 SSS levels according to the row "T2" in table 6.1.2.20.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 5" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(34.0);

    // @siclog "Step 6" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 Table 4.9.4-1 indicate that the UE is camped on NR Cell 6?

    f_NR5GC_CheckRRCIdle(nr_Cell6);

    // @siclog "Step 7" siclog@

    // The SS changes NR Cell 6 SSS level according to the row "T3" in table 6.1.2.20.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT3);

    // @siclog "Step 8" siclog@

    // Wait for 1 second to allow UE to recognise the change.

    f_Delay(8.0);
    // @siclog "Step 9" siclog@

    // Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 3?

    f_NR5GC_CheckRRCIdle(nr_Cell3);

  }//end of f_TC_6_1_2_20_NR5GC_TestBody
5. Execution Log Files

5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on NR5GC band n41.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_6_1_2_20_LOG.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.
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