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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.4.2.1 which is part of the NR5GC_IWD_19wk50 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:
Yongsheng Ma
mayongsheng@starpointcomm.com
1.1 Verification Test Summary

Test Case: 
6.4.2.1
ATS Version:
iwd-TTCN3-B2019-06_D19wk50
System Simulator used:
Starpoint SP9500 Test system
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required

2.1 Change 1
	Function name
	f_TC_6_4_2_1_NR5GC

	Reason for change
	At the end of the test procedure, the UE is in connected state;



	Summary of change
	Change  STATE_IDLE_1A  to STATE_INACTIVE_2A in Postamble;

	TTCN module
	\NR5GC_IRAT\6_4_2\Inactive_CellReSelection_NR5GC.ttcn

	MCC160 Comment
	


Before change

function f_TC_6_4_2_1_NR5GC() runs on NR5GC_PTC

  {// Cell Selection/Qrxlevmin & Cell Reselection (Intra NR in RRC_INACTIVE state)

    f_NR5GC_Init(NR_3); // System information combination NR-3 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.

    // Table 6.4.2.1.3.3-1: SIB3 of NR Cell 1

    f_NR5GC_CellInfo_SetSIB3_physCellId(nr_Cell1, 0, f_NR_CellInfo_GetPhysicalCellId(nr_Cell2));

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

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell2, -78, -78);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

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

    f_NR5GC_Preamble(nr_Cell1, STATE_INACTIVE_2A);

    f_NR_TestBody_Set(true);

    f_TC_6_4_2_1_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);

  } //end of f_TC_6_4_2_1_NR5GC

After change

  function f_TC_6_4_2_1_NR5GC() runs on NR5GC_PTC

  {// Cell Selection/Qrxlevmin & Cell Reselection (Intra NR in RRC_INACTIVE state)

    f_NR5GC_Init(NR_3); // System information combination NR-3 as defined in TS 38.508-1 Table 4.4.3.1.2-1 is used in NR cells.

    // Table 6.4.2.1.3.3-1: SIB3 of NR Cell 1

f_NR5GC_CellInfo_SetSIB3_physCellId(nr_Cell1, 0, f_NR_CellInfo_GetPhysicalCellId(nr_Cell2));

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

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell2, -78, -78);

    // Create and configure cell

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_CellConfig_Def(nr_Cell2);

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

    f_NR5GC_Preamble(nr_Cell1, STATE_INACTIVE_2A);

    f_NR_TestBody_Set(true);

    f_TC_6_4_2_1_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell2, STATE_INACTIVE_2A);

  } //end of f_TC_6_4_2_1_NR5GC

2.2 Change 2
	Function name
	f_TC_6_4_2_1_NR5GC_TestBody

	Reason for change
	1 According to agreed R5-201133,NR cell power = -110dBm is not low enough to fulfilled Srxlev<0, because the q-RxLevMin(-55) = -110dBm.
2 As specified in TS 38.133 Table 4.2.2.2-1, UE will wait IDLE_DRXCycle * 2 = 1280ms * 2 = 2.56s to evaluate serving cell. That’s to say, UE will wait 2.56s to make a judgment that the serving cell does not fulfil the cell selection criterion S after step 1.
 According to 38.133 4.2.2.2 UE need to wait 10s and report lost coverage and initiate cell selection.Step2 need to wait more than 10s.

[TS 38.133 4.2.2.2]

If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1].
3  At step5, UE leaves RRC_INACTIVE state into IDLE state, so SS need to release security.
4  In step7-14 SS need to send rrc setup message to UE, rrc setup messages need to be configured before step7.
5 SS reopen NR cell 1 in step6, UE, especially for the UE supporting lots BAND and RAT mode,need times to find NR Cell 1 during cell selection procedures.

6 According to the test procedure, before resumed on cell2, security does not need to be activated on cell1, but needs to be activated on cell2. 

7 After step 18, the SS does not need to send rrc setup message,  so need to close rrcsetup configuration before step 18.

	Summary of change
	1 Change power lever to -115 in T1;

2 Add delay 15s at step 2(A);

3 Add security release procedure in step5;

4 Add RRC setup configuration before step7;

5 delay 60s at step 6(A);

6 Add security active procedure;

7 Close rrcsetup configuration before step 18.

	TTCN module
	\NR5GC_IRAT\6_4_2\Inactive_CellReSelection_NR5GC.ttcn

	MCC160 Comment
	


Before change

   function f_TC_6_4_2_1_NR5GC_TestBody() runs on NR5GC_PTC

  {

    //FR2 Power levels are FFS

    var integer v_T1_Cell1_RS_EPRE_FR1 := -110;

    var integer v_T2_Cell1_RS_EPRE_FR1 := tsc_NR_ServingCellSSS_EPRE_FR1;

    var integer v_T2_Cell2_RS_EPRE_FR1 := -78; // @sic R5-198879 sic@

    var integer v_T0_Cell1_RS_EPRE_FR1 := tsc_NR_ServingCellSSS_EPRE_FR1;

    var integer v_T0_Cell2_RS_EPRE_FR1 := tsc_NR_NonSuitableOffCellSSS_EPRE;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

    v_CellPowerList_AtT0:={

      cs_NR_CellPower(nr_Cell1, v_T0_Cell1_RS_EPRE_FR1, v_T0_Cell1_RS_EPRE_FR1),

      cs_NR_CellPower(nr_Cell2, v_T0_Cell2_RS_EPRE_FR1, v_T0_Cell2_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT1:={

      cs_NR_CellPower(nr_Cell1, v_T1_Cell1_RS_EPRE_FR1, v_T1_Cell1_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT2:={

      cs_NR_CellPower(nr_Cell1, v_T2_Cell1_RS_EPRE_FR1, v_T2_Cell1_RS_EPRE_FR1),

      cs_NR_CellPower(nr_Cell2, v_T2_Cell2_RS_EPRE_FR1, v_T2_Cell2_RS_EPRE_FR1)

    };

    // @siclog "Step 1" siclog@

    // The SS changes NR Cell 1 SSS level according to the row "T1" in table 6.4.2.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    // @siclog "Step 2 - Void" siclog@

    // @siclog "Step 3" siclog@

    // The SS transmits a Paging message.

    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);

    // @siclog "Step 4" siclog@

    // Check: Does the UE attempt to transmit an uplink message within the next 10s?

    f_NR_Check_NoUplinkMessage(10.0);

    // @siclog "Step 5" siclog@

    // The SS changes NR Cell 1 SSS levels according to the row "T0" in table 6.4.2.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT0);

    // @siclog "Step 6 - Void" siclog@

    // @siclog "Step 7 - 14" siclog@

    // Steps 1-8 of Generic procedure for bringing the UE in RRC_CONNECTED state with connectivity NR as specified in TS 38.508-1 Table 4.5.4.2-3 are performed.

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1);

    // @siclog "Step 15" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

    f_NR_RRC_InactiveDef(nr_Cell1);

    // @siclog "Step 16" siclog@

    // The SS changes NR Cell 2 SSS level according to the row "T2" in table 6.4.2.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 17 - Void" siclog@

    // @siclog "Step 18" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on the Cell 2?

    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell2, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1)));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    // @siclog "Step 19" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

    f_NR_RRC_InactiveDef(nr_Cell2);

  }//end of f_TC_6_4_2_1_NR5GC_TestBody

After change

  function f_TC_6_4_2_1_NR5GC_TestBody() runs on NR5GC_PTC

  {

    //FR2 Power levels are FFS

    var integer v_T1_Cell1_RS_EPRE_FR1 := -115;

    var integer v_T2_Cell1_RS_EPRE_FR1 := tsc_NR_ServingCellSSS_EPRE_FR1;

    var integer v_T2_Cell2_RS_EPRE_FR1 := -78; // @sic R5-198879 sic@

    var integer v_T0_Cell1_RS_EPRE_FR1 := tsc_NR_ServingCellSSS_EPRE_FR1;

    var integer v_T0_Cell2_RS_EPRE_FR1 := tsc_NR_NonSuitableOffCellSSS_EPRE;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT0;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

var octetstring v_EncodedRrcSetup;

var template(value) DL_CCCH_Message v_RrcSetup;
    v_RrcSetup := f_NR_38508_RRCSetup(nr_Cell1);

    v_EncodedRrcSetup := f_NR_RRC_DL_CCCH_Encvalue(v_RrcSetup);

    v_CellPowerList_AtT0:={

      cs_NR_CellPower(nr_Cell1, v_T0_Cell1_RS_EPRE_FR1, v_T0_Cell1_RS_EPRE_FR1),

      cs_NR_CellPower(nr_Cell2, v_T0_Cell2_RS_EPRE_FR1, v_T0_Cell2_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT1:={

      cs_NR_CellPower(nr_Cell1, v_T1_Cell1_RS_EPRE_FR1, v_T1_Cell1_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT2:={

      cs_NR_CellPower(nr_Cell1, v_T2_Cell1_RS_EPRE_FR1, v_T2_Cell1_RS_EPRE_FR1),

      cs_NR_CellPower(nr_Cell2, v_T2_Cell2_RS_EPRE_FR1, v_T2_Cell2_RS_EPRE_FR1)

    };

    // @siclog "Step 1" siclog@

    // The SS changes NR Cell 1 SSS level according to the row "T1" in table 6.4.2.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    // @siclog "Step 2 - Void" siclog@

f_Delay(15.0);

    // @siclog "Step 3" siclog@

    // The SS transmits a Paging message.

    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);

    // @siclog "Step 4" siclog@

    // Check: Does the UE attempt to transmit an uplink message within the next 10s?

    f_NR_Check_NoUplinkMessage(10.0);

    // @siclog "Step 5" siclog@

    // The SS changes NR Cell 1 SSS levels according to the row "T0" in table 6.4.2.1.3.2-1/2.

    f_NR_SS_RRC_ReleaseSecurity(nr_Cell1, cs_TimingInfo_Now);

    f_NR_SS_SRBs_DRBs_Release(nr_Cell1, cs_TimingInfo_Now, v_DrbIdList);  

    f_NR_SS_SRBs_DRBs_Config(nr_Cell1,cs_TimingInfo_Now,omit);

    f_NR_SetCellPowerList(v_CellPowerList_AtT0);

    f_NR_SS_RachProcedureConfig(nr_Cell1, cs_NR_RachProcedureConfig_CBRA_Msg4Based( f_NR_CellInfo_GetPhysicalParameters(nr_Cell1), cs_NR_RachProcedureMsg4WithCcchMsg(v_EncodedRrcSetup)));

    // @siclog "Step 6 - Void" siclog@ 


f_Delay(60.0);

    // @siclog "Step 7 - 14" siclog@

    // Steps 1-8 of Generic procedure for bringing the UE in RRC_CONNECTED state with connectivity NR as specified in TS 38.508-1 Table 4.5.4.2-3 are performed.

    f_NR5GC_RRC_ConnectedState3N_Def(nr_Cell1);

    // @siclog "Step 15" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

    f_NR_RRC_InactiveDef(nr_Cell1,-,false);

    f_NR_SS_AS_ActivateSecurity_Current(nr_Cell2,tsc_NR_38508_NextHopChainingCount);

    f_NR_SS_RachProcedureConfig(nr_Cell2, cs_NR_RachProcedureConfig_CBRA_Msg4Based(v_NR_PhysicalParameters, cs_NR_RachProcedureMsg4WithNoRrcMsg));

    // @siclog "Step 16" siclog@

    // The SS changes NR Cell 2 SSS level according to the row "T2" in table 6.4.2.1.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 17 - Void" siclog@

    // @siclog "Step 18" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on the Cell 2?

    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell2, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1,?)));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    // @siclog "Step 19" siclog@

    // The SS transmits an RRCRelease message including suspendConfig with NR_RRC_INACTIVE condition.

  f_NR_RRC_InactiveDef(nr_Cell2);

  }//end of f_TC_6_4_2_1_NR5GC_TestBody

3 Branches executed

4 Execution Log Files

4.1 Hisilicon Balong 5000
The Hisilicon Balong 5000 passed this test case on Starpoint SP9500 Test System. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
\ TC_6_4_2_1_NR5GC_PASS.spm
· PIXCIT settings used:

\ TC_6_4_2_1_PIXIT.sppar

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.
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	[1]
	R5s200378:   Supporting information for agreement of NR5GC test case 6.4.2.1 in FR1



