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1. [bookmark: _Toc122434485][bookmark: _Toc87861888]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 8.1.1.3.7a which is part of the 5G NR5GC 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:	Shaun Harry
	shaun.harry@keysight.com
                                          Narendra Kalahasti
                                          narendra.kalahasti@anritsu.com
0. [bookmark: _Toc87861889]Verification Test Summary 
Test Case: 	8.1.1.3.7a.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D12wk37
System Simulator used:	Keysight S8704A Protocol Conformance Toolset and Anritsu Protocol Conformance Test System ME7834NR
UE used:	Qualcomm SM8450+SDX65
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc87861890]Corrections required
1. [bookmark: _Toc76738641][bookmark: _Toc89272384]Change 1
	Function name
	fl_TC_8_1_1_3_7a_NR5GC_EUTRA_TestBody()

	Reason for change
	1. Original TTCN implementation keeps waiting for another TAU Update to happen while t_WaitTime is running. This makes the execution to get stuck inside the function f_EUTRA38_TrackingAreaUpdateFromN1().

2. Original TTCN did not handle timeout indication of t_WaitTime causing TTCN error when it happens

3. f_EUTRA38_NR5GC_S1toN1_IdleMode() by default expects native security when UE moves from E-UTRA to NRCell3.

	Summary of change
	1. removed “while()” loop as only one TAU procedure is expected.

2. Added handling of t_WaitTime expiry before sending trigger to NR

3. Set the 2nd input parameter of f_EUTRA38_NR5GC_S1toN1_IdleMode() to “true” – i.e. expect Mapped Security


	TTCN module
	RRC_ConnRel_NR5GC_EUTRA.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_8_1_1_3_7a_NR5GC_EUTRA_TestBody() runs on EUTRA_Multi5GS_PTC
  {
    var integer v_EUTRA_CellPower_T1 := -75;
    var octetstring v_T325_InMillisec;
    var boolean v_FlagEutra := false;
    var float v_T325;
    timer t_WaitTime;

    //@siclog "Step 1" siclog@
    //The SS adjusts the SS/PBCH EPRE levels according to row "T1" in table 8.1.1.3.7a.3.2-1/2
    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);
    f_EUTRA38_SetCellPower(eutra_Cell1, v_EUTRA_CellPower_T1, v_EUTRA_CellPower_T1);
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    //@siclog "Step 3" siclog@
    //SS starts timer T325.
    v_T325_InMillisec := f_EUTRA_NR_WaitForCoOrd_Data(NR, "T325");
    v_T325 := int2float(oct2int(v_T325_InMillisec)/1000);
    t_WaitTime.start(v_T325);

    //@siclog "Step 4" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?
    while(t_WaitTime.running){
      f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def);
      f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");
      v_FlagEutra := true;
    }

    if(v_FlagEutra == false){
      f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4: UE did not finish generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 on E-UTRAN Cell 1");
    }

    //@siclog "Step 5" siclog@
    //SS waits for T325 expiry.
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Timeout"));

    //@siclog "Step 6" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1 indicate that the UE is camped on NR Cell 3?
    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1);
  }



After Change:
	function fl_TC_8_1_1_3_7a_NR5GC_EUTRA_TestBody() runs on EUTRA_Multi5GS_PTC
  {
    var integer v_EUTRA_CellPower_T1 := -75;
    var octetstring v_T325_InMillisec;
    var boolean v_FlagEutra := false;
    var float v_T325;
    timer t_WaitTime;

    //@siclog "Step 1" siclog@
    //The SS adjusts the SS/PBCH EPRE levels according to row "T1" in table 8.1.1.3.7a.3.2-1/2
    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);
    f_EUTRA38_SetCellPower(eutra_Cell1, v_EUTRA_CellPower_T1, v_EUTRA_CellPower_T1);
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);

    //@siclog "Step 3" siclog@
    //SS starts timer T325.
    v_T325_InMillisec := f_EUTRA_NR_WaitForCoOrd_Data(NR, "T325");
    v_T325 := int2float(oct2int(v_T325_InMillisec)/1000);
    t_WaitTime.start(v_T325);

    //@siclog "Step 4" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?
    //while(t_WaitTime.running){
    f_EUTRA38_TrackingAreaUpdateFromN1 (eutra_Cell1, tsc_RRC_TI_Def, omit);
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    //v_FlagEutra := true;
    //}

    //if(v_FlagEutra == false){
    //  f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4: UE did not finish generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 on E-UTRAN Cell 1");
    //}

    //@siclog "Step 5" siclog@
    //SS waits for T325 expiry.
      
      []t_WaitTime.timeout{
        f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger("Timeout"));
       }
    
   

    //@siclog "Step 6" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1 indicate that the UE is camped on NR Cell 3?
    f_EUTRA38_NR5GC_S1ToN1_IdleMode(eutra_Cell1, true);
  }




1. [bookmark: _Toc76738642][bookmark: _Toc89272385]Change 2
	Function name
	f_TC_8_1_1_3_7a_NR5GC()

	Reason for change
	1. The MaxReferencePower for cell1 is  set to -88 but the power is set to -85 during the test case
2. UE will be on NR cell3 at postamble

	Summary of change
	· Set initialMaxReferencePower of nr_Cell1 to -85.

· Use NR cell 3 for  postamble

	TTCN module
	RRC_ConnRel_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function f_TC_8_1_1_3_7a_NR5GC() runs on NR5GC_PTC
  { //RRC connection release / Success / Deprioritisation / NR / T325 expiry
  
    f_NR5GC_IRAT_Init(NR_7);

    //Update SIB1 according to specific message contents
    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(3,24));

    //Set maximum cell power level for the Cells to be used
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell3, -79, -79);  // Max Power level for FR2 is FFS
    
    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell3);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_7a_TestBody();

    f_NR_TestBody_Set(false);
      
    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);
    
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Postamble"));
  }



After Change:
	function f_TC_8_1_1_3_7a_NR5GC() runs on NR5GC_PTC
  { //RRC connection release / Success / Deprioritisation / NR / T325 expiry
  
    f_NR5GC_IRAT_Init(NR_7);

    //Update SIB1 according to specific message contents
    f_NR_CellInfo_SetTAC (nr_Cell3, int2bit(3,24));

    //Set maximum cell power level for the Cells to be used
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell1, -85, -85);
    f_NR_CellInfo_InitMaxReferencePower (nr_Cell3, -79, -79);  // Max Power level for FR2 is FFS
    
    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    f_NR_CellConfig_Def(nr_Cell3);

    f_NR5GC_Preamble (nr_Cell1, STATE_CONNECTED_3A);

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_3_7a_TestBody();

    f_NR_TestBody_Set(false);
      
    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A);
    
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger("Postamble"));
  }

	




1. [bookmark: _Toc89272386]
Change 3
	Function name
	fl_TC_8_1_1_3_7a_TestBody()

	Reason for change
	1. There is a possibility that a UE would reselect to the EUTRA Cell faster than the function f_NR_RRCReleaseCommon() could finish execution. This causes TTCN Error due to unexpected RRC message received.

2. The function f_NR5GC_IRAT_S1ToN1_IdleMode() by default uses the current nr_Cell’s TAC when checking lastVisitedRegistered TAI in Registration Request message. Since nr_Cell1 and nr_Cell3 TACs are different, this causes a TTCN error.

	Summary of change
	1. Send trigger to EUTRA PTC before calling f_NR_RRCReleaseCommon(), so cell access on EUTAR can be immediately handled.

2. [bookmark: _Hlk89441469]Use TAC of nr_Cell1 as input to function f_NR5GC_IRAT_S1ToN1_IdleMode(). No need for new input parameter since one already exists.


	TTCN module
	RRC_ConnRel_NR5GC.ttcn

	MCC160 Comment
	



Before Change:
	function fl_TC_8_1_1_3_7a_TestBody() runs on NR5GC_PTC
  {
    var template (value) RRCRelease_IEs.deprioritisationReq v_DeprioritisationReq;
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1;
    var float v_T325 := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, 300.0);
    var integer v_T325_InMillisec := float2int(v_T325 * 1000.0);

    v_CellPowerList_AtT1 := {
      cs_NR_CellPower(nr_Cell1, -85, -85),  // Power level for FR2 is FFS
      cs_NR_CellPower(nr_Cell3, -79, -79)   // Power level for FR2 is FFS
    };

    //@siclog "Step 1" siclog@
    //The SS adjusts the SS/PBCH EPRE levels according to row "T1" in table 8.1.1.3.7a.3.2-1/2
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@
    //The SS transmits an RRCRelease message on NR Cell 1 including IE deprioritisationReq.
    v_DeprioritisationReq := cs_NR_DeprioritisationReq(nr, min5);

    //@siclog "Step 3" siclog@
    //SS starts timer T325.
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(int2oct(v_T325_InMillisec, 4), "T325"));

    //@siclog "Step 4" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?
    f_NR5GC_TrackingAreaUpdateFromN1(nr_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Timeout");

    //@siclog "Step 6" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1 indicate that the UE is camped on NR Cell 3?
    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell3);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");
  }



After Change:
	import from NG_NAS_TypeDefs all;
import from NR_ASP_Templates_SRB all;


function fl_TC_8_1_1_3_7a_TestBody() runs on NR5GC_PTC
  {
    var template (value) RRCRelease_IEs.deprioritisationReq v_DeprioritisationReq;
    var template (value) NR_CellPowerList_Type v_CellPowerList_AtT1;
    var float v_T325 := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, 300.0);
    var integer v_T325_InMillisec := float2int(v_T325 * 1000.0);
    var template NG_TrackingAreaId v_TAI;

    v_CellPowerList_AtT1 := {
      cs_NR_CellPower(nr_Cell1, -85, -85),  // Power level for FR2 is FFS
      cs_NR_CellPower(nr_Cell3, -79, -79)   // Power level for FR2 is FFS
    };

    //@siclog "Step 1" siclog@
    //The SS adjusts the SS/PBCH EPRE levels according to row "T1" in table 8.1.1.3.7a.3.2-1/2
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_Trigger);
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    //@siclog "Step 2" siclog@
    //The SS transmits an RRCRelease message on NR Cell 1 including IE deprioritisationReq.
    v_DeprioritisationReq := cs_NR_DeprioritisationReq(nr, min5);
    //f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease (tsc_NR_RRC_TI_Def, -, -, -, v_DeprioritisationReq));
        //MOVED f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease (tsc_NR_RRC_TI_Def, -, -, -, v_DeprioritisationReq));


    //@siclog "Step 3" siclog@
    //SS starts timer T325.
    f_EUTRA_NR_SendCoOrd (EUTRA, cms_EUTRA_NR_OctetData(int2oct(v_T325_InMillisec, 4), "T325"));

    f_NR_RRCRelease_Common(nr_Cell1, cs_38508_RRCRelease (tsc_NR_RRC_TI_Def, -, -, -, v_DeprioritisationReq));


    //@siclog "Step 4" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.7.2.2-1 is performed and the UE is camped on E-UTRAN Cell 1?
    f_NR5GC_TrackingAreaUpdateFromN1(nr_Cell1);

    f_EUTRA_NR_WaitForCoOrd_Trigger (EUTRA, "Timeout");

[bookmark: _Hlk89441569]    //@siclog "Step 6" siclog@
    //Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.9.2.2-1 indicate that the UE is camped on NR Cell 3?
[bookmark: _Hlk89441557]    v_TAI := f_LastVisited_TAI (nr_Cell1);
    f_NR5GC_IRAT_S1ToN1_IdleMode(nr_Cell3,-,-,-,v_TAI);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");
  }

	




3. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc87861892]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n78 uing NR ciphering nea1 and integrity algorithm nia1
4. [bookmark: _Toc87861893]Execution Log Files
4.1 [bookmark: _Toc87861894][bookmark: _Hlk70693363]Qualcomm SM8450+SDX65
The Qualcomm SM8450+SDX65 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight/TC_8_1_1_3_7a_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_8_1_1_3_7a_PIXIT.xml

The Qualcomm SM8450+SDX65 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu/TC_8_1_1_3_7a_LOG.xml
· PICS/PIXIT parameter file:
Anritsu/TC_8_1_1_3_7_PICS.txt



5. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc87861895]References 
	[1]
	R5s211681 : NR5GC FR1 : Supporting inforamtion for addition of RRC test case 8.1.1.3.7a





