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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 6.4.2.2 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
1.1 Verification Test Summary 
Test Case: 
6.4.2.2
ATS Version:
iwd-TTCN3-B2019-06_D19wk50
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000
Verification Status:
PASS
2 Corrections required
2.1 Change 1

	Function name
	f_TC_6_4_2_2_NR5GC()

	Reason for change
	1. The current TTCN implementation has redundant code to rwad the interFreqCarrierFrequencyList from SIB4 of cell 1 and write it back to the same location

2. Following the preamble we can’t activate security in advance for RRCResumeRequest because the UE will resume on cell 3

3. Test case body should start in RRC-INACTIVE state (2N-A)
4. Step 3 is to test TP1 for reselection to equal priority frequency, but the target cell 3 frequency priority is currently set to 6, which is higher than that of the serving cell .

	Summary of change
	1. Remove redundant code
2. Pass the parameter p_ActivateSecurityInactiveState as false in the preamble function
3. Use STATE_INACTIVE_2A for preamble function
4. Set cell 3 frequency priority to 4 in sib4 on cell 1 and cell 6.

Note : An associated prose CR on 38.523-1 will be raised at RAN5#87

	TTCN module
	Inactive_CellReSelection_NR5GC

	MCC160 Comment
	


Before change

function f_TC_6_4_2_2_NR5GC() runs on NR5GC_PTC

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

    var InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var NR_CellInfo_Type v_NR_CellInfo;

    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

    // Table 6.4.2.2.3.3-2: SIB2 of NR Cell 6

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell6, 10);

    f_NR_CellInfo_SetSIB2_CellReselectionPriority(nr_Cell6, 5);

    // Table 6.4.2.2.3.3-3: SIB4 of NR Cell 1, NR Cell 3 and NR Cell 6

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_ThreshX_HighP(nr_Cell3, 1, 10);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 1, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 0, 6);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell3, 1, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell6, 1, 6);

    v_NR_CellInfo := f_NR_CellInfo_Get(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_NR_CellInfo.Sysinfo.BcchInfo.SIs[2].message_.c1.systemInformation.criticalExtensions.systemInformation.sib_TypeAndInfo[0].sib4.interFreqCarrierFreqList := {v_InterFreqCarrierFreqList_Cell1[0], v_InterFreqCarrierFreqList_Cell1[1]};

    f_NR_CellInfo_Set(nr_Cell1, v_NR_CellInfo);

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

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -78, -78);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell6, -78, -78);

    // 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 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_2_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell3, STATE_IDLE_1A);
  } //end of f_TC_6_4_2_2_NR5GC
After change

function f_TC_6_4_2_2_NR5GC() runs on NR5GC_PTC

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

    var InterFreqCarrierFreqList v_InterFreqCarrierFreqList_Cell1;

    var NR_CellInfo_Type v_NR_CellInfo;

    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

    // Table 6.4.2.2.3.3-2: SIB2 of NR Cell 6

    f_NR_CellInfo_SetSIB2_ThreshServingLowP(nr_Cell6, 10);

    f_NR_CellInfo_SetSIB2_CellReselectionPriority(nr_Cell6, 5);

    // Table 6.4.2.2.3.3-3: SIB4 of NR Cell 1, NR Cell 3 and NR Cell 6

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_ThreshX_HighP(nr_Cell3, 1, 10);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 1, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell1, 0, 4);
    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell3, 1, 5);

    f_NR5GC_CellInfo_SetSIB4_InterFreqCarrierFreq_CellReselectionPriority(nr_Cell6, 1, 4);
   /* REMOVED  v_NR_CellInfo := f_NR_CellInfo_Get(nr_Cell1);

    v_InterFreqCarrierFreqList_Cell1 := f_NR5GC_CellInfo_GetSIB4_InterFreqCarrierFreqList(nr_Cell1);

    v_NR_CellInfo.Sysinfo.BcchInfo.SIs[2].message_.c1.systemInformation.criticalExtensions.systemInformation.sib_TypeAndInfo[0].sib4.interFreqCarrierFreqList := {v_InterFreqCarrierFreqList_Cell1[0], v_InterFreqCarrierFreqList_Cell1[1]};

    f_NR_CellInfo_Set(nr_Cell1, v_NR_CellInfo); */
    //Set maximum cell power level for the Cells to be used

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell3, -78, -78);

    f_NR_CellInfo_InitMaxReferencePower(nr_Cell6, -78, -78);

    // 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 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,-,false);
    f_NR_TestBody_Set(true);

    f_TC_6_4_2_2_NR5GC_TestBody();

    f_NR_TestBody_Set(false);

    // Switch/Power off UE

    f_NR_Postamble(nr_Cell3, STATE_INACTIVE_2A);
  } //end of f_TC_6_4_2_2_NR5GC
2.2 Change 2
	Function name
	f_TC_6_4_2_2_NR5GC_TestBody()

	Reason for change
	1. Security should be activated in the new cell prior to RRC resume .
2. Following step 4 we can’t activate security in advance for RRCResumeRequest because the UE will resume on cell 4 
3. The resumeCause will be rna-update following cell reselection at steps 3 and 7

	Summary of change
	1. Add call to f_NR_SS_AS_ActivateSecurity_Current() before step 3
2. Pass the parameter p_ActivateSecurityInactiveState as false in the  f_NR_RRC_InactiveDef()
3. Correct resumeCause to rna-Update.

	TTCN module
	Inactive_CellReSelection_NR5GC

	MCC160 Comment
	


Before change

 function f_TC_6_4_2_2_NR5GC_TestBody() runs on NR_BASE_PTC

  {

    //FR2 Power levels are FFS

    var integer v_T1_Cell3_RS_EPRE_FR1 := -78; // @sic R5-198879 sic@

    var integer v_T2_Cell1_RS_EPRE_FR1 := tsc_NR_NonSuitableOffCellSSS_EPRE;

    var integer v_T2_Cell6_RS_EPRE_FR1 := -78;

    var integer v_T3_Cell6_RS_EPRE_FR1 := -98;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT3;

    v_CellPowerList_AtT1:={

      cs_NR_CellPower(nr_Cell3, v_T1_Cell3_RS_EPRE_FR1, v_T1_Cell3_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_Cell6, v_T2_Cell6_RS_EPRE_FR1, v_T2_Cell6_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT3:={

      cs_NR_CellPower(nr_Cell6, v_T3_Cell6_RS_EPRE_FR1, v_T3_Cell6_RS_EPRE_FR1)

    };

    // @siclog "Step 1" siclog@

    // The SS changes NR Cell 3 SSS level according to the row "T1" in table 6.4.2.2.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    // @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 UE transmit an RRCResumeRequest message on the cell 3?

    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell3, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1)));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    // @siclog "Step 4" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell3);
    // @siclog "Step 5" siclog@

    // The SS changes NR Cell 1 and NR Cell 6 SSS levels according to the row "T2" in table 6.4.2.2.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 6" siclog@

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

    f_Delay(1.0);

    // @siclog "Step 7" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on the cell 6?

    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell6, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1)));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    // @siclog "Step 8" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell6);

    // @siclog "Step 9" siclog@

    // The SS changes NR Cell 6 SSS level according to the row "T3" in table 6.4.2.2.3.2-1/2.

    f_NR_SetCellPowerList(v_CellPowerList_AtT3);

    // @siclog "Step 10" siclog@

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

    f_Delay(1.0);

    // @siclog "Step 11" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on the cell 3?

    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell3, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1)));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 11");

    // @siclog "Step 12" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell3);

  }//end of f_TC_6_4_2_2_NR5GC_TestBody
After change

function f_TC_6_4_2_2_NR5GC_TestBody() runs on NR_BASE_PTC

  {

    //FR2 Power levels are FFS

    var integer v_T1_Cell3_RS_EPRE_FR1 := -78; // @sic R5-198879 sic@

    var integer v_T2_Cell1_RS_EPRE_FR1 := tsc_NR_NonSuitableOffCellSSS_EPRE;

    var integer v_T2_Cell6_RS_EPRE_FR1 := -78;

    var integer v_T3_Cell6_RS_EPRE_FR1 := -98;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT1;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT2;

    var template(value) NR_CellPowerList_Type v_CellPowerList_AtT3;

    v_CellPowerList_AtT1:={

      cs_NR_CellPower(nr_Cell3, v_T1_Cell3_RS_EPRE_FR1, v_T1_Cell3_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_Cell6, v_T2_Cell6_RS_EPRE_FR1, v_T2_Cell6_RS_EPRE_FR1)

    };

    v_CellPowerList_AtT3:={

      cs_NR_CellPower(nr_Cell6, v_T3_Cell6_RS_EPRE_FR1, v_T3_Cell6_RS_EPRE_FR1)

    };

    // @siclog "Step 1" siclog@

    // The SS changes NR Cell 3 SSS level according to the row "T1" in table 6.4.2.2.3.2-1/2.

    f_NR_SS_AS_ActivateSecurity_Current(nr_Cell3);
    f_NR_SetCellPowerList(v_CellPowerList_AtT1);

    // @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 UE transmit an RRCResumeRequest message on the cell 3?

 SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell3, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1,rna_Update)))
f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    // @siclog "Step 4" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell3,-,false);
    // @siclog "Step 5" siclog@

    // The SS changes NR Cell 1 and NR Cell 6 SSS levels according to the row "T2" in table 6.4.2.2.3.2-1/2.

    f_NR_SS_AS_ActivateSecurity_Current(nr_Cell6);
    f_NR_SetCellPowerList(v_CellPowerList_AtT2);

    // @siclog "Step 6" siclog@

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

    f_Delay(1.0);

    // @siclog "Step 7" siclog@

    // Check: Does the UE transmit an RRCResumeRequest message on the cell 6?

SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell6, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1,rna_Update)))
f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");  

    // @siclog "Step 8" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell6,-,false);
    // @siclog "Step 9" siclog@

    // The SS changes NR Cell 6 SSS level according to the row "T3" in table 6.4.2.2.3.2-1/2.

    f_NR_SS_AS_ActivateSecurity_Current(nr_Cell3);
    f_NR_SetCellPowerList(v_CellPowerList_AtT3);

    // @siclog "Step 10" siclog@

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

    f_Delay(1.0);

    // @siclog "Step 11" siclog@  

    //Check: Does the UE transmit an RRCResumeRequest message on the cell 3?

 SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell3, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1,rna_Update)));
f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 11");

    // @siclog "Step 12" siclog@

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

    f_NR_RRC_InactiveDef(nr_Cell3);

  }//end of f_TC_6_4_2_2_NR5GC_TestBody
2.3 Change 3
	Function name
	f_NR_RRC_Resume_DefWithNas

	Reason for change
	Following change 1.2, during the postamble the UE will be in state RRC_INACTIVE when switched off. This means the RRCResumeComplete message will contain an embedded DEREGISTRATION REQUEST.
The function f_NR_RRCResumeComplete_Def() is checking for a NAS message but the currently used template car_NR_SRB1_RrcPdu_IND does not allow for one.

	Summary of change
	Use template car_NR_SRB1_RrcNasPdu_IND to allow for an optional NAS message in RRCResumeComplete

	TTCN module
	NR5GC_RRCSteps

	MCC160 Comment
	


Before change

  function f_NR_RRCResumeComplete_Def(NR_CellId_Type p_CellId,

                                     template(present) UL_DCCH_Message p_ExpectedRRCResumeComplete := cr_38508_RRCResumeComplete)

    runs on NR_BASE_PTC return  template (omit) NG_NAS_MSG_Indication_Type

  {

    var template (omit) NG_NAS_MSG_Indication_Type v_DedicatedNAS_Message := omit; //@sic R5s191051 change 4 sic@

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    //The UE transmits an RRCResumeComplete message.

    SRB.receive(car_NR_SRB1_RrcPdu_IND(p_CellId, p_ExpectedRRCResumeComplete)) -> value v_ReceivedAsp;
    if (ispresent (v_ReceivedAsp.Signalling.Nas)) { //@sic R5s191051 change 4 sic@

        v_DedicatedNAS_Message := v_ReceivedAsp.Signalling.Nas[0];

    }

    return v_DedicatedNAS_Message;

  }

After change

function f_NR_RRCResumeComplete_Def(NR_CellId_Type p_CellId,

                                     template(present) UL_DCCH_Message p_ExpectedRRCResumeComplete := cr_38508_RRCResumeComplete)

    runs on NR_BASE_PTC return  template (omit) NG_NAS_MSG_Indication_Type

  {

    var template (omit) NG_NAS_MSG_Indication_Type v_DedicatedNAS_Message := omit; //@sic R5s191051 change 4 sic@

    var NR_SRB_COMMON_IND v_ReceivedAsp;

    //The UE transmits an RRCResumeComplete message.

    SRB.receive(car_NR_SRB1_RrcNasPdu_IND(p_CellId, p_ExpectedRRCResumeComplete,*)) -> value v_ReceivedAsp;
    if (ispresent (v_ReceivedAsp.Signalling.Nas)) { //@sic R5s191051 change 4 sic@

        v_DedicatedNAS_Message := v_ReceivedAsp.Signalling.Nas[0];

    }

    return v_DedicatedNAS_Message;

  }
2.4 Change 4
	Function name
	template car_NR_SRB_Common_IND

	Reason for change
	Following change 3, in the cases where the function f_NR_RRCResumeComplete_Def() is used and the received RRCResumeComplete does not contain a NAS message, the match will fail because the template car_NR_SRB1_RrcNasPdu_IND will set p_NasMsgList as “{*}”. If there is no NAS message then the 5G NAS EMU will set “Nas” as omit in the NR_SRB_COMMON_IND ASP which will not match.

	Summary of change
	Add an “ifpresent” qualifier to the NAS message in the general receive template for NR_SRB_COMMON_IND. This allows the same calling function to be able to receive an RRC message either with or without an embedded NAS message.

	TTCN module
	NR_ASP_Templates_SRB

	MCC160 Comment
	


Before change
template (present) NR_SRB_COMMON_IND car_NR_SRB_Common_IND(NR_CellId_Type p_CellId,

                                                             template (present) NR_RadioBearerId_Type p_SRB_Id,

                                                             template NR_RRC_MSG_Indication_Type p_RrcMsg := omit,

                                                             template NG_NAS_MSG_IndicationList_Type p_NasMsgList := omit) :=

  { /* @status    APPROVED (ENDC, NR5GC) */

    Common := cr_NR_IndAspCommonPart(p_CellId, cr_NR_RoutingInfo_RbId(p_SRB_Id), cr_RlcBearerRouting_NR(p_CellId)),

    Signalling := {

      Rrc := p_RrcMsg,

      Nas := p_NasMsgList

    }

  };
After change

template (present) NR_SRB_COMMON_IND car_NR_SRB_Common_IND(NR_CellId_Type p_CellId,

                                                             template (present) NR_RadioBearerId_Type p_SRB_Id,

                                                             template NR_RRC_MSG_Indication_Type p_RrcMsg := omit,

                                                             template NG_NAS_MSG_IndicationList_Type p_NasMsgList := omit) :=

  { /* @status    APPROVED (ENDC, NR5GC) */

    Common := cr_NR_IndAspCommonPart(p_CellId, cr_NR_RoutingInfo_RbId(p_SRB_Id), cr_RlcBearerRouting_NR(p_CellId)),

    Signalling := {

      Rrc := p_RrcMsg,

      Nas := p_NasMsgList ifpresent
    }

  };
3 Execution Log Files 
3.1 HiSilicon Balong 5000  
The HiSilicon Balong 5000 5G UE passed this test case on Keysight 5G Protocol Conformance Toolset platform. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

TC_6_4_2_2_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.

· PICS/PIXIT parameter file:
TC_6_4_2_2_PIXIT.xml
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