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3GPP TSG-RAN WG5 E-Mail 2019	R5s190743

Title:	Addition of NR5GC test case 8.1.1.4.1 in FR1
Source:	Starpoint		
Agenda Item:	TTCN Issues	
Document for:	Approval		
Contact:				Ting Gao									
							gaoting@starpointcomm.com

[bookmark: _Toc29798]1. Overview
[bookmark: OLE_LINK37][bookmark: OLE_LINK36]This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 8.1.1.4.1 which is part of the NR5GC test suite in the ‘iWD-TTCN3-B2018-12_D19wk23’ 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.
[bookmark: _Toc11300]2. Table of Contents
1. Overview	2
2. Table of Contents	2
3. Verification Test Summary	2
4. Corrections required for NR5GC test case 8.1.1.4.1 using wk23	2
5. Execution Log Files	9
5.1 HiSilicon Balong 5000	9
References	9
[bookmark: _Toc31460]3. Verification Test Summary
Test Case:	8.1.1.4.1
Test Group:	\NR5GC\8_1_1\
ATS Version:	iWD-TTCN3-B2018-12_D19wk23
System Simulator used:	Starpoint SP9500 Test system
UE used:	HiSilicon Balong 5000
Verification Status:	PASS

[bookmark: _Toc26024][bookmark: _Toc370291978][bookmark: _Toc279399112][bookmark: _Toc370840834][bookmark: _Toc278558114]4. Corrections required for NR5GC test case 8.1.1.4.1 using wk23
Change 4.1
	Function name
	f_TC_8_1_1_4_1_NR5GC()

	Reason for change
	The UE state in Postamble is not correct according to the test procedure.

	Summary of change
	Change state IDLE_1A to CONNECTED_3A

	TTCN module
	RRC_Resume_NR5GC.ttcn

	MCC160 Comment
	



Before 
[bookmark: OLE_LINK3][bookmark: OLE_LINK2]  function f_TC_8_1_1_4_1_NR5GC() runs on NR5GC_PTC
  { // RRC resume / Suspend-Resume / Success

    f_NR5GC_Init(NR_1);

    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    
    f_NR5GC_Preamble(nr_Cell1, STATE_INACTIVE_2A);// FFS pending on proseCR from RAN5#84

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_4_1_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);
  }  

After change
 function f_TC_8_1_1_4_1_NR5GC() runs on NR5GC_PTC
  { // RRC resume / Suspend-Resume / Success

    f_NR5GC_Init(NR_1);

    //Create and configure cell
    f_NR_CellConfig_Def(nr_Cell1);
    
    f_NR5GC_Preamble(nr_Cell1, STATE_INACTIVE_2A);// FFS pending on proseCR from RAN5#84

    f_NR_TestBody_Set(true);

    fl_TC_8_1_1_4_1_TestBody();

    f_NR_TestBody_Set(false);

    f_NR_Postamble(nr_Cell1, STATE_CONNECTED_3A);
  }
Change 4.2
	Function name
	function fl_TC_8_1_1_4_1_TestBody()

	Reason for change
	In step8, the calculation of wait time for UE to receive system information is not correct.

	Summary of change
	Made a correction of step8.

	TTCN module
	RRC_Resume_NR5GC.ttcn

	MCC160 Comment
	



[bookmark: _GoBack]Before 

  function fl_TC_8_1_1_4_1_TestBody() runs on NR5GC_PTC
  {
    var SubFrameTiming_Type v_SysinfoActivation;
    var SubFrameTiming_Type v_Tnow;
...

    //@siclog "Step 8" siclog@
    //Wait for 1 second for the UE to receive system information.
    f_Delay(int2float(f_SubFrameTiming_Duration(v_Tnow, v_SysinfoActivation) + 1000) / 1000.0);

    //@siclog "Step 9" siclog@
    //The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);

...

  } 

After change
 function fl_TC_8_1_1_4_1_TestBody() runs on NR5GC_PTC
  {
    var SubFrameTiming_Type v_SysinfoActivation;
    var SubFrameTiming_Type v_Tnow;
    var integer v_ModificationPeriodFrames;
    var float v_ModificationPeriod_s;

...

    //@siclog "Step 8" siclog@
    //Wait for 1 second for the UE to receive system information.
    //f_Delay(int2float(f_SubFrameTiming_Duration(v_Tnow, v_SysinfoActivation) + 1000) / 1000.0);

    // Wait for 2.1* modification period to allow the new system information to take effect
    v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (nr_Cell1);
    v_ModificationPeriod_s := int2float( v_ModificationPeriodFrames)/100.0; //Modification period in seconds
    f_Delay(2.1 * v_ModificationPeriod_s);

    //@siclog "Step 9" siclog@
    //The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);

    ...

  }
Change 4.3
	Function name
	f_NR_ModifySysinfo()

	Reason for change
	The calculation of HSFN is missing in this function.

	Summary of change
	Add the calculation of HSFN.

	TTCN module
	NR5GC_SysinfoPaging.ttcn

	MCC160 Comment
	



Before 
function f_NR_ModifySysinfo(NR_CellId_Type p_NR_CellId,
                              boolean p_ShortMessageFlag := true,
                              NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                              boolean p_ResetAllValueTag := false)
    runs on NR5GC_PTC return SubFrameTiming_Type
  {
    //NR FFS INACTIVE not handled - UE may have a different DRX cycle
    var SubFrameTiming_Type     v_Timing;
    var SubFrameTiming_Type     v_TimeOfShortMessage;
    var SubFrameTiming_Type     v_TimeOfSysinfoModification;
    var SubFrameTiming_Type     v_Timing_SFN;
    var SubFrameTiming_Type     v_StartNextModPeriod;
    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);
    var integer v_ProcessingDelay := tsc_NR_SfnDelay; //For IDLE and INACTIVE state
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
  
    //When UE is in connected mode, short message will be sent during a complete modification period
    //Add a longer processing delay to current SFN
    if (p_UE_State == RRC_CONNECTED and not(pc_ETWS_NR or pc_CMAS_NR)) {v_ProcessingDelay := tsc_NR_SfnDelayConnected}

    //Get the current SFN and subframe
    v_Timing := f_NR_GetCurrentTiming(p_NR_CellId);
        
    //Add processing delay to current SFN - HSFN not used
    v_Timing_SFN := v_Timing;
    v_Timing_SFN.SFN.Number := (v_Timing.SFN.Number + v_ProcessingDelay) mod 1024;
    // Calculate the SFN of the next Modification Period
    v_StartNextModPeriod := v_Timing_SFN;
    v_StartNextModPeriod.SFN.Number := (v_Timing_SFN.SFN.Number + (v_ModificationPeriodFrames -(v_Timing_SFN.SFN.Number mod v_ModificationPeriodFrames))) mod 1024;
    //Set Subframe and slot to 0, i.e. start of the modification period
    v_StartNextModPeriod.Subframe.Number := 0;
    v_StartNextModPeriod := f_NR_SubFrameTiming_SetSlot(v_StartNextModPeriod, 0, v_SCS);
    
    if (not p_ShortMessageFlag) { //Short Msg Indication not to be sent
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
    } else {
      v_TimeOfShortMessage := v_StartNextModPeriod;
      v_StartNextModPeriod.SFN.Number := (v_StartNextModPeriod.SFN.Number + v_ModificationPeriodFrames) mod 1024;
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
      f_NR_ShortMessageIndication_SysinfoMod(p_NR_CellId, v_TimeOfShortMessage, p_UE_State);
    }
    f_NR_SS_ConfigureSysinfo (p_NR_CellId, cs_TimingInfo_SFNOnly(v_TimeOfSysinfoModification.SFN.Number), p_ResetAllValueTag);
    return v_TimeOfSysinfoModification;
  }

After change
function f_NR_ModifySysinfo(NR_CellId_Type p_NR_CellId,
                              boolean p_ShortMessageFlag := true,
                              NR_RRC_STATE_Type p_UE_State := RRC_IDLE,
                              boolean p_ResetAllValueTag := false)
    runs on NR5GC_PTC return SubFrameTiming_Type
  {
    //NR FFS INACTIVE not handled - UE may have a different DRX cycle
    var SubFrameTiming_Type     v_Timing;
    var SubFrameTiming_Type     v_TimeOfShortMessage;
    var SubFrameTiming_Type     v_TimeOfSysinfoModification;
    var SubFrameTiming_Type     v_Timing_SFN;
    var SubFrameTiming_Type     v_StartNextModPeriod;
    var integer v_ModificationPeriodFrames := f_NR_CalculateModificationPeriod (p_NR_CellId);
    var integer v_ProcessingDelay := tsc_NR_SfnDelay; //For IDLE and INACTIVE state
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(p_NR_CellId);
  
    //When UE is in connected mode, short message will be sent during a complete modification period
    //Add a longer processing delay to current SFN
    if (p_UE_State == RRC_CONNECTED and not(pc_ETWS_NR or pc_CMAS_NR)) {v_ProcessingDelay := tsc_NR_SfnDelayConnected}

    //Get the current SFN and subframe
    v_Timing := f_NR_GetCurrentTiming(p_NR_CellId);
        
    //Add processing delay to current SFN - HSFN not used
    v_Timing_SFN := v_Timing;
    v_Timing_SFN.SFN.Number := (v_Timing.SFN.Number + v_ProcessingDelay) mod 1024;
    // Calculate the SFN of the next Modification Period
    v_StartNextModPeriod := v_Timing_SFN;
    v_StartNextModPeriod.HSFN.Number := (v_StartNextModPeriod.HSFN.Number+ (v_Timing_SFN.SFN.Number + (v_ModificationPeriodFrames -(v_Timing_SFN.SFN.Number mod v_ModificationPeriodFrames))) / 1024) mod 1024; 
    v_StartNextModPeriod.SFN.Number := (v_Timing_SFN.SFN.Number + (v_ModificationPeriodFrames -(v_Timing_SFN.SFN.Number mod v_ModificationPeriodFrames))) mod 1024;
    //Set Subframe and slot to 0, i.e. start of the modification period
    v_StartNextModPeriod.Subframe.Number := 0;
    v_StartNextModPeriod := f_NR_SubFrameTiming_SetSlot(v_StartNextModPeriod, 0, v_SCS);
    
    if (not p_ShortMessageFlag) { //Short Msg Indication not to be sent
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
    } else {
      v_TimeOfShortMessage := v_StartNextModPeriod;
      v_StartNextModPeriod.SFN.Number := (v_StartNextModPeriod.SFN.Number + v_ModificationPeriodFrames) mod 1024;
      v_TimeOfSysinfoModification := v_StartNextModPeriod;
      f_NR_ShortMessageIndication_SysinfoMod(p_NR_CellId, v_TimeOfShortMessage, p_UE_State);
    }
    f_NR_SS_ConfigureSysinfo (p_NR_CellId, cs_TimingInfo_SFNOnly(v_TimeOfSysinfoModification.SFN.Number), p_ResetAllValueTag);
    return v_TimeOfSysinfoModification;
  }
Change 4.4
	Function name
	a_AspFromSystemAdaptorHandler_NRNG()

	Reason for change
	According to TS38.331,message like RRCResumeRequest may use CCCH1,the case is missing in this altstep

	Summary of change
	Add the case for CCCH1.

	TTCN module
	NasEmu5G_Main_NRNG.ttcn

	MCC160 Comment
	



Before 
altstep a_AspFromSystemAdaptorHandler_NRNG(inout NG_NasSecurity_Type p_NG_NasSecurityByRef) runs on NASEMU_NR_BASE_PTC
  {
    var NR_RRC_PDU_IND v_AspFromSYS;
    var NR_RRC_MSG_Indication_Type v_RrcIndication;
    var UL_DCCH_Message v_RrcPdu;
    var ULInformationTransfer_IEs v_ULInformationTransfer;
    var template (value) NR_SRB_COMMON_IND v_SRB_COMMON_IND;
    var template (value) NG_NasEmu_DecodingInfo_Type v_DecodingInfo;
    var DedicatedNAS_Message v_NAS_DedicatedMsg[maxDRB];   // even though there is always only one we use an array
    var integer v_NoOfNasPdus;
    var boolean v_RrcPduPresent;
    var boolean v_IntegrityError;
    var integer I;

    [] SYS_SRB.receive(car_NRNG_PduFromSYS) -> value v_AspFromSYS {
      v_RrcIndication := v_AspFromSYS.RrcPdu;
      v_SRB_COMMON_IND := cas_NRNG_SignallingAspToTC(v_AspFromSYS.Common);

      if (ischosen(v_RrcIndication.Ccch)) {                                     /* CCCH -> SRB0 */
        v_SRB_COMMON_IND.Signalling.Rrc := v_RrcIndication;

      } else {                                                                  /* DCCH -> SRB1/2/3 */
        v_RrcPdu := v_RrcIndication.Dcch;
        v_RrcPduPresent := true;
        v_NoOfNasPdus := 0;
        v_IntegrityError := false;

        if (ischosen(v_RrcPdu.message_.c1)) {

          if (ischosen(v_RrcPdu.message_.c1.rrcSetupComplete)) {
            // RRC SETUP COMPLETE
            if (ischosen(v_RrcPdu.message_.c1.rrcSetupComplete.criticalExtensions.rrcSetupComplete)) {
              v_NAS_DedicatedMsg[0] := v_RrcPdu.message_.c1.rrcSetupComplete.criticalExtensions.rrcSetupComplete.dedicatedNAS_Message;
              v_NoOfNasPdus := 1;
            }

          } else if (ischosen(v_RrcPdu.message_.c1.ulInformationTransfer)) {
            // UL INFORMATION TRANSFER
            if (ischosen(v_RrcPdu.message_.c1.ulInformationTransfer.criticalExtensions.ulInformationTransfer)) {
              v_ULInformationTransfer := v_RrcPdu.message_.c1.ulInformationTransfer.criticalExtensions.ulInformationTransfer;
              v_NAS_DedicatedMsg[0] := v_ULInformationTransfer.dedicatedNAS_Message;
              v_RrcPduPresent := false;
              v_NoOfNasPdus := 1;
            }
          } else if (ischosen(v_RrcPdu.message_.c1.rrcResumeComplete)) {
            // RRC RESUME COMPLETE
            if (ispresent(v_RrcPdu.message_.c1.rrcResumeComplete.criticalExtensions.rrcResumeComplete.dedicatedNAS_Message)) { // @sic R5s190214 sic@
              v_NAS_DedicatedMsg[0] := v_RrcPdu.message_.c1.rrcResumeComplete.criticalExtensions.rrcResumeComplete.dedicatedNAS_Message;
              v_NoOfNasPdus := 1;
            }
          } else {
            // OTHER RRC PDU
          }
        } else { // c1 only option at the moment
        }

        if (v_RrcPduPresent) {
          v_SRB_COMMON_IND.Signalling.Rrc := v_RrcIndication;
        }
        if (v_NoOfNasPdus > 0) {
          for (I := 0; I < v_NoOfNasPdus; I := I + 1) {
            v_DecodingInfo := f_NG_DecipherAndDecodeNasPdu(p_NG_NasSecurityByRef, v_NAS_DedicatedMsg[I]);
            v_SRB_COMMON_IND.Signalling.Nas[I] := v_DecodingInfo.NasIndication;         // omit if message cannot be decoded => shall lead to a test case error
            v_IntegrityError := v_IntegrityError or valueof(v_DecodingInfo.IntegrityError);    // valueof cannot be avoided here
          }
          if (v_IntegrityError) {                                                       // set Error choice of common part only if there is an error
            if (ischosen(v_SRB_COMMON_IND.Common.Status.Error)) {     /* there is already an error flagged by the SA */
              v_SRB_COMMON_IND.Common.Status.Error.Integrity.Nas := true;
            } else {                                                  /* the error needs to be set */
              v_SRB_COMMON_IND.Common.Status := cs_IndicationStatus_NasIntegrityError;
            }
          }
        }
      }
      TC_SRB.send(v_SRB_COMMON_IND);
    }
  }

After change
altstep a_AspFromSystemAdaptorHandler_NRNG(inout NG_NasSecurity_Type p_NG_NasSecurityByRef) runs on NASEMU_NR_BASE_PTC
  {
    var NR_RRC_PDU_IND v_AspFromSYS;
    var NR_RRC_MSG_Indication_Type v_RrcIndication;
    var UL_DCCH_Message v_RrcPdu;
    var ULInformationTransfer_IEs v_ULInformationTransfer;
    var template (value) NR_SRB_COMMON_IND v_SRB_COMMON_IND;
    var template (value) NG_NasEmu_DecodingInfo_Type v_DecodingInfo;
    var DedicatedNAS_Message v_NAS_DedicatedMsg[maxDRB];   // even though there is always only one we use an array
    var integer v_NoOfNasPdus;
    var boolean v_RrcPduPresent;
    var boolean v_IntegrityError;
    var integer I;

    [] SYS_SRB.receive(car_NRNG_PduFromSYS) -> value v_AspFromSYS {
      v_RrcIndication := v_AspFromSYS.RrcPdu;
      v_SRB_COMMON_IND := cas_NRNG_SignallingAspToTC(v_AspFromSYS.Common);

      if (ischosen(v_RrcIndication.Ccch)) {                                     /* CCCH -> SRB0 */
        v_SRB_COMMON_IND.Signalling.Rrc := v_RrcIndication;

      }
	  else if (ischosen(v_RrcIndication.Ccch1)) {                                     /* CCCH -> SRB0 */
        v_SRB_COMMON_IND.Signalling.Rrc := v_RrcIndication;

      }else {                                                                  /* DCCH -> SRB1/2/3 */
        v_RrcPdu := v_RrcIndication.Dcch;
        v_RrcPduPresent := true;
        v_NoOfNasPdus := 0;
        v_IntegrityError := false;

        if (ischosen(v_RrcPdu.message_.c1)) {

          if (ischosen(v_RrcPdu.message_.c1.rrcSetupComplete)) {
            // RRC SETUP COMPLETE
            if (ischosen(v_RrcPdu.message_.c1.rrcSetupComplete.criticalExtensions.rrcSetupComplete)) {
              v_NAS_DedicatedMsg[0] := v_RrcPdu.message_.c1.rrcSetupComplete.criticalExtensions.rrcSetupComplete.dedicatedNAS_Message;
              v_NoOfNasPdus := 1;
            }

          } else if (ischosen(v_RrcPdu.message_.c1.ulInformationTransfer)) {
            // UL INFORMATION TRANSFER
            if (ischosen(v_RrcPdu.message_.c1.ulInformationTransfer.criticalExtensions.ulInformationTransfer)) {
              v_ULInformationTransfer := v_RrcPdu.message_.c1.ulInformationTransfer.criticalExtensions.ulInformationTransfer;
              v_NAS_DedicatedMsg[0] := v_ULInformationTransfer.dedicatedNAS_Message;
              v_RrcPduPresent := false;
              v_NoOfNasPdus := 1;
            }
          } else if (ischosen(v_RrcPdu.message_.c1.rrcResumeComplete)) {
            // RRC RESUME COMPLETE
            if (ispresent(v_RrcPdu.message_.c1.rrcResumeComplete.criticalExtensions.rrcResumeComplete.dedicatedNAS_Message)) { // @sic R5s190214 sic@
              v_NAS_DedicatedMsg[0] := v_RrcPdu.message_.c1.rrcResumeComplete.criticalExtensions.rrcResumeComplete.dedicatedNAS_Message;
              v_NoOfNasPdus := 1;
            }
          } else {
            // OTHER RRC PDU
          }
        } else { // c1 only option at the moment
        }

        if (v_RrcPduPresent) {
          v_SRB_COMMON_IND.Signalling.Rrc := v_RrcIndication;
        }
        if (v_NoOfNasPdus > 0) {
          for (I := 0; I < v_NoOfNasPdus; I := I + 1) {
            v_DecodingInfo := f_NG_DecipherAndDecodeNasPdu(p_NG_NasSecurityByRef, v_NAS_DedicatedMsg[I]);
            v_SRB_COMMON_IND.Signalling.Nas[I] := v_DecodingInfo.NasIndication;         // omit if message cannot be decoded => shall lead to a test case error
            v_IntegrityError := v_IntegrityError or valueof(v_DecodingInfo.IntegrityError);    // valueof cannot be avoided here
          }
          if (v_IntegrityError) {                                                       // set Error choice of common part only if there is an error
            if (ischosen(v_SRB_COMMON_IND.Common.Status.Error)) {     /* there is already an error flagged by the SA */
              v_SRB_COMMON_IND.Common.Status.Error.Integrity.Nas := true;
            } else {                                                  /* the error needs to be set */
              v_SRB_COMMON_IND.Common.Status := cs_IndicationStatus_NasIntegrityError;
            }
          }
        }
      }
      TC_SRB.send(v_SRB_COMMON_IND);
    }
  } 
[bookmark: _Toc13698]5. Execution Log Files
[bookmark: _Toc5619]5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Starpoint SP9500 Test System on NR5GC band n41.The documentation below is enclosed as evidence of the successful test case run [1]:
1. [bookmark: OLE_LINK76][bookmark: OLE_LINK75]Test Case Execution log file: 
\ TC_8_1_1_4_1_NR5GC_PASS.spm
PIXCIT settings used:
 \ TC_8_1_1_4_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.
[bookmark: _Toc17232]References
	[1]
	R5s190744:   Supporting information for agreement of NR5GC test case 8.1.1.4.1 in FR1
                      
                     



