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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 7.1.3.1.1 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2018-12_D19wk12_5G’ 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:
7.1.3.1.1
Test Group:
\ENDC\7_1_3\
ATS Version:
iwd-TTCN3-B2018-12_D19wk12_5G
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR
UE used:
Samsung Exynos S5100
Verification Status:
PASS


4. Corrections required for ENDC TC 7.1.3.1.1 using wk12( Anritsu)
Change 4.1
	Function name
	TC_7_1_3_1_1_ENDC()

	Reason for change
	In order to check Sequence number for 12-bit PDCP SN, the test exchanges 4096 PDUs between SS and UE. Hence, guard timer needs to be increased as 6 minutes is not sufficient.

	Summary of change
	Guard timer increased to 12 minutes.

	TTCN module
	ENDC_Testsuite.ttcn

	MCC160 Comment
	


Before change

  testcase TC_7_1_3_1_1_ENDC() runs on MTC_ENDC system SYSTEM_ENDC {

    // @purpose

    //   Maintenance of PDCP sequence numbers / User plane / 12-bit SN

    var ENDC_NR_PTC      v_ENDC_NR    := null;

    var ENDC_EUTRA_PTC   v_ENDC_EUTRA := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(300);
    v_ENDC_NR := ENDC_NR_PTC.create alive;

    v_ENDC_EUTRA := ENDC_EUTRA_PTC.create alive;

    f_MTC_ConnectPTCs_ENDC(system, v_ENDC_NR, v_ENDC_EUTRA, v_IMS1, v_IMS2);

    v_ENDC_NR.start(f_TC_7_1_3_1_1_ENDC_NR());

    v_ENDC_EUTRA.start(f_TC_7_1_3_1_1_ENDC_EUTRA());

    t_GuardTimer.start;

    f_MTC_MainLoop_ENDC(t_GuardTimer);

  }
After change

   testcase TC_7_1_3_1_1_ENDC() runs on MTC_ENDC system SYSTEM_ENDC {

    // @purpose

    //   Maintenance of PDCP sequence numbers / User plane / 12-bit SN

    var ENDC_NR_PTC      v_ENDC_NR    := null;

    var ENDC_EUTRA_PTC   v_ENDC_EUTRA := null;

    var IMS_PTC          v_IMS1       := null;

    var IMS_PTC          v_IMS2       := null;

    timer t_GuardTimer := int2float(1200); 
    v_ENDC_NR := ENDC_NR_PTC.create alive;

    v_ENDC_EUTRA := ENDC_EUTRA_PTC.create alive;

    f_MTC_ConnectPTCs_ENDC(system, v_ENDC_NR, v_ENDC_EUTRA, v_IMS1, v_IMS2);

    v_ENDC_NR.start(f_TC_7_1_3_1_1_ENDC_NR());

    v_ENDC_EUTRA.start(f_TC_7_1_3_1_1_ENDC_EUTRA());

    t_GuardTimer.start;

    f_MTC_MainLoop_ENDC(t_GuardTimer);

  }
Change 4.2

	Function name
	f_TC_7_1_3_1_1_ENDC_NR()

	Reason for change
	fl_TC_7_1_3_X_EUTRA_TestBody awaiting for co-ordination message in order to proceed to the postamble.

	Summary of change
	Send co-ordination message to EUTRA

	TTCN module
	7_1_3\PDCP_ENDC_NR.ttcn

	MCC160 Comment
	


Before change

  function f_TC_7_1_3_1_1_ENDC_NR() runs on ENDC_NR_PTC

  {//Maintenance of PDCP sequence numbers / User plane / 12 bit SN

    var NR_PDCP_SS_State_Type v_NR_PDCP_State;

    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) DRB_ToAddModList  v_DRB_ToAddModList;

    f_ENDC_NR_Init();

     //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_PDCP_Init (v_NR_PDCP_State, PDCP_SNLength12);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1,

                                                                    tsc_NR_DRB2,

                                                                    -,

                                                                    cs_NR_PDCP_RbConfig_TransparentMode(PDCP_SNLength12))};

    v_DRB_ToAddModList := {cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config(-, len12bits, len12bits))};

    f_NR_ENDC_ConfigAM_UM(nr_Cell1,1, 0, v_SS_Drb_ConfigList, -, -, v_DRB_ToAddModList);

    f_NR_TestBody_Set(true);

    f_TC_7_1_3_1_X_NR_TestBody(v_NR_PDCP_State);

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
After change

     function f_TC_7_1_3_1_1_ENDC_NR() runs on ENDC_NR_PTC

  {//Maintenance of PDCP sequence numbers / User plane / 12 bit SN

    var NR_PDCP_SS_State_Type v_NR_PDCP_State;

    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;

    var template (value) DRB_ToAddModList  v_DRB_ToAddModList;

    f_ENDC_NR_Init();

     //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    f_NR_PDCP_Init (v_NR_PDCP_State, PDCP_SNLength12);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    v_SS_Drb_ConfigList := {f_NR_GetRadioBearerConfig_FullAM(nr_Cell1,

                                                                    tsc_NR_DRB2,

                                                                    -,

                                                                    cs_NR_PDCP_RbConfig_TransparentMode(PDCP_SNLength12))};

    v_DRB_ToAddModList := {cs_38508_DRB_ToAddMod(tsc_NR_DRB2, cs_38508_PDCP_Config(-, len12bits, len12bits))};

    f_NR_ENDC_ConfigAM_UM(nr_Cell1,1, 0, v_SS_Drb_ConfigList, -, -, v_DRB_ToAddModList);

    f_NR_TestBody_Set(true);

    f_TC_7_1_3_1_X_NR_TestBody(v_NR_PDCP_State);

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger); 

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
Change 4.3

	Function name
	f_NR_PDCP_Send

	Reason for change
	As per 38.523-3, Annex D, if PDCP and RLC configured on same Cell, Routing shall be set to none.

	Summary of change
	NR_DRB_COMMON_IND expected template changed from RlcBearerRouting/NR to RlcBearerRouting/None.

	TTCN module
	NR_TC_Common\7_1_3\PDCP_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change

function f_NR_PDCP_Send(inout NR_PDCP_SS_State_Type p_PDCP_Rec, NR_CellId_Type p_CellId, octetstring p_Sdu, template (omit) SubFrameTiming_Type p_TimingInfo := omit)

  runs on NR_BASE_PTC

  {

    var template (value) NR_PDCP_PDU_Type v_Pdu;

    var DRB_Identity v_DrbId := p_PDCP_Rec.DRB_Id;

    var octetstring v_Sdu := p_Sdu;

    var integer v_TX_NEXT := p_PDCP_Rec.TX_NEXT;

    var NR_PDCP_SN_Size_Type v_PDCP_SN_Size := p_PDCP_Rec.PDCP_SN_Size;

    var SubFrameTiming_Type v_TimingInfo;

    select(v_PDCP_SN_Size){

      case(PDCP_SNLength12){

        v_Pdu := cs_NR_PDCP_PDU_12B(v_TX_NEXT, v_Sdu);

      }

      case (PDCP_SNLength18) {

        v_Pdu := cs_NR_PDCP_PDU_18B(v_TX_NEXT, v_Sdu);

      }

      case else{

        FatalError(__FILE__, __LINE__, "NR_PDCP_SN_Size incorrect");

      }

    }

    if (isvalue(p_TimingInfo)) {

      v_TimingInfo := valueof(p_TimingInfo);

    } else {

      v_TimingInfo := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    }

    DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_PDUList(p_CellId,

                                                v_DrbId,

                                                crs_RlcBearerRouting_NR(p_CellId),
                                                cs_TimingInfo_NR(v_TimingInfo),

                                                {v_Pdu} ));

    f_NR_PDCP_Increment_TX_NEXT(p_PDCP_Rec, 1);

  }
After change

  function f_NR_PDCP_Send(inout NR_PDCP_SS_State_Type p_PDCP_Rec, NR_CellId_Type p_CellId, octetstring p_Sdu, template (omit) SubFrameTiming_Type p_TimingInfo := omit)

  runs on NR_BASE_PTC

  {

    var template (value) NR_PDCP_PDU_Type v_Pdu;

    var DRB_Identity v_DrbId := p_PDCP_Rec.DRB_Id;

    var octetstring v_Sdu := p_Sdu;

    var integer v_TX_NEXT := p_PDCP_Rec.TX_NEXT;

    var NR_PDCP_SN_Size_Type v_PDCP_SN_Size := p_PDCP_Rec.PDCP_SN_Size;

    var SubFrameTiming_Type v_TimingInfo;

    select(v_PDCP_SN_Size){

      case(PDCP_SNLength12){

        v_Pdu := cs_NR_PDCP_PDU_12B(v_TX_NEXT, v_Sdu);

      }

      case (PDCP_SNLength18) {

        v_Pdu := cs_NR_PDCP_PDU_18B(v_TX_NEXT, v_Sdu);

      }

      case else{

        FatalError(__FILE__, __LINE__, "NR_PDCP_SN_Size incorrect");

      }

    }

    if (isvalue(p_TimingInfo)) {

      v_TimingInfo := valueof(p_TimingInfo);

    } else {

      v_TimingInfo := f_NR_GetNextSendOccasion_DL(nr_Cell1);

    }

    DRB.send(cas_NR_DRB_COMMON_REQ_PDCP_PDUList(p_CellId,

                                                v_DrbId,

                                                crs_RlcBearerRouting_None, // Anritsu TCD Christelle RlcRoutingBearer None

                                                cs_TimingInfo_NR(v_TimingInfo),

                                                {v_Pdu} ));

    f_NR_PDCP_Increment_TX_NEXT(p_PDCP_Rec, 1);

  }
Change 4.4

	Function name
	f_NR_PDCP_PDU_Get

	Reason for change
	Single ‘?’ in order to match with ANY SN

	Summary of change
	Modified ‘??????????????????’ to ‘?’

	TTCN module
	NR_TC_Common\7_1_3\PDCP_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change

    function f_NR_PDCP_PDU_Get(NR_PDCP_SN_Size_Type p_NR_PDCP_SN_Size, template(omit) integer p_PDCP_RX_SN := omit) return template (present) NR_PDCP_PDU_Type

  {

    var template (present) NR_PDCP_PDU_Type v_ExpectedPdu;

    select (p_NR_PDCP_SN_Size) {

      case (PDCP_SNLength12) {

        if (isvalue(p_PDCP_RX_SN)) {

          v_ExpectedPdu := cr_NR_PDCP_PDU_12B(int2bit(valueof(p_PDCP_RX_SN),12));

        } else {

          v_ExpectedPdu := cr_NR_PDCP_PDU_12B(?); // Anritsu TCD Christelle Expected SN should be ANY

        }

      }

      case (PDCP_SNLength18) {

       if (isvalue(p_PDCP_RX_SN)) {

          v_ExpectedPdu := cr_NR_PDCP_PDU_18B(int2bit(valueof(p_PDCP_RX_SN),18));

        } else {

          v_ExpectedPdu := cr_NR_PDCP_PDU_18B('??????????????????'B);

        }

      }

      case else {

        FatalError(__FILE__, __LINE__, "NR_PDCP_SN_Size incorrect");

      }

    }

    return v_ExpectedPdu;

  }
After change

  function f_NR_PDCP_PDU_Get(NR_PDCP_SN_Size_Type p_NR_PDCP_SN_Size, template(omit) integer p_PDCP_RX_SN := omit) return template (present) NR_PDCP_PDU_Type

  {

    var template (present) NR_PDCP_PDU_Type v_ExpectedPdu;

    select (p_NR_PDCP_SN_Size) {

      case (PDCP_SNLength12) {

        if (isvalue(p_PDCP_RX_SN)) {

          v_ExpectedPdu := cr_NR_PDCP_PDU_12B(int2bit(valueof(p_PDCP_RX_SN),12));

        } else {

          v_ExpectedPdu := cr_NR_PDCP_PDU_12B(?);        }

      }

      case (PDCP_SNLength18) {

       if (isvalue(p_PDCP_RX_SN)) {

          v_ExpectedPdu := cr_NR_PDCP_PDU_18B(int2bit(valueof(p_PDCP_RX_SN),18));

        } else {

          v_ExpectedPdu := cr_NR_PDCP_PDU_18B('??????????????????'B);

        }

      }

      case else {

        FatalError(__FILE__, __LINE__, "NR_PDCP_SN_Size incorrect");

      }

    }

    return v_ExpectedPdu;

  }

Change 4.5

	Function name
	f_NR_PDCP_SequenceNumber_Maintenance

	Reason for change
	v_Max_PDCP_SN is 4095 but not 4096. Therefore, step 2 would be achieved once SN reached to v_Max_PDCP_SN.  Followed by step4 achieved at v_Max_PDCP_SN +1 while step6 at v_Max_PDCP_SN+2


	Summary of change
	‘i’ compared with v_Max_PDCP_SN at step 2 while v_Max_PDCP_SN+1 at step 4 and v_Max_PDCP_SN+2 at step 6

	TTCN module
	NR_TC_Common\7_1_3\PDCP_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change

function f_NR_PDCP_SequenceNumber_Maintenance(NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on NR_BASE_PTC

  {

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var integer v_Max_PDCP_SN := p_NR_PDCP_State.Maximum_PDCP_SN;

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var integer i;

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc ;

    //@siclog "Step 1-2" siclog@

    for (i:= 0; i <= v_Max_PDCP_SN+1; i:= i+1) {

      //SS transmits a PDCP Data PDU containing one PDCP SDU

      f_NR_PDCP_Send(p_NR_PDCP_State,nr_Cell1,v_IPData);

      //Does UE transmit a PDCP Data PDU with SN=K for the first iteration?

      f_NR_PDCP_Recv(p_NR_PDCP_State,nr_Cell1,v_IPData,crs_RlcBearerRouting_NR(nr_Cell1));

      if (i == v_Max_PDCP_SN-1 ){
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

        //@siclog "Step 4" siclog@

      } else if (i == v_Max_PDCP_SN){
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

        //@siclog "Step 6" siclog@

      }else if(i == v_Max_PDCP_SN +1){
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

      }

    }

  }    
After change

    function f_NR_PDCP_SequenceNumber_Maintenance(NR_PDCP_SS_State_Type p_NR_PDCP_State) runs on NR_BASE_PTC

  {

    var octetstring v_IPData := f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());

    var integer v_Max_PDCP_SN := p_NR_PDCP_State.Maximum_PDCP_SN;

    var NR_SecurityParams_Type v_NR_Security:= f_NR_Security_Get();

    var integer i;

    p_NR_PDCP_State.KUPenc := v_NR_Security.AS_Ciphering.KUPenc ;

    //@siclog "Step 1-2" siclog@

    for (i:= 0; i <= v_Max_PDCP_SN+2; i:= i+1) { 
      //SS transmits a PDCP Data PDU containing one PDCP SDU

      f_NR_PDCP_Send(p_NR_PDCP_State,nr_Cell1,v_IPData);

      //Does UE transmit a PDCP Data PDU with SN=K for the first iteration?

      f_NR_PDCP_Recv(p_NR_PDCP_State,nr_Cell1,v_IPData,crs_RlcBearerRouting_None); // Anritsu TCD Christelle RlcRoutingBearer None

      if (i == v_Max_PDCP_SN ){ 

        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 2");

        //@siclog "Step 4" siclog@

      } else if (i == v_Max_PDCP_SN+1){
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

        //@siclog "Step 6" siclog@

      }else if(i == v_Max_PDCP_SN +2){
        f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

      }

    }

  }

5. Execution Log Files
5.1 Samsung Exynos S5100
The Samsung Exynos S5100 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR on EN-DC band combination DC_3A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file

(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)


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.
References

	[1]
	R5s190204:   Supporting information for agreement of Testcase 7.1.3.1.1 in FR1
                          This archive comprises:

                        -  xml and text format execution log files 




