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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.3.1 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ 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. 

Contact:
Yongsheng MA

mayongsheng@starpointcomm.com

Tel. +8615117939410

1.1 Verification Test Summary

Test Case:
TC_22_3_3_1
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
Starpoint SP8630

UE used:
Spreadtrum RDA8909
Verification Status:
PASS
2. Corrections required

2.1 Change 1 – Correction to function ‘f_TC_22_3_3_1_NBIOT’

	Function name
	f_TC_22_3_3_1_NBIOT ()

	Reason for change
	This case is used for USER_PLANE

	Summary of change
	Using USER_PLANE when init test case

	TTCN module
	NBIOT_PDCP_Testcases.ttcn

	MCC160 Comment
	Accepted


Before change

   function f_TC_22_3_3_1_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var octetstring v_IPData :=  f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());   /* as for test case 7.3.1.1 */

    var integer v_Maximum_PDCP_SN := tsc_UInt7Max;    // 7bit SN

    var integer v_SequenceNumber;

    f_NBIOT_Init(c1);
    // Create and configure all cells

    f_NBIOT_CellConfig_Def(v_CellId, USER_PLANE);

    // Bring UE to idle state

    f_NBIOT_Preamble(v_CellId, USER_PLANE, STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA);

    // Set null AS ciphering algorithm

    f_NBIOT_AS_CipheringAlgorithm_Set(eea0);   

    ……
After change

  function f_TC_22_3_3_1_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var octetstring v_IPData :=  f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE());   /* as for test case 7.3.1.1 */

    var integer v_Maximum_PDCP_SN := tsc_UInt7Max;    // 7bit SN

    var integer v_SequenceNumber;

    f_NBIOT_Init(c1, USER_PLANE);
    // Create and configure all cells

    f_NBIOT_CellConfig_Def(v_CellId, USER_PLANE);

    // Bring UE to idle state

    f_NBIOT_Preamble(v_CellId, USER_PLANE, STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA);

    // Set null AS ciphering algorithm

    f_NBIOT_AS_CipheringAlgorithm_Set(eea0);   

    …
2.2 Change 2 – Correction to template ‘cs_EPS_NwkFtSup_UP’

	Template name
	cs_EPS_NwkFtSup_UP

	Reason for change
	Since C1-165448 says networkfeaturesupp also means Network accept the CP or UP. If SS accept CP and UP, after releasing RRC connection, UE will use control plane service request when paging. It will cause an error since UP test cases will want to receive service request. 

	Summary of change
	When test UP test cases, just accept UP mode, thus when paging, UE will send Service request. 

	TTCN module
	CIOT_NASTemplates.ttcn

	MCC160 Comment
	Accepted


Before change

      template (value) EPS_NetworkFeatureSupport cs_EPS_NwkFtSup_UP := cs_EPS_NwkFtSup_Common(-, -, -, -, -, '02'O, '1'B, '0'B, tsc_Spare4, '1'B, '0'B, '1'B, '1'B); /* @status    APPROVED (NBIOT) */
After change

    template (value) EPS_NetworkFeatureSupport cs_EPS_NwkFtSup_UP := cs_EPS_NwkFtSup_Common(-, -, -, -, -, '02'O, '0'B, '0'B, tsc_Spare4, '1'B, '0'B, '1'B, '1'B); /* @status    APPROVED (NBIOT) */
2.3 Change 3 – Correction to function ‘f_NBIOT_InitialRegistration’

	Function name
	f_NBIOT_InitialRegistration ()

	Reason for change
	For UP, after activating security SRB1bis should be changed to SRB1

	Summary of change
	Change the SRB identity for UP

	TTCN module
	NBIOT_CommonProcedures.ttcn

	MCC160 Comment
	Accepted in principle (see below)


Before change

        function f_NBIOT_InitialRegistration(NBIOT_CellId_Type p_CellId,

                                       IOT_STATE_Type p_IOT_State,

                                       IDLEUPDATED_Type p_Type,

                                       NBIOT_IDLEUPDATED_STATE_Type p_State := STATE2_NB_CONNECTED_UPDATED,

                                       PDN_TypeToBeUsed_Type p_PDN_TypeToBeUsed := pdnTypeAsSupportedByUE) runs on NBIOT_PTC

  { /* @sic R5-171559: p_PDN_TypeToBeUsed sic@ */

    var NAS_MSG_Indication_Type v_NAS_Ind;

    v_NAS_Ind := f_NBIOT_InitialRegistration_Step1_4(p_CellId, p_IOT_State, p_Type); // @sic R5-171992 sic@

    f_NBIOT_InitialRegistration_Step5_14(p_CellId, p_IOT_State, p_State, v_NAS_Ind, p_PDN_TypeToBeUsed);

    select (p_State) {

      case (STATE3_NB_IDLEUPDATED,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeB,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeG,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeH) {

        f_NBIOT_RRC_ConnectionRelease(p_CellId);
      }

    }

  }

After change

      function f_NBIOT_InitialRegistration(NBIOT_CellId_Type p_CellId,

                                       IOT_STATE_Type p_IOT_State,

                                       IDLEUPDATED_Type p_Type,

                                       NBIOT_IDLEUPDATED_STATE_Type p_State := STATE2_NB_CONNECTED_UPDATED,

                                       PDN_TypeToBeUsed_Type p_PDN_TypeToBeUsed := pdnTypeAsSupportedByUE) runs on NBIOT_PTC

  { /* @sic R5-171559: p_PDN_TypeToBeUsed sic@ */

    var NAS_MSG_Indication_Type v_NAS_Ind;


var NB_SRB_Identity_Type v_SrbId := tsc_SRB1bis;
    v_NAS_Ind := f_NBIOT_InitialRegistration_Step1_4(p_CellId, p_IOT_State, p_Type); // @sic R5-171992 sic@

    f_NBIOT_InitialRegistration_Step5_14(p_CellId, p_IOT_State, p_State, v_NAS_Ind, p_PDN_TypeToBeUsed);

    select (p_State) {

      case (STATE3_NB_IDLEUPDATED,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeB,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeG,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeH) {



if(p_IOT_State == USER_PLANE)



{




v_SrbId := tsc_SRB1;



}
        f_NBIOT_RRC_ConnectionRelease(p_CellId, v_SrbId);
      }

    }

  }
MCC160 Implementation
	  function fl_NBIOT_GetSrbId(IOT_STATE_Type p_IOT_STATE) return NB_SRB_Identity_Type

  {

    var NB_SRB_Identity_Type v_SrbId;

    if (p_IOT_STATE == CONTROL_PLANE) {

      v_SrbId := tsc_SRB1bis;

    } else {

      v_SrbId := tsc_SRB1;

    }

    return v_SrbId;

  }

	  function f_NBIOT_RRC_ConnectionRelease_Common(NBIOT_CellId_Type p_CellId,

 
                                                IOT_STATE_Type p_IOT_STATE,
                                                template (value) DL_DCCH_Message_NB p_RRCConnectionRelease,

                                                template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NBIOT_PTC

  {

 
    var NB_SRB_Identity_Type v_SrbId := fl_NBIOT_GetSrbId(p_IOT_STATE);
    var SubFrameTiming_Type v_TimingAtT;   // time T: sending of RRCConnectionRelease acc. to 36.523-3 clause 7A.7

    var SubFrameTiming_Type v_TimingNow := f_NBIOT_GetCurrentTiming(p_CellId);

    var integer v_MilliSecondsDelay := 300;

    var integer v_Duration;

    timer t_Timer;






    if (f_TimingInfo_IsNow(p_TimingInfo)) {

      v_TimingAtT := f_NBIOT_GetNextSearchSpace(p_CellId, v_MilliSecondsDelay);

    }

    else {

      // dedicated timing info is given

      v_TimingAtT := valueof(p_TimingInfo.SubFrame);

    }

    v_Duration := f_EUTRA_NB_SubFrameTimingDuration(v_TimingNow, v_TimingAtT) + tsc_NBIOT_DelayAfterRRCConnectionRelease;   /* @sic R5s170263: tsc_NBIOT_DelayAfterRRCConnectionRelease sic@ */

    t_Timer.start(int2float(v_Duration) / 1000.0);

    SRB.send(cas_NB_SRB_RrcPdu_REQ(p_CellId,


                                   v_SrbId,
                                   cs_TimingInfo(v_TimingAtT),

                                   p_RRCConnectionRelease));

    f_NBIOT_RRC_ConnectionRelease_Local(p_CellId, p_IOT_STATE, v_TimingAtT);

    alt {

      [] t_Timer.timeout {}

      [] SRB.check(receive(car_NB_SRB0_RrcPdu_IND(?, cr_RRCConnectionRequest_NB(cr_EstablishmentCause_NB_Any)))) {

        // there is an RRCConnectionRequest sent by the UE which can be received by TTCN-3 in a subsequent function

        t_Timer.stop;

      }

    }

  }

	  function f_NBIOT_RRC_ConnectionRelease(NBIOT_CellId_Type p_CellId,


                                         IOT_STATE_Type p_IOT_STATE := CONTROL_PLANE,
                                         EUTRA_ASN1_RRC_TransactionIdentifier_Type p_RRC_TI := tsc_RRC_TI_Def,

                                         ReleaseCause_NB_r13 p_ReleaseCause := other,

                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now) runs on NBIOT_PTC

  {

    f_NBIOT_RRC_ConnectionRelease_Common(p_CellId, p_IOT_STATE, cs_RRCConnectionRelease_NB(p_RRC_TI, p_ReleaseCause), p_TimingInfo);

  }

	  function f_NBIOT_Capability(NBIOT_CellId_Type p_CellId,

                              IOT_STATE_Type p_IOT_State,

                              EUTRA_ASN1_RRC_TransactionIdentifier_Type p_RRC_TI) runs on NBIOT_PTC

  {



    var NB_SRB_Identity_Type v_SrbId := fl_NBIOT_GetSrbId(p_IOT_State);



    SRB.send(cas_NB_SRB_RrcPdu_REQ(p_CellId, v_SrbId, cs_TimingInfo_Now, cs_508_UeCapabilityEnquiry_NB(p_RRC_TI)));

    SRB.receive(car_NB_SRB_RrcPdu_IND(p_CellId, v_SrbId, cr_UeCapabilityInformation_NB_Any(p_RRC_TI)));

  }

	  function f_NBIOT_InitialRegistration(NBIOT_CellId_Type p_CellId,

                                       IOT_STATE_Type p_IOT_State,

                                       IDLEUPDATED_Type p_Type,

                                       NBIOT_IDLEUPDATED_STATE_Type p_State := STATE2_NB_CONNECTED_UPDATED,

                                       PDN_TypeToBeUsed_Type p_PDN_TypeToBeUsed := pdnTypeAsSupportedByUE) runs on NBIOT_PTC

  { /* @sic R5-171559: p_PDN_TypeToBeUsed sic@ */

    var NAS_MSG_Indication_Type v_NAS_Ind;

    v_NAS_Ind := f_NBIOT_InitialRegistration_Step1_4(p_CellId, p_IOT_State, p_Type); // @sic R5-171992 sic@

    f_NBIOT_InitialRegistration_Step5_14(p_CellId, p_IOT_State, p_State, v_NAS_Ind, p_PDN_TypeToBeUsed);

    select (p_State) {

      case (STATE3_NB_IDLEUPDATED,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeA,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeB,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeG,

            STATE3A_NB_IDLEUPDATED_TESTLOOP_ModeH) {

        f_NBIOT_RRC_ConnectionRelease(p_CellId , p_IOT_State);

      }

    }

  }


2.4 Change 4 – Correction to function ‘f_NBIOT_UE_Detach_SwitchOffUe’

	Function name
	f_NBIOT_UE_Detach_SwitchOffUe ()

	Reason for change
	For UP, after activating security SRB1bis should be changed to SRB1.
There’s release upon switch off, there’s not necessary to reset RB again. Also, release is in explicit timing, when resetting RB will cause an error

	Summary of change
	Change the SRB identity for UP
Moved srb_drb_reset to power off branch

	TTCN module
	NBIOT_CommonProcedures.ttcn

	MCC160 Comment
	Accepted in principle (see below)


Before change

      function f_NBIOT_UE_Detach_SwitchOffUe(NBIOT_CellId_Type p_CellId,

                                         IOT_STATE_Type p_IOT_State,

                                         EUTRA_RRC_STATE_Type p_RRCState,

                                         template DetachType p_DetachType := omit,

                                         boolean p_USIM_Rmvd := false)

    runs on NBIOT_PTC

  {

    if (pc_SwitchOnOff or p_USIM_Rmvd and pc_USIM_Removal) {

      f_UT_SwitchOffUE(UT, p_USIM_Rmvd);

      f_NBIOT_UE_DetachMO(p_CellId, p_RRCState, p_DetachType);

      //Now the connection can be released

      f_NBIOT_RRC_ConnectionRelease(p_CellId);
    } else {

      f_UT_PowerOffUE (UT);

    }

    //Reset all RBs

    f_NBIOT_SS_SRBs_DRBs_Reset(p_CellId, p_IOT_State);
  }
After change

    function f_NBIOT_UE_Detach_SwitchOffUe(NBIOT_CellId_Type p_CellId,

                                         IOT_STATE_Type p_IOT_State,

                                         EUTRA_RRC_STATE_Type p_RRCState,

                                         template DetachType p_DetachType := omit,

                                         boolean p_USIM_Rmvd := false)

    runs on NBIOT_PTC

  {


var NB_SRB_Identity_Type v_SrbId := tsc_SRB1bis;


if(p_IOT_State == USER_PLANE)


{



v_SrbId := tsc_SRB1;


}
    if (pc_SwitchOnOff or p_USIM_Rmvd and pc_USIM_Removal) {

      f_UT_SwitchOffUE(UT, p_USIM_Rmvd);

      f_NBIOT_UE_DetachMO(p_CellId, p_RRCState, p_DetachType);

      //Now the connection can be released

      f_NBIOT_RRC_ConnectionRelease(p_CellId, v_SrbId);
    } else {

      f_UT_PowerOffUE (UT);
      //Reset all RBs

      f_NBIOT_SS_SRBs_DRBs_Reset(p_CellId, p_IOT_State);
    }

  }
MCC160 Implementation
	  function f_NBIOT_UE_Detach_SwitchOffUe(NBIOT_CellId_Type p_CellId,

                                         IOT_STATE_Type p_IOT_State,

                                         EUTRA_RRC_STATE_Type p_RRCState,

                                         template DetachType p_DetachType := omit,

                                         boolean p_USIM_Rmvd := false)

    runs on NBIOT_PTC

  {

    if (pc_SwitchOnOff or p_USIM_Rmvd and pc_USIM_Removal) {

      f_UT_SwitchOffUE(UT, p_USIM_Rmvd);

      f_NBIOT_UE_DetachMO(p_CellId, p_RRCState, p_DetachType);

      //Now the connection can be released

      f_NBIOT_RRC_ConnectionRelease(p_CellId, p_IOT_State);

    } else {

      f_UT_PowerOffUE(UT);
      //Reset all RBs

      f_NBIOT_SS_SRBs_DRBs_Reset(p_CellId, p_IOT_State);
    }



  }


3. Branches executed

None.

4. Execution Log Files

4.1 Spreadtrum RDA8909
The Spreadtrum RDA8909 passed this test case on Starpoint SP8630 Integration Test System in LTE FDD band 8. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_22_3_3_1_RDA8909_PASS.spm

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.

· PICS/PIXIT file name
TC_22_3_3_1.sppar

5. References

	[1]
	R5s170251: Supporting information for agreement of NB-IoT test case 22.3.3.1. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


