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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.4.4 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk23’ 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_4_4
ATS Version:
iwd-TTCN3-B2016-06_D17wk23
System Simulator used:
Starpoint SP8630

UE used:
Hisilicon Hi2110
Verification Status:
PASS
2. Corrections required

2.1 Change 1 – Correction to function ‘function f_TC_22_4_4_NBIOT()’

	Function name
	f_TC_22_4_4_NBIOT()

	Reason for change
	1． UE access to Cell13 is barred at step 9, UE will do automatic PLMN selection according to TS 23.122 cl.4.4.3.1.1. PLMN2 of Cell13 (UPLMN) is higher priority than PLMN1 of Cell12 (OPLMN), UE probably shall take longer time to do PLMN selection and camp on UPLMN Cell13 because just access is barred in Cell13, thus TAU will not occur at step 11. Considering automatic PLMN selection is not a test point, change the cell power for T1/T2 in Table 22.4.4.3.2-1.
2． According to TS24.301 secn 6.3.2, the SS shall set the PTI = PTI unassigned(0) in case of user data transport via control plane.
3． Incorrect cell number at step 39.
4． UE access to Cell1 is barred after step 55, thus UE can not initiate RRC connection establishment for postamble DETACH procedure. Change ab-BarringBitmap-r13 to ’0000000000’ of SIB14 to allowed UE access to network.

	Summary of change
	1． Change the cell power for T1/T2 in Table 22.4.4.3.2-1.
2． Used tsc_PTI_Unassigned for transmission of user data via control plane.
3． Correct cell number at step 39.
4． Change ab-BarringBitmap-r13 to ’0000000000’ of SIB14 to allowed UE access to network before postamble.
Associated Prose CR will be submitted in next RAN5 meeting.

	TTCN module
	NBIOT_RRC_Paging.ttcn

	MCC160 Comment
	Accepted subject to prose CR approval at RAN5#76


Before change

   function f_TC_22_4_4_NBIOT() runs on NBIOT_PTC

  {//NB-IoT / RRC connection establishment / Paging / Access Barring for UE with AC 0 to 9 / ab-Category a, b and c

    var SubFrameTiming_Type v_TimeOfPaging;

    var integer v_WaitTime := 30;

    var float v_WaitForConnection := f_NBIOT_SetTimerToleranceMax(rrcTimer, int2float(v_WaitTime));

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell1;

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell12;

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell13;

    var boolean v_Rxd_RRCConnReq := false;

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

    var ProcedureTransactionIdentifier v_PTI;

    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2 := {

      cs_NB_CellPower(nbiot_Cell1, -79),

      cs_NB_CellPower(nbiot_Cell12, -85)

    };
    timer t_Wait;

    f_NBIOT_Init(c4);

    //Set Sys info and cell info for Ncell 1, 12 & 13 to be used

    f_NBIOT_CellInfo_SetPLMN_1Entry(nbiot_Cell12, cs_HPLMN_001_11);  //PLMN1

    f_NBIOT_CellInfo_SetPLMN_1Entry(nbiot_Cell13, cs_HPLMN_001_21);  //PLMN2

    //Set maximum cell powel level for NCell 1 & 12 to be used in creation

    f_NBIOT_CellInfo_InitMaxReferencePower(nbiot_Cell1, -79);

    f_NBIOT_CellInfo_InitMaxReferencePower(nbiot_Cell12, -79);
    //Create and configure all cells

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell12, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell13, CONTROL_PLANE);

    //Equip UE with a USIM containing default values except for those shown in Table 22.4.4.3.1-2.

    f_UT_USIM_Insert(UT, "36.523-1 Table 22.4.4.3.1-2. USIM must be configured for Access Class 0");

    //Bring UE to initial state

    f_NBIOT_Preamble(nbiot_Cell13, CONTROL_PLANE, STATE2A_NB_TESTLOOP_ModeG);

    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell13, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, 8);

    //Make sure the UE is in automatic mode

    f_UT_AutomaticPLMN_Select(UT);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell13);

    //@siclog "Step 2" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 13 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 13 with ab-Category set to 'c'?

    v_SIB14_Cell13 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell13);

    v_SIB14_Cell13.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(c, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell13, v_SIB14_Cell13);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell13, true);

    //@siclog "Step 3" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell13, true, false);

    //@siclog "Step 4" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 5" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell13);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    v_PTI := f_NBIOT_MobileInfo_GetPTI(f_NBIOT_MobileInfo_GetNoOfPDNsConfigured() - 1);
    //@siclog "Step 6" siclog@

    //The SS transmits one IP packet to the UE embedded in a ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell13,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, v_PTI, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 7" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 8" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell13);

    //@siclog "Step 9" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 13 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell13, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 9");

    }

    //@siclog "Step 10" siclog@

    //SS adjusts cell levels according to row T1 of table 22.4.4.3.2-1

    f_NBIOT_SetCellPower(nbiot_Cell12, -79);
    //@siclog "Step 11" siclog@

    //Steps 1 to 5 of Generic test procedure in TS 36.508 subclause 8.1.5A.5 takes place on Ncell 12.

    //NOTE: The UE performs a TAU procedure.

    f_NBIOT_TrackingAreaUpdate_Step1_5(nbiot_Cell12, CONTROL_PLANE);

    //@siclog "Step 12" siclog@

    //The SS starts timer Timer_1 = 8 s

    t_Wait.start(8.0);

    //EXCEPTION: Steps 13a1 to 13b1 describe a transaction that depends on the UE behaviour;

    //the "lower case letter" identifies a test sequence that takes place if a specific behaviour happens

    //Note 2: A UE may send the pending data sent at step 6

    alt {

      //@siclog "Step 13a1" siclog@

      //The UE transmits one IP packet embedded in a ESM DATA TRANSPORT and  ULInformationTransfer-NB

      [] SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell12,

                                           tsc_SRB1bis,

                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_ESM_DATA_TRANSPORT(?, cr_UserDataContainer)))){

        t_Wait.stop;

      }

      //@siclog "Step 13b1" siclog@

      //The SS waits for Timer_1 expiry

      [] t_Wait.timeout{}

    }

    //@siclog "Step 14" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 15" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 12 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 12 with ab-Category set to 'c'?

    v_SIB14_Cell12 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell12);

    v_SIB14_Cell12.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(c, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell12, v_SIB14_Cell12);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell12, true);

    //@siclog "Step 16" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell12, true, false);

    //@siclog "Step 17" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 18" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell12);

    //@siclog "Step 19" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell12,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, v_PTI, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 20" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 22" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 12 with establishmentCause-r13 set to mo-Data?

    //@siclog "Step 23 - 25" siclog@

    //Steps 2 to 4 of the 'Generic Test Procedure NB-IoT Control Plan CIoT MO user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.3.3  are performed

    //NOTE: The UE will transmit one ESM DATA TRANSPORT message containing loopback data received in step 19.

    f_NBIOT_508Check_CP_MONonSMSDataTransfer(nbiot_Cell12, cr_UserDataContainer, mo_Data);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22 - 25");

    //@siclog "Step 26" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 27" siclog@

    //SS adjusts SystemInformationBlockType14-NB of Ncell 12 with ab-Category set to 'b'

    v_SIB14_Cell12.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(b, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell12, v_SIB14_Cell12);

    f_NBIOT_SS_ConfigureSysinfo(nbiot_Cell12, false);

    //@siclog "Step 28" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell12);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    //@siclog "Step 29" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell12,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, v_PTI, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 30" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 31" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 32" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 12 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell12, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 32");

    }

    //@siclog "Step 33" siclog@

    //SS adjusts cell levels according to row T2 of table 22.4.4.3.2-1

    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT2);

    //@siclog "Step 34" siclog@

    //Generic test procedure in TS 36.508 subclause 8.1.5A.5 to take place on Ncell 1.

    //NOTE: The UE performs a TAU procedure

    f_NBIOT_TrackingAreaUpdate_Step1_5(nbiot_Cell1, CONTROL_PLANE);

    //@siclog "Step 35" siclog@

    //The SS starts timer Timer_1 = 8 s

    t_Wait.start(8.0);

    //EXCEPTION: Steps 36a1 to 36b1 describe a transaction that depends on the UE behaviour;

    //the "lower case letter" identifies a test sequence that takes place if a specific behaviour happens

    //Note 3: A UE may send the pending data sent at step 29

    alt {

      //@siclog "Step 36a1" siclog@

      //The UE transmits one IP packet embedded in a  ESM DATA TRANSPORT and  ULInformationTransfer-NB

      [] SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell1,

                                           tsc_SRB1bis,

                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_ESM_DATA_TRANSPORT(?, cr_UserDataContainer)))){

        t_Wait.stop;

      }

      //@siclog "Step 36b1" siclog@

      //The SS waits for Timer_1 expiry

      [] t_Wait.timeout{}

    }

    //@siclog "Step 37" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 38" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 1 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 1 with ab-Category set to 'b'?

    v_SIB14_Cell1 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell1);

    v_SIB14_Cell1.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(b, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell1, v_SIB14_Cell1);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell1, true);

    //@siclog "Step 39" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell11, true, false);

    //@siclog "Step 40" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 41" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3  are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell1);

    //@siclog "Step 42" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, v_PTI, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 43" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 44" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 45" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 1 with establishmentCause-r13 set to mo-Data?

    //@siclog "Step 46 - 48" siclog@

    //Steps 2 to 4 of the 'Generic Test Procedure NB-IoT Control Plan CIoT MO user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.3.3  are performed

    //NOTE: The UE will transmit one ESM DATA TRANSPORT message containing loopback data received in step 43.

    f_NBIOT_508Check_CP_MONonSMSDataTransfer(nbiot_Cell1, cr_UserDataContainer, mo_Data);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 45 - 48");

    //@siclog "Step 49" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 50" siclog@

    //SS adjusts SystemInformationBlockType14-NB of Ncell 1 with ab-Category set to 'a'

    v_SIB14_Cell1.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(a, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell1, v_SIB14_Cell1);

    f_NBIOT_SS_ConfigureSysinfo(nbiot_Cell1, false);

    //@siclog "Step 51" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell1);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 51");

    //@siclog "Step 52" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, v_PTI, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 53" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 54" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 55" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 1 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell1, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 55");

    }

    f_NBIOT_TestBody_Set(false);

    //Switch/power off UE

    f_NBIOT_Postamble(nbiot_Cell1, CONTROL_PLANE, N1_IDLE);

  }
After change

   function f_TC_22_4_4_NBIOT() runs on NBIOT_PTC

  {//NB-IoT / RRC connection establishment / Paging / Access Barring for UE with AC 0 to 9 / ab-Category a, b and c

    var SubFrameTiming_Type v_TimeOfPaging;

    var integer v_WaitTime := 30;

    var float v_WaitForConnection := f_NBIOT_SetTimerToleranceMax(rrcTimer, int2float(v_WaitTime));

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell1;

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell12;

    var template (value) SystemInformationBlockType14_NB_r13 v_SIB14_Cell13;

    var boolean v_Rxd_RRCConnReq := false;

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

    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT1 := {

      cs_NB_CellPower(nbiot_Cell1, tsc_NonSuitableOffNBIOTCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell12, -85),

      cs_NB_CellPower(nbiot_Cell13, -120)

    };
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2 := {

      cs_NB_CellPower(nbiot_Cell1, -85),

      cs_NB_CellPower(nbiot_Cell12, -120),

      cs_NB_CellPower(nbiot_Cell13, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };

    timer t_Wait;

    f_NBIOT_Init(c4);

    //Set Sys info and cell info for Ncell 1, 12 & 13 to be used

    f_NBIOT_CellInfo_SetPLMN_1Entry(nbiot_Cell12, cs_HPLMN_001_11);  //PLMN1

    f_NBIOT_CellInfo_SetPLMN_1Entry(nbiot_Cell13, cs_HPLMN_001_21);  //PLMN2

    //Create and configure all cells

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell12, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell13, CONTROL_PLANE);

    //Equip UE with a USIM containing default values except for those shown in Table 22.4.4.3.1-2.

    f_UT_USIM_Insert(UT, "36.523-1 Table 22.4.4.3.1-2. USIM must be configured for Access Class 0");

    //Bring UE to initial state

    f_NBIOT_Preamble(nbiot_Cell13, CONTROL_PLANE, STATE2A_NB_TESTLOOP_ModeG);

    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell13, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, 8);

    //Make sure the UE is in automatic mode

    f_UT_AutomaticPLMN_Select(UT);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell13);

    //@siclog "Step 2" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 13 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 13 with ab-Category set to 'c'?

    v_SIB14_Cell13 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell13);

    v_SIB14_Cell13.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(c, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell13, v_SIB14_Cell13);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell13, true);

    //@siclog "Step 3" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell13, true, false);

    //@siclog "Step 4" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 5" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell13);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    //@siclog "Step 6" siclog@

    //The SS transmits one IP packet to the UE embedded in a ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell13,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 7" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 8" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell13);

    //@siclog "Step 9" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 13 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell13, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 9");

    }

    //@siclog "Step 10" siclog@

    //SS adjusts cell levels according to row T1 of table 22.4.4.3.2-1

    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT1);
    //@siclog "Step 11" siclog@

    //Steps 1 to 5 of Generic test procedure in TS 36.508 subclause 8.1.5A.5 takes place on Ncell 12.

    //NOTE: The UE performs a TAU procedure.

    f_NBIOT_TrackingAreaUpdate_Step1_5(nbiot_Cell12, CONTROL_PLANE);

    //@siclog "Step 12" siclog@

    //The SS starts timer Timer_1 = 8 s

    t_Wait.start(8.0);

    //EXCEPTION: Steps 13a1 to 13b1 describe a transaction that depends on the UE behaviour;

    //the "lower case letter" identifies a test sequence that takes place if a specific behaviour happens

    //Note 2: A UE may send the pending data sent at step 6

    alt {

      //@siclog "Step 13a1" siclog@

      //The UE transmits one IP packet embedded in a ESM DATA TRANSPORT and  ULInformationTransfer-NB

      [] SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell12,

                                           tsc_SRB1bis,

                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_ESM_DATA_TRANSPORT(?, cr_UserDataContainer)))){

        t_Wait.stop;

      }

      //@siclog "Step 13b1" siclog@

      //The SS waits for Timer_1 expiry

      [] t_Wait.timeout{}

    }

    //@siclog "Step 14" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 15" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 12 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 12 with ab-Category set to 'c'?

    v_SIB14_Cell12 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell12);

    v_SIB14_Cell12.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(c, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell12, v_SIB14_Cell12);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell12, true);

    //@siclog "Step 16" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell12, true, false);

    //@siclog "Step 17" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 18" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell12);

    //@siclog "Step 19" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell12,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 20" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 22" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 12 with establishmentCause-r13 set to mo-Data?

    //@siclog "Step 23 - 25" siclog@

    //Steps 2 to 4 of the 'Generic Test Procedure NB-IoT Control Plan CIoT MO user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.3.3  are performed

    //NOTE: The UE will transmit one ESM DATA TRANSPORT message containing loopback data received in step 19.

    f_NBIOT_508Check_CP_MONonSMSDataTransfer(nbiot_Cell12, cr_UserDataContainer, mo_Data);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22 - 25");

    //@siclog "Step 26" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 27" siclog@

    //SS adjusts SystemInformationBlockType14-NB of Ncell 12 with ab-Category set to 'b'

    v_SIB14_Cell12.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(b, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell12, v_SIB14_Cell12);

    f_NBIOT_SS_ConfigureSysinfo(nbiot_Cell12, false);

    //@siclog "Step 28" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell12);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 28");

    //@siclog "Step 29" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell12,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 30" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 31" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 32" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 12 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell12, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 32");

    }

    //@siclog "Step 33" siclog@

    //SS adjusts cell levels according to row T2 of table 22.4.4.3.2-1

    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT2);

    //@siclog "Step 34" siclog@

    //Generic test procedure in TS 36.508 subclause 8.1.5A.5 to take place on Ncell 1.

    //NOTE: The UE performs a TAU procedure

    f_NBIOT_TrackingAreaUpdate_Step1_5(nbiot_Cell1, CONTROL_PLANE);

    //@siclog "Step 35" siclog@

    //The SS starts timer Timer_1 = 8 s

    t_Wait.start(8.0);

    //EXCEPTION: Steps 36a1 to 36b1 describe a transaction that depends on the UE behaviour;

    //the "lower case letter" identifies a test sequence that takes place if a specific behaviour happens

    //Note 3: A UE may send the pending data sent at step 29

    alt {

      //@siclog "Step 36a1" siclog@

      //The UE transmits one IP packet embedded in a  ESM DATA TRANSPORT and  ULInformationTransfer-NB

      [] SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell1,

                                           tsc_SRB1bis,

                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                             cr_ESM_DATA_TRANSPORT(?, cr_UserDataContainer)))){

        t_Wait.stop;

      }

      //@siclog "Step 36b1" siclog@

      //The SS waits for Timer_1 expiry

      [] t_Wait.timeout{}

    }

    //@siclog "Step 37" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 38" siclog@

    //SS adjusts MasterInformationBlock-NB of Ncell 1 with ab-Enabled-r13 set to TRUE and SystemInformationBlockType14-NB of Ncell 1 with ab-Category set to 'b'?

    v_SIB14_Cell1 := f_NBIOT_CellInfo_GetSIB14(nbiot_Cell1);

    v_SIB14_Cell1.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(b, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell1, v_SIB14_Cell1);

    f_NBIOT_CellInfo_SetAB_Enabled(nbiot_Cell1, true);

    //@siclog "Step 39" siclog@

    //The SS notifies the UE of change of System Information

    v_TimeOfPaging := f_NBIOT_ModifySysinfo(nbiot_Cell1, true, false);

    //@siclog "Step 40" siclog@

    //Wait for 90 seconds for UE to read updated MasterInformationBlock-NB

    f_Delay(90.0);

    //@siclog "Step 41" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3  are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell1);

    //@siclog "Step 42" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 43" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 44" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 45" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 1 with establishmentCause-r13 set to mo-Data?

    //@siclog "Step 46 - 48" siclog@

    //Steps 2 to 4 of the 'Generic Test Procedure NB-IoT Control Plan CIoT MO user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.3.3  are performed

    //NOTE: The UE will transmit one ESM DATA TRANSPORT message containing loopback data received in step 43.

    f_NBIOT_508Check_CP_MONonSMSDataTransfer(nbiot_Cell1, cr_UserDataContainer, mo_Data);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 45 - 48");

    //@siclog "Step 49" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 50" siclog@

    //SS adjusts SystemInformationBlockType14-NB of Ncell 1 with ab-Category set to 'a'

    v_SIB14_Cell1.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(a, '1000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell1, v_SIB14_Cell1);

    f_NBIOT_SS_ConfigureSysinfo(nbiot_Cell1, false);

    //@siclog "Step 51" siclog@

    //'Generic Test Procedure NB-IoT Control Plane CIoT MT user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.2.3 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell1);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 51");

    //@siclog "Step 52" siclog@

    //The SS transmits one IP packet to the UE embedded in a  ESM DATA TRANSPORT and  DLInformationTransfer-NB

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData)))));

    //@siclog "Step 53" siclog@

    //Wait for 1 s after the IP packet has been transmitted.

    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.

    f_Delay(1.0);

    //@siclog "Step 54" siclog@

    //The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 55" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message on Ncell 1 within 30s?

    v_Rxd_RRCConnReq := f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell1, v_WaitForConnection, mo_Data);

    if (v_Rxd_RRCConnReq) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 55");

    }

    f_NBIOT_TestBody_Set(false);

    //SS adjusts SystemInformationBlockType14-NB of Ncell 1 with ab-BarringBitmap-r13 set to '0000000000' to not bar UE

    v_SIB14_Cell1.ab_Param_r13.ab_Common_r13 := cs_AB_Config_NB(a, '0000000000'B, omit, '00000'B);

    f_NBIOT_CellInfo_SetSIB14(nbiot_Cell1, v_SIB14_Cell1);

    f_NBIOT_SS_ConfigureSysinfo(nbiot_Cell1, false);
    //Switch/power off UE

    f_NBIOT_Postamble(nbiot_Cell1, CONTROL_PLANE, N1_IDLE);

  }
3. Branches executed

None.

4. Execution Log Files

4.1 Hisilicon Hi2110

The Hisilicon Hi2110 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_4_4_Hi2110_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_4_4.sppar

5. References

	[1]
	R5s170463: Supporting information for agreement of NB-IoT test case 22.4.4. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


