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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.4.1 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_1
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_1_NBIOT’

	Function name
	function f_TC_22_4_1_NBIOT ()

	Reason for change
	1.Paging should be sent in ilde state
2.It’s not right when waiting till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 1024 =0). Duration of One HSFN is 10.24s.
3.Nprach_SubcarrierOffset means the start subcarrier offset from subcarrier 0 which UE should use to send NPrach, not the exact one. prach-NumSubcarriers means how many subcarrier UE can use. SO Nprach_SubcarrierOffset and  prach-NumSubcarriers  should be used to check whether UE use a correct subcarrier.
4.10s timer should be started after step15, not step14. Prose CR will be submitted.
5. Since UE has entered idle state, UE will use eDRX to receive paging in step14

	Summary of change
	1.Add RRC Connection Release before entering testbody
2.Correct the calculation of waiting time in step3 and 15
3.Correct the judgement of subcarrier in step 6 and 18
4. Delay 10s in step16
5 correct  the e DRX parameter in step 14

	TTCN module
	NBIOT_RRC_Paging.ttcn

	MCC160 Comment
	


Before change

       var template (value) SystemInformationBlockType2_NB_r13 v_SIB2;

    var NB_DefaultPagingCycle_Type v_PagingCycle := rf256;

    var SystemInformationBlockType2_NB_r13.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13 v_ModificationPeriod := n16;

    var NB_SYSTEM_IND v_NB_SYSTEM_IND;

    var NAS_MSG_Indication_Type v_NAS_Ind;

    var GutiParameters_Type v_GutiParams;

    var EPS_BearerIdentity v_EpsDefaultBearerId := tsc_EpsDefaultBearerId;

    var boolean v_IPv4AllocationViaNasFlag := false;

    var NBIOT_PDN_Type v_PDN;

    var B3_Type v_PDNType := '000'B; // un-defined value - used here to indicate no PDN

    var template (omit) ExtdProtocolConfigOptions v_PcoToUE := omit;

    var template (omit) ExtdProtocolConfigOptions v_PcoFromUE := omit;

    var float v_WaitForNext_eDRX_Acquisition;

    var SubFrameTiming_Type v_CurrentTime;

    var integer v_HSFN_Gap;

    var NB_Paging_SystemInfoModification_eDRX_Type v_SystemInfoModification_eDRX_r13 := true_;

    var template (value) NPRACH_ParametersList_NB_r13 v_NPRACH_ParametersList_NB := {

      cds_NPRACH_Parameters_NprachSubcarrierOffset(-, -, -) // Table 22.4.1.3.3-7: nprach-SubcarrierOffset-r13=24

    };

    var template (value) NPRACH_ConfigSIB_NB_r13 v_NPRACH_ConfigSIB := cs_508_NPRACH_ConfigSIB_NB(-, v_NPRACH_ParametersList_NB);

    var template (value) NPRACH_ParametersList_NB_r13 v_NPRACH_ParametersList_NB_Step15 := {

      cds_NPRACH_Parameters_NprachSubcarrierOffset(-, -, n12) // Table 22.4.1.3.3-9: nprach-SubcarrierOffset-r13=12

    };

    timer t_Watchdog := 10.0;

    f_NBIOT_Init(c1);

    // Get SIB2 to modify system information on Preamble and set acc. to Table 22.4.1.3.3-2

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13 := v_ModificationPeriod;

    v_SIB2.radioResourceConfigCommon_r13.pcch_Config_r13.defaultPagingCycle_r13 := v_PagingCycle;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    //Create and configure all cells

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_UT_MMI_ConfigureEDRX(UT, true);

    //Bring UE to initial state

    // First switch cell back on

    f_NBIOT_SetCellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE);

    // Switch on UE

    f_UT_SwitchOnUE(UT, false);

    // Now continue with steps 1-12 of UE Registration acc. to 36.508 cl. 8.1.5.2 handling Attach Accept parameters for eDRX

    v_NAS_Ind := f_NBIOT_InitialRegistration_Step1_4(nbiot_Cell1, CONTROL_PLANE, PREAMBLE);

    f_NBIOT_InitialRegistration_Step5_12(nbiot_Cell1, CONTROL_PLANE, STATE3_NB_IDLEUPDATED, v_NAS_Ind);

    if (not px_DoAttachWithoutPDN) {

      v_PDN := f_NBIOT_MobileInfo_GetAssignedPdn(0);  // This is registration, so this is the first PDN

      v_PcoFromUE := v_PDN.protocolConfigurationOptions;

      v_PDNType := v_PDN.assignedPdnType;

      if (match (v_PDNType, '101'B)) {

      } else if (isvalue(v_PcoFromUE)){

        v_IPv4AllocationViaNasFlag := f_CheckExtdPCOforIPallocationViaNas(v_PcoFromUE);

      }

      v_PcoToUE := f_GetDefaultExtdProtocolConfigOptions(v_PcoFromUE);

    }

    //Step 13 of UE Registration acc. to 36.508 cl. 8.1.5.2

    f_NBIOT_InitialRegistration_Step13(nbiot_Cell1,

                                       CONTROL_PLANE,

                                       v_NAS_Ind,

                                       v_IPv4AllocationViaNasFlag,

                                       v_PcoToUE,

                                       -,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       cs_GprsTimer_v_deact,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       cs_EDRXParams('0001'B, '0101'B));

    //36.508 cl. 8.1.5.2 Step14 - NAS ATTACH COMPLETE Rx

    f_NBIOT_NAS_AttachComplete_CP(nbiot_Cell1, v_EpsDefaultBearerId, v_PDN.assignedPdnType);

    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, enable);

    // The SS changes nprach-SubcarrierOffset-r13 in SystemInformationBlockType2-NB

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.nprach_Config_r13 := v_NPRACH_ConfigSIB;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    f_NBIOT_SS_CommonCellConfig(nbiot_Cell1, cads_NB_CellConfig_UpdatePRACH_Info_REQ(nbiot_Cell1, cs_TimingInfo_Now, -, v_NPRACH_ConfigSIB));

    //@siclog "Step 2" siclog@

    //The SS transmits a Paging message including IE systemInfoModification-eDRX-r13 in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX.

    f_NBIOT_ModifySysinfo_eDRX(nbiot_Cell1,

                               1,  // PTW index value

                               5,  // eDRX index value

                               v_SystemInfoModification_eDRX_r13); //set true acc. to TS36.523-1 Table 22.4.1.3.3-4

    //@siclog "Step 3" siclog@

    //Wait till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 1024 =0)

    v_CurrentTime := f_NBIOT_GetCurrentTiming(nbiot_Cell1);

    v_HSFN_Gap := 1024 - (v_CurrentTime.HSFN.Number mod 1024); // calculate HSFNs left to reach HSFN mod 1024

    v_WaitForNext_eDRX_Acquisition := (int2float(v_HSFN_Gap) * 1.024) - (int2float(v_CurrentTime.SFN.Number + 1) * 0.01); // reduce by SFNs already elapsed + 1

    f_Delay(v_WaitForNext_eDRX_Acquisition);

    //@siclog "Step 4" siclog@

    //After Step 3, wait for 10s for the UE to acquire the new system information

    f_Delay(10.0);

    v_GutiParams := f_NBIOT_CellInfo_GetGuti(nbiot_Cell1);

    //@siclog "Step 5" siclog@

    //The SS transmits a Paging-NB message including a matched identity in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX

    f_NBIOT_UE_Page_eDRX(nbiot_Cell1,

                         cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_GutiParams.MME_Code, v_GutiParams.M_TMSI)),

                         1,   // PTW index value

                         5);  // eDRX index value

    //@siclog "Step 6" siclog@

    // Check: Does the UE transmit a random access using nprach-SubcarrierOffset-r13 given in step 1?

    SYSIND.receive(car_NB_RachPreamble_IND(nbiot_Cell1)) -> value v_NB_SYSTEM_IND;

    if ((v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) != 24) { //acc. to 36.321 clause 6.2.2 "For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index"

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6: No RACH according to nprach-SubcarrierOffset-r13 given in step 1");

    }

    else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, disable);

    //@siclog "Step 7-10" siclog@

    //Steps 2-5 of the generic procedure 8.1.5A.2 specified in TS 36.508 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess_Step2_5(nbiot_Cell1);

    //@siclog "Step 11" siclog@

    //The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 12" siclog@

    //Wait for 5 seconds

    f_Delay(5.0);

    //@siclog "Step 13" siclog@

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, enable);

    // The SS changes nprach-SubcarrierOffset-r13 in SystemInformationBlockType2-NB

    v_NPRACH_ConfigSIB := cs_508_NPRACH_ConfigSIB_NB(-, v_NPRACH_ParametersList_NB_Step15);

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.nprach_Config_r13 := v_NPRACH_ConfigSIB;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    f_NBIOT_SS_CommonCellConfig(nbiot_Cell1, cads_NB_CellConfig_UpdatePRACH_Info_REQ(nbiot_Cell1, cs_TimingInfo_Now, -, v_NPRACH_ConfigSIB));

    //@siclog "Step 14" siclog@

    // The SS indicates a systemInfoModification using Direct Indication Information with bit 2 set as 1

    v_CurrentTime := f_NBIOT_ModifySysinfo(nbiot_Cell1, false); // Send Paging message in next step

    f_NBIOT_UE_PageSysinfoMod(nbiot_Cell1, v_CurrentTime, omit, omit, '00000010'B); // Direct Indication SystemInfoModification see TS36.331 Table 6.7.5-1: Direct Indication information

    t_Watchdog.start; // 10 seconds guard for steps from 14 to 16;
    //@siclog "Step 15" siclog@

    //Wait till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 1024 =0).

    v_CurrentTime := f_NBIOT_GetCurrentTiming(nbiot_Cell1);

    v_HSFN_Gap := 1024 - (v_CurrentTime.HSFN.Number mod 1024); // calculate HSFNs left to reach HSFN mod 1024

    v_WaitForNext_eDRX_Acquisition := (int2float(v_HSFN_Gap) * 1.024) - (int2float(v_CurrentTime.SFN.Number + 1) * 0.01); // reduce by SFNs already elapsed + 1

    f_Delay(v_WaitForNext_eDRX_Acquisition);

    //@siclog "Step 16" siclog@

    //After Step 14, wait for 10s for the UE to acquire the new system information

    t_Watchdog.timeout;
    //@siclog "Step 17" siclog@

    //The SS transmits a Paging-NB message including a matched identity in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX

    f_NBIOT_UE_Page_eDRX(nbiot_Cell1,

                         cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_GutiParams.MME_Code, v_GutiParams.M_TMSI)),

                         1,   // PTW index value

                         5);  // eDRX index value

    //@siclog "Step 18" siclog@

    //Check: Does the UE transmit a random access using nprach-SubcarrierOffset-r13 given in step 13?

    SYSIND.receive(car_NB_RachPreamble_IND(nbiot_Cell1)) -> value v_NB_SYSTEM_IND;

    if ((v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) != 24) { //acc. to 36.321 clause 6.2.2 "For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index"

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18: No RACH according to nprach-SubcarrierOffset-r13 given in step 13");

    }

    else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, disable);

    //@siclog "Step 19-22" siclog@

    //Steps 2-5 of the generic procedure 8.1.5A.2 specified in TS 36.508 are performed

     f_NBIOT_508Check_CP_ResponseToPagingForMTAccess_Step2_5(nbiot_Cell1);

    //@siclog "Step 23" siclog@

    //The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    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_1_NBIOT() runs on NBIOT_PTC

  {  // NB-IoT / Paging for notification of BCCH modification in idle mode / eDRX cycle longer than the modification period @sic R5-170708 sic@

    var template (value) SystemInformationBlockType2_NB_r13 v_SIB2;

    var NB_DefaultPagingCycle_Type v_PagingCycle := rf256;

    var SystemInformationBlockType2_NB_r13.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13 v_ModificationPeriod := n16;

    var NB_SYSTEM_IND v_NB_SYSTEM_IND;

    var NAS_MSG_Indication_Type v_NAS_Ind;

    var GutiParameters_Type v_GutiParams;

    var EPS_BearerIdentity v_EpsDefaultBearerId := tsc_EpsDefaultBearerId;

    var boolean v_IPv4AllocationViaNasFlag := false;

    var NBIOT_PDN_Type v_PDN;

    var B3_Type v_PDNType := '000'B; // un-defined value - used here to indicate no PDN

    var template (omit) ExtdProtocolConfigOptions v_PcoToUE := omit;

    var template (omit) ExtdProtocolConfigOptions v_PcoFromUE := omit;

    var float v_WaitForNext_eDRX_Acquisition;

    var SubFrameTiming_Type v_CurrentTime;

    var integer v_HSFN_Gap;

    var NB_Paging_SystemInfoModification_eDRX_Type v_SystemInfoModification_eDRX_r13 := true_;

    var template (value) NPRACH_ParametersList_NB_r13 v_NPRACH_ParametersList_NB := {

      cds_NPRACH_Parameters_NprachSubcarrierOffset(-, -, -) // Table 22.4.1.3.3-7: nprach-SubcarrierOffset-r13=24

    };

    var template (value) NPRACH_ConfigSIB_NB_r13 v_NPRACH_ConfigSIB := cs_508_NPRACH_ConfigSIB_NB(-, v_NPRACH_ParametersList_NB);

    var template (value) NPRACH_ParametersList_NB_r13 v_NPRACH_ParametersList_NB_Step15 := {

      cds_NPRACH_Parameters_NprachSubcarrierOffset(-, -, n12) // Table 22.4.1.3.3-9: nprach-SubcarrierOffset-r13=12

    };

    timer t_Watchdog := 10.0;

    f_NBIOT_Init(c1);

    // Get SIB2 to modify system information on Preamble and set acc. to Table 22.4.1.3.3-2

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13 := v_ModificationPeriod;

    v_SIB2.radioResourceConfigCommon_r13.pcch_Config_r13.defaultPagingCycle_r13 := v_PagingCycle;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    //Create and configure all cells

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_UT_MMI_ConfigureEDRX(UT, true);

    //Bring UE to initial state

    // First switch cell back on

    f_NBIOT_SetCellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE);

    // Switch on UE

    f_UT_SwitchOnUE(UT, false);

    // Now continue with steps 1-12 of UE Registration acc. to 36.508 cl. 8.1.5.2 handling Attach Accept parameters for eDRX

    v_NAS_Ind := f_NBIOT_InitialRegistration_Step1_4(nbiot_Cell1, CONTROL_PLANE, PREAMBLE);

    f_NBIOT_InitialRegistration_Step5_12(nbiot_Cell1, CONTROL_PLANE, STATE3_NB_IDLEUPDATED, v_NAS_Ind);

    if (not px_DoAttachWithoutPDN) {

      v_PDN := f_NBIOT_MobileInfo_GetAssignedPdn(0);  // This is registration, so this is the first PDN

      v_PcoFromUE := v_PDN.protocolConfigurationOptions;

      v_PDNType := v_PDN.assignedPdnType;

      if (match (v_PDNType, '101'B)) {

      } else if (isvalue(v_PcoFromUE)){

        v_IPv4AllocationViaNasFlag := f_CheckExtdPCOforIPallocationViaNas(v_PcoFromUE);

      }

      v_PcoToUE := f_GetDefaultExtdProtocolConfigOptions(v_PcoFromUE);

    }

    //Step 13 of UE Registration acc. to 36.508 cl. 8.1.5.2

    f_NBIOT_InitialRegistration_Step13(nbiot_Cell1,

                                       CONTROL_PLANE,

                                       v_NAS_Ind,

                                       v_IPv4AllocationViaNasFlag,

                                       v_PcoToUE,

                                       -,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       cs_GprsTimer_v_deact,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       omit,

                                       cs_EDRXParams('0001'B, '0101'B));

    //36.508 cl. 8.1.5.2 Step14 - NAS ATTACH COMPLETE Rx

    f_NBIOT_NAS_AttachComplete_CP(nbiot_Cell1, v_EpsDefaultBearerId, v_PDN.assignedPdnType);

f_NBIOT_RRC_ConnectionRelease (nbiot_Cell1); 
    f_NBIOT_TestBody_Set(true);

    //@siclog "Step 1" siclog@

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, enable);

    // The SS changes nprach-SubcarrierOffset-r13 in SystemInformationBlockType2-NB

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.nprach_Config_r13 := v_NPRACH_ConfigSIB;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    f_NBIOT_SS_CommonCellConfig(nbiot_Cell1, cads_NB_CellConfig_UpdatePRACH_Info_REQ(nbiot_Cell1, cs_TimingInfo_Now, -, v_NPRACH_ConfigSIB));

    //@siclog "Step 2" siclog@

    //The SS transmits a Paging message including IE systemInfoModification-eDRX-r13 in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX.

    f_NBIOT_ModifySysinfo_eDRX(nbiot_Cell1,

                               1,  // PTW index value

                               5,  // eDRX index value

                               v_SystemInfoModification_eDRX_r13); //set true acc. to TS36.523-1 Table 22.4.1.3.3-4

    //@siclog "Step 3" siclog@

    //Wait till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 1024 =0)

    v_CurrentTime := f_NBIOT_GetCurrentTiming(nbiot_Cell1);

    v_HSFN_Gap := 1024 - (v_CurrentTime.HSFN.Number mod 1024); // calculate HSFNs left to reach HSFN mod 1024

    v_WaitForNext_eDRX_Acquisition := (int2float(v_HSFN_Gap) * 10.24) - (int2float(v_CurrentTime.SFN.Number + 1) * 0.01); // reduce by SFNs already elapsed + 1

    f_Delay(v_WaitForNext_eDRX_Acquisition);

    //@siclog "Step 4" siclog@

    //After Step 3, wait for 10s for the UE to acquire the new system information

    f_Delay(10.0);

    v_GutiParams := f_NBIOT_CellInfo_GetGuti(nbiot_Cell1);

    //@siclog "Step 5" siclog@

    //The SS transmits a Paging-NB message including a matched identity in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX

    f_NBIOT_UE_Page_eDRX(nbiot_Cell1,

                         cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_GutiParams.MME_Code, v_GutiParams.M_TMSI)),

                         1,   // PTW index value

                         5);  // eDRX index value

    //@siclog "Step 6" siclog@

    // Check: Does the UE transmit a random access using nprach-SubcarrierOffset-r13 given in step 1?

    SYSIND.receive(car_NB_RachPreamble_IND(nbiot_Cell1)) -> value v_NB_SYSTEM_IND;

    if ((v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) < 24 or (v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) >(24 +12)) { //acc. to 36.321 clause 6.2.2 "For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index"      

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 6: No RACH according to nprach-SubcarrierOffset-r13 given in step 1");

    }

    else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, disable);

    //@siclog "Step 7-10" siclog@

    //Steps 2-5 of the generic procedure 8.1.5A.2 specified in TS 36.508 are performed

    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess_Step2_5(nbiot_Cell1);

    //@siclog "Step 11" siclog@

    //The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    //@siclog "Step 12" siclog@

    //Wait for 5 seconds

    f_Delay(5.0);

    //@siclog "Step 13" siclog@

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, enable);

    // The SS changes nprach-SubcarrierOffset-r13 in SystemInformationBlockType2-NB

    v_NPRACH_ConfigSIB := cs_508_NPRACH_ConfigSIB_NB(-, v_NPRACH_ParametersList_NB_Step15);

    v_SIB2 := f_NBIOT_CellInfo_GetSIB2(nbiot_Cell1);

    v_SIB2.radioResourceConfigCommon_r13.nprach_Config_r13 := v_NPRACH_ConfigSIB;

    f_NBIOT_CellInfo_SetSIB2(nbiot_Cell1, v_SIB2);

    f_NBIOT_SS_CommonCellConfig(nbiot_Cell1, cads_NB_CellConfig_UpdatePRACH_Info_REQ(nbiot_Cell1, cs_TimingInfo_Now, -, v_NPRACH_ConfigSIB));

    //@siclog "Step 14" siclog@

    // The SS indicates a systemInfoModification using Direct Indication Information with bit 2 set as 1

    v_CurrentTime := f_NBIOT_ModifySysinfo(nbiot_Cell1, false); // Send Paging message in next step

    f_NBIOT_UE_PageSysinfoMod(nbiot_Cell1, v_CurrentTime, omit, true_, '00000010'B, 5); // Direct Indication SystemInfoModification see TS36.331 Table 6.7.5-1: Direct Indication information

    //@siclog "Step 15" siclog@

    //Wait till the beginning of next eDRX acquisition time (next H-SFN for which H-SFN mod 1024 =0).

    v_CurrentTime := f_NBIOT_GetCurrentTiming(nbiot_Cell1);

    v_HSFN_Gap := 1024 - (v_CurrentTime.HSFN.Number mod 1024); // calculate HSFNs left to reach HSFN mod 1024

    v_WaitForNext_eDRX_Acquisition := (int2float(v_HSFN_Gap) * 10.24) - (int2float(v_CurrentTime.SFN.Number + 1) * 0.01); // reduce by SFNs already elapsed + 1

    f_Delay(v_WaitForNext_eDRX_Acquisition);

    //@siclog "Step 16" siclog@

    //After Step 15, wait for 10s for the UE to acquire the new system information
f_Delay(10.0);
    //@siclog "Step 17" siclog@

    //The SS transmits a Paging-NB message including a matched identity in a valid PO within the PTW of the next upcoming UE's PH as per Idle eDRX

    f_NBIOT_UE_Page_eDRX(nbiot_Cell1,

                         cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_GutiParams.MME_Code, v_GutiParams.M_TMSI)),

                         1,   // PTW index value

                         5);  // eDRX index value

    //@siclog "Step 18" siclog@

    //Check: Does the UE transmit a random access using nprach-SubcarrierOffset-r13 given in step 13?

    SYSIND.receive(car_NB_RachPreamble_IND(nbiot_Cell1)) -> value v_NB_SYSTEM_IND;

    if ((v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) < 12 or (v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID mod 64) >(12 +12)) { //acc. to 36.321 clause 6.2.2 "For NB-IoT, the Random Access Preamble IDentifier field corresponds to the start subcarrier index"      

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18: No RACH according to nprach-SubcarrierOffset-r13 given in step 13");

    }

    else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(nbiot_Cell1, disable);

    //@siclog "Step 19-22" siclog@

    //Steps 2-5 of the generic procedure 8.1.5A.2 specified in TS 36.508 are performed

     f_NBIOT_508Check_CP_ResponseToPagingForMTAccess_Step2_5(nbiot_Cell1);

    //@siclog "Step 23" siclog@

    //The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);

    f_NBIOT_TestBody_Set(false);

    //Switch/power off UE

    f_NBIOT_Postamble(nbiot_Cell1, CONTROL_PLANE, N1_IDLE);

  }
2.2 Change 2 – Correction to function ‘f_NBIOT_UE_PageSysinfoMod’

	Function name
	f_NBIOT_UE_PageSysinfoMod ()

	Reason for change
	This function does not consider eDRX.

	Summary of change
	Add a eDRX branch

	TTCN module
	NBIOT_Paging.ttcn

	MCC160 Comment
	


Before change

  function f_NBIOT_UE_PageSysinfoMod(NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type  p_StartSFN,

                                     template (omit)  NB_Paging_SystemInfoModification_Type p_SystemInfoModification := true_,

                                     template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := omit,

                                     template (omit)  B8_Type p_DirectIndication := omit)

    runs on NBIOT_PTC

  {

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);  // Derive DRX params from SYS Info

    var SubFrameTimingList_Type v_PoList;

    var template (value) SubFrameTiming_Type v_SubFrameTiming;

    var NBIOT_CellSysInfo_Type v_Sysinfo := f_NBIOT_CellInfo_GetSYSINFO (p_CellId);

    var integer v_ModPeriodcoef;

    // Get the modification period coefficient from sysinfo

    select (v_Sysinfo.BCCH_Info.SIs[0].message_.c1.systemInformation_r13.criticalExtensions.systemInformation_r13.sib_TypeAndInfo_r13[0].sib2_r13.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13){

      case (n16)  { v_ModPeriodcoef:=16; }

      case (n32)  { v_ModPeriodcoef:=32; }

      case (n64)  { v_ModPeriodcoef:=64; }

      case (n128) {v_ModPeriodcoef:=128; }

      case else { FatalError (__FILE__, __LINE__, "invalid modification period coefficient"); }

    }

    // When UE is in IDLE mode: page UE at PF/PO calculated as per 36.304 cl 7

    // Paging is sent at PF/PO during the modification Period: paging is sent modificationPeriodCoef times

    // Calculate next Paging Occasion

    v_PoList := f_NBIOT_Calculate_PF_PO(p_StartSFN.SFN.Number, p_StartSFN.HSFN.Number, v_SI_Pcch_Configuration.defaultPagingCycle_r13, v_SI_Pcch_Configuration.nB_r13, px_IMSI_Def);
    // Calculate the subframe offset list

    // Page UE in each pagingCycle

    // The first offset is 0: the first reference time is the PagingOccassion

    v_SubFrameTiming := v_PoList[0];

    // Send Paging indicating SysinfoModification

    if (isvalue(p_DirectIndication)) {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_DirectIndication_REQ(p_CellId, v_SubFrameTiming, p_DirectIndication));

    } else {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_REQ(p_CellId, v_SubFrameTiming, omit, p_SystemInfoModification, p_SystemInfoMod_eDRX));

    }

  }
After change

    function f_NBIOT_UE_PageSysinfoMod(NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type  p_StartSFN,

                                     template (omit)  NB_Paging_SystemInfoModification_Type p_SystemInfoModification := true_,

                                     template (omit)  NB_Paging_SystemInfoModification_eDRX_Type p_SystemInfoMod_eDRX := omit,

                                     template (omit)  B8_Type p_DirectIndication := omit,










 integer      p_EDRXValue_Index := 1)

    runs on NBIOT_PTC

  {

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);  // Derive DRX params from SYS Info

    var SubFrameTimingList_Type v_PoList;

    var template (value) SubFrameTiming_Type v_SubFrameTiming;

    var NBIOT_CellSysInfo_Type v_Sysinfo := f_NBIOT_CellInfo_GetSYSINFO (p_CellId);

    var integer v_ModPeriodcoef;

    // Get the modification period coefficient from sysinfo

    select (v_Sysinfo.BCCH_Info.SIs[0].message_.c1.systemInformation_r13.criticalExtensions.systemInformation_r13.sib_TypeAndInfo_r13[0].sib2_r13.radioResourceConfigCommon_r13.bcch_Config_r13.modificationPeriodCoeff_r13){

      case (n16)  { v_ModPeriodcoef:=16; }

      case (n32)  { v_ModPeriodcoef:=32; }

      case (n64)  { v_ModPeriodcoef:=64; }

      case (n128) {v_ModPeriodcoef:=128; }

      case else { FatalError (__FILE__, __LINE__, "invalid modification period coefficient"); }

    }

    // When UE is in IDLE mode: page UE at PF/PO calculated as per 36.304 cl 7

    // Paging is sent at PF/PO during the modification Period: paging is sent modificationPeriodCoef times

    // Calculate next Paging Occasion


if(isvalue(p_SystemInfoMod_eDRX))


{

      v_PoList := f_NBIOT_PO_List_eDRX (p_CellId, 1, p_EDRXValue_Index);


}

  
else


{

    v_PoList := f_NBIOT_Calculate_PF_PO(p_StartSFN.SFN.Number, p_StartSFN.HSFN.Number, v_SI_Pcch_Configuration.defaultPagingCycle_r13, v_SI_Pcch_Configuration.nB_r13, px_IMSI_Def);


}
    // Calculate the subframe offset list

    // Page UE in each pagingCycle

    // The first offset is 0: the first reference time is the PagingOccassion

    v_SubFrameTiming := v_PoList[0];

    // Send Paging indicating SysinfoModification

    if (isvalue(p_DirectIndication)) {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_DirectIndication_REQ(p_CellId, v_SubFrameTiming, p_DirectIndication));

    } else {

      SYS.send(cas_NB_CellConfig_PagingSysinfoMod_REQ(p_CellId, v_SubFrameTiming, omit, p_SystemInfoModification, p_SystemInfoMod_eDRX));

    }

  }
2.3 Change 3 – Correction to function ‘f_NBIOT_Calculate_PTW_PH’

	Function name
	f_NBIOT_Calculate_PTW_PH ()

	Reason for change
	1.  since fx_CalculateFCS32 return B32_Type, substr can directly be used.
2. Incorrect  calculate value for first pagingHSFN
3. It’s not necessary to calculate so many paging occasion, normaly using the first one in TTCN when configure SS, But it will expire because initial so many occasion will take lots of time.

	Summary of change
	1. Change the way to get H_UE_ID
2. Correct the way to calculate FirstpagingHSFN.
3.Just  initial one paging occasion

	TTCN module
	NBIOT_Paging.ttcn

	MCC160 Comment
	


Before change

    function f_NBIOT_Calculate_PTW_PH(NBIOT_CellId_Type       p_CellId,

                                    SystemFrameNumber_Type  p_Sfn,

                                    SystemFrameNumber_Type  p_HSFN,

                                    hexstring               p_Imsi,

                                    float                   p_PTWLength,

                                    integer                 p_TeDRX) runs on NBIOT_PTC return SubFrameTimingList_Type

  {

    var SubFrameTimingList_Type v_PagingOccasionList;

    var NB_DefaultPagingCycle_Type v_PagingCycle;

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration;

    var GutiParameters_Type v_GutiParameters := f_NBIOT_CellInfo_GetGuti(p_CellId);

    var M_TMSI_Type v_M_TMSI;

    var integer v_Index;

    var integer v_FirstPagingHSFN;

    var integer v_FirstSfn;

    var integer v_LastSfn;//PTWstart

    var integer v_NextHSFN := ((p_HSFN + (p_Sfn + tsc_SfnDelay)/1024) mod 1024);

    var integer v_HsfnModT;

    var integer v_IeDRX;//i_s = floor(UE_ID/N) mod Ns

    var integer v_H_UE_ID; // Hashed ID is the CRC-32 of b31, b30,... b0 of S-TMSI

    v_M_TMSI := v_GutiParameters.M_TMSI;

    v_H_UE_ID := str2int(substr(bit2str (fx_CalculateFCS32(v_M_TMSI)),0, 12)); // @sic R5-172046 sic@ different for NBIOT

    //Derive DRX params from SYS Info

    v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);

    //Set the Pagingcycle

    v_PagingCycle := v_SI_Pcch_Configuration.defaultPagingCycle_r13;

    //Calculate next available PH based on v_NextHsfn and HSFN mod T = (UE_ID mod TeDRX)

    v_HsfnModT := v_H_UE_ID mod p_TeDRX; //Operands of 'mod' operation have to be integer value

    if ((v_NextHSFN mod p_TeDRX) < v_HsfnModT) {

      v_FirstPagingHSFN  := (v_NextHSFN + ((v_NextHSFN - v_NextHSFN mod p_TeDRX) + v_HsfnModT) /1024) mod 1024;
    }

    else {

      v_FirstPagingHSFN  := (v_NextHSFN +  (p_TeDRX * (((v_HsfnModT - v_HsfnModT mod p_TeDRX) / p_TeDRX) + 1) + v_HsfnModT) / 1024) mod 1024;
    }

    //Calculation of PTW values (SFN)

    v_IeDRX := (v_H_UE_ID / p_TeDRX) mod 4;

    v_FirstSfn := 256*v_IeDRX; //PTWstart = first radio frame of the PH that is part of the PTW with SFN=256*ieDRX

    v_LastSfn := v_FirstSfn + (float2int(p_PTWLength*100.0)-1) mod 1024; //PTWend = last radio frame of the PTW satisfyng SFN formula

    // A UE configured with eDRX monitors POs as defined in 7.1, during a periodic Paging Time Window (PTW) configured for the UE or until a paging message

    // including the UE's NAS identity is received for the UE during the PTW, whichever is earlier.

    // The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position PTW_end

    // Calculate next Paging Occasion

    // Calculate the subframe offset list

    // Page UE in each periodic PTW: the first reference time is already the PagingOccassion

    for (v_Index := 0; v_Index < (float2int(p_PTWLength*100.0)-1); v_Index := v_Index + 1) { //PTWsize = difference between last and first radio frames of the PTW satisfyng SFN formula

      v_PagingOccasionList := f_NBIOT_Calculate_PF_PO(v_FirstSfn, v_FirstPagingHSFN, v_PagingCycle, v_SI_Pcch_Configuration.nB_r13, p_Imsi);

      //Set the occasion list for each PO fitting on the Paging Time Window

    }

    return v_PagingOccasionList;

  }
After change

    function f_NBIOT_Calculate_PTW_PH(NBIOT_CellId_Type       p_CellId,

                                    SystemFrameNumber_Type  p_Sfn,

                                    SystemFrameNumber_Type  p_HSFN,

                                    hexstring               p_Imsi,

                                    float                   p_PTWLength,

                                    integer                 p_TeDRX) runs on NBIOT_PTC return SubFrameTimingList_Type

  {

    var SubFrameTimingList_Type v_PagingOccasionList;

    var NB_DefaultPagingCycle_Type v_PagingCycle;

    var PCCH_Config_NB_r13 v_SI_Pcch_Configuration;

    var GutiParameters_Type v_GutiParameters := f_NBIOT_CellInfo_GetGuti(p_CellId);

    var M_TMSI_Type v_M_TMSI;

    var integer v_Index;

    var integer v_FirstPagingHSFN;

    var integer v_FirstSfn;

    var integer v_LastSfn;//PTWstart

    var integer v_NextHSFN := ((p_HSFN + (p_Sfn + tsc_SfnDelay)/1024) mod 1024);

    var integer v_HsfnModT;

    var integer v_IeDRX;//i_s = floor(UE_ID/N) mod Ns

    var integer v_H_UE_ID; // Hashed ID is the CRC-32 of b31, b30,... b0 of S-TMSI

    v_M_TMSI := v_GutiParameters.M_TMSI;

    v_H_UE_ID := bit2int(substr(fx_CalculateFCS32(v_M_TMSI),0, 12)); // @sic R5-172046 sic@ different for NBIOT

    //Derive DRX params from SYS Info

    v_SI_Pcch_Configuration := f_NBIOT_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);

    //Set the Pagingcycle

    v_PagingCycle := v_SI_Pcch_Configuration.defaultPagingCycle_r13;

    //Calculate next available PH based on v_NextHsfn and HSFN mod T = (UE_ID mod TeDRX)

    v_HsfnModT := v_H_UE_ID mod p_TeDRX; //Operands of 'mod' operation have to be integer value

    if ((v_NextHSFN mod p_TeDRX) < v_HsfnModT) {

      v_FirstPagingHSFN  := ((v_NextHSFN - v_NextHSFN mod p_TeDRX) + v_HsfnModT) mod 1024;      

    }

    else {

      v_FirstPagingHSFN  := ((v_NextHSFN - v_NextHSFN mod p_TeDRX) + p_TeDRX+ v_HsfnModT) mod 1024; 

    }

    //Calculation of PTW values (SFN)

    v_IeDRX := (v_H_UE_ID / p_TeDRX) mod 4;

    v_FirstSfn := 256*v_IeDRX; //PTWstart = first radio frame of the PH that is part of the PTW with SFN=256*ieDRX

    v_LastSfn := v_FirstSfn + (float2int(p_PTWLength*100.0)-1) mod 1024; //PTWend = last radio frame of the PTW satisfyng SFN formula

    // A UE configured with eDRX monitors POs as defined in 7.1, during a periodic Paging Time Window (PTW) configured for the UE or until a paging message

    // including the UE's NAS identity is received for the UE during the PTW, whichever is earlier.

    // The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position PTW_end

    // Calculate next Paging Occasion

    // Calculate the subframe offset list

    // Page UE in each periodic PTW: the first reference time is already the PagingOccassion

    for (v_Index := 0; v_Index < 1; v_Index := v_Index + 1) { //PTWsize = difference between last and first radio frames of the PTW satisfyng SFN formula

      v_PagingOccasionList := f_NBIOT_Calculate_PF_PO(v_FirstSfn, v_FirstPagingHSFN, v_PagingCycle, v_SI_Pcch_Configuration.nB_r13, p_Imsi);

      //Set the occasion list for each PO fitting on the Paging Time Window

    }

    return v_PagingOccasionList;

  }
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_1_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_1.sppar

5. References

	[1]
	R5s170461: Supporting information for agreement of NB-IoT test case 22.4.1. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


