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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 22.5.16 which is part of the NBIOT test suite. Only essential changes to the TTCN are applied and documented in section 4.

With these changes applied the test case can be demonstrated to run with one or more NBIOT UEs 
(see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
TC_22_5_16
Test Group:
/NBIOT/22_5/NAS_Tracking_TrackingArea.ttcn

ATS Version:
iwd-TTCN3-B2013-03_D17wk37 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
Qualcomm MDM9206 & HiSilicon Hi2110
Verification Status:
PASS
4 Corrections required for test case 22.5.16
4.1 Introduction

This section describes the changes required to make test case 22.5.16 run correctly with a NBIOT UE. All modifications are marked with label “WA#” in the TTCN comments column of the enclosed ATS [1].

The ATS version used as basis was NBIOT testsuite which is part of iwd-TTCN3-B2013-03_D17wk37 release. This testsuite provided by MCC160 contains NBIOT test cases. 
4.2 Change  – function f_TC_22_5_16_NBIOT()
	Function name
	f_22_5_16_NBIOT()

	Reason for change
	In the current TTCN implementation, the function f_NBIOT_CellInfo_SetSIB5 is used to implement the SIB5 contents specified in Table 22.5.16.3.3-6 in the Prose. However, this function is not suitable for the combination c3, and an alternative implementation is required.

	Summary of change
	Instead of using the function f_NBIOT_CellInfo_SetSIB5, used the function f_NBIOT_ChangeSIB5_Combination3 instead. This is how it is done for testcase 22.5.13 as well.

Please see screenshots.

	TTCN module
	NBIOT_NAS_TrackingArea.ttcn

	MCC160 Comment
	


Before change
	<<SKIPPED CODE>>
//Set the SIB5 for the Ncell55 and Ncell 56 according to Table 22.5.16.3.3-7
    f_NBIOT_CellInfo_SetSIB5(nbiot_Cell55, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)})); //f1
    f_NBIOT_CellInfo_SetSIB5(nbiot_Cell56, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)})); //f1
<<SKIPPED CODE>>


After change
	<<SKIPPED CODE>>
//Set the SIB5 for the Ncell55 and Ncell 56 according to Table 22.5.16.3.3-7
    f_NBIOT_ChangeSIB5_Combination3(nbiot_Cell55, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)}));//WA#22_5_16
    //f_NBIOT_CellInfo_SetSIB5(nbiot_Cell55, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)})); //f1
    //f_NBIOT_CellInfo_SetSIB5(nbiot_Cell56, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)})); //f1
    f_NBIOT_ChangeSIB5_Combination3(nbiot_Cell56, cs_508_SystemInformationBlockType5_NB_Def({cs_NB_InterFreqCarrierFreq(v_CarrierFreq_Ncell50AndNcell51)}));//WA#22_5_16
<<SKIPPED CODE>>


4.3 Change  – function TC_22_5_16()
	Function name
	TC_22_5_16()

	Reason for change
	In the current TTCN implementation, the guard timer is set to 1200s. This is insufficient since the UEs may take longer to perform a cell reselection. It is proposed to increase the guard timer to 2400s.

	Summary of change
	Increased the guard timer to 2400s.

Please see screenshots.

	TTCN module
	NBIOT_Testsuite.ttcn

	MCC160 Comment
	


Before change
	testcase TC_22_5_16() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Normal tracking area update / Rejected / EPS service not allowed /EPS services not allowed in this PLMN
    var NBIOT_PTC        v_NBIOT      := null;
    timer t_GuardTimer := int2float(1200);
    v_NBIOT := NBIOT_PTC.create alive;
    f_MTC_ConnectPTCs_NBIOT(system, v_NBIOT);
    v_NBIOT.start(f_TC_22_5_16_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


After change
	testcase TC_22_5_16() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Normal tracking area update / Rejected / EPS service not allowed /EPS services not allowed in this PLMN
    var NBIOT_PTC        v_NBIOT      := null;
    timer t_GuardTimer := int2float(2400);//WA#22_5_16 1200->2400
    v_NBIOT := NBIOT_PTC.create alive;
    f_MTC_ConnectPTCs_NBIOT(system, v_NBIOT);
    v_NBIOT.start(f_TC_22_5_16_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


4.4 Change  – function fl_TC_22_5_16_Body()
	Function name
	fl_22_5_16_Body()

	Reason for change
	In the current TTCN implementation :
1) At Step 16, the ATTACH REQ is expected to be integrity protected. However, since before this a TAU REJ with cause “eps services not allowed” has been done, the UE will delete the eKSI. Hence this ATTACH REQ will be unprotected. This needs to change.

2) For the Steps 66 to 84 the TTCN expects the messages on nbiot_Cell57, whereas as per the Prose it should be on nbiot_Cell50. This needs to be corrected.

3) As per the current Prose, the UE should include a GUTI and lastvisitedRegisteredTAI in ATTACH REQ at Step 87. However, as per 24.301 Sec 5.5.1.2.2, The UE shall include the IMSI in the EPS mobile identity if the selected PLMN is neither the registered PLMN nor present in the list of equivalent PLMNs, when the UE is in NB-S1 mode. Since nbiot_Cell50 and nbiot_Cell55 are on different PLMN, and the PLMNs are not in equivalent PLMN list the UE shall include IMSI in the ATTACH REQ. This needs to be corrected. A Prose CR will be raised for this.

	Summary of change
	1) Instead of using tsc_SHT_IntegrityProtected, used tsc_SHT_NoSecurityProtection atStep 16.
2) For the Steps 66 to 84 the instead of using nbiot_Cell57, used nbiot_Cell50.

3) Instead of checking for GUTI at Step 87, checked for IMSI. To implement this created a new variable v_Guti_Params_Cell50 and v_PLMN_Cell50, and used them as showed in screenshot.
Please see screenshots.

	TTCN module
	NBIOT_NAS_TrackingArea.ttcn

	MCC160 Comment
	


Before change
	function fl_TC_22_5_16_Body() runs on NBIOT_PTC
  {
    // ==========================================================================
    // initialize constant test case data structures
    // ==========================================================================
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT3;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT4;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT5;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT6;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT7;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT8;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT9;
    var NAS_MSG_Indication_Type v_NAS_Ind;
    var template (present) NAS_UL_Message_Type v_ESMMessage;
    var B3_Type v_PDNType := f_GetPdnType();
    var GutiParameters_Type v_Guti_Params_Cell57 := f_NBIOT_CellInfo_GetGuti(nbiot_Cell57);
    var NAS_PlmnId v_PLMN_Cell57 := f_Asn2Nas_PlmnId(v_Guti_Params_Cell57.PLMN_Identity);
    //@siclog "Step 1" siclog@
    //Set the cell type of Ncell 50 to the "Non-Suitable cell". Set the cell type of Ncell 51 to the "Serving cell" according to row T1 of table 22.5.16.3.1-1.
    v_CellPowerList_AtT1 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT1);
    if (px_DoAttachWithoutPDN) {
      v_ESMMessage := cr_ESM_DUMMY_MESSAGE;
    } else {
      v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);
    }
    //@siclog "Steps 2" siclog@
    v_NAS_Ind := f_NBIOT_TrackingAreaUpdate_Step1_3(nbiot_Cell51, ?);
    //@siclog "Step 3" siclog@
    // The SS transmits a TRACKING AREA UPDATE REJECT message with cause EPS services not allowed '00000111'B
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell51,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(f_GetEPS_SecurityHeaderForReject(tsc_Cause_EPSServNotAllowed), // @sic R5-174501 sic@
                                                  cs_508_TRACKING_AREA_UPDATE_REJECT(tsc_Cause_EPSServNotAllowed))));
    //@siclog "Step 4" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell51);
    //@siclog "Step 5" siclog@
    //Set the cell type of Ncell 50 to the "Serving cell". Set the cell type of Ncell 51  to the "Non-Suitable cell" according to row T2 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT2 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT2);
    //@siclog "Step 6" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell50, 90.0, "Step 6");
    //@siclog "Step 7" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 8" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell50, 90.0, "Step 8");
    //@siclog "Step 9" siclog@
    //Set the cell type of Ncell 50 to the " Non-Suitable cell". Set the cell type of Ncell 55 to the "Serving cell" according to row T3 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT3 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT3);
    //@siclog "Step 10" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 10");
    //@siclog "Step 11" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 12" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 12");
    //@siclog "Step 13" siclog@
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    f_UT_SwitchOffUE(UT, true);
    //@siclog "Step 14" siclog@
    //Set the cell type of Ncell 50 to the "Serving cell". Set the cell type of Ncell 55 to the "Non-Suitable cell" according to row T4 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT4 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT4);
    //@siclog "Step 15" siclog@
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 16" siclog@
    //Check: Does the UE transmit an ATTACH REQUEST message?
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell50,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai (cr_AdditionalUpdateType_CIOT,
                                                                                                                    f_Imsi2MobileIdentity(px_IMSI_Def),
                                                                                                                    cr_TAI_Any ifpresent),// IMSI-1
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    //@siclog "Step 17-33" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell50, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 34" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell50);
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    //@siclog "Step 34a" siclog@
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell50, CONTROL_PLANE, RRC_IDLE);
    //@siclog "Step 35" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell" according to row T5 of table 22.5.16.3.1-21..
    v_CellPowerList_AtT5 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT5);
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 36-56" siclog@
    f_NBIOT_InitialRegistration(nbiot_Cell55, CONTROL_PLANE, NORMAL);
    //@siclog "Step 57" siclog@
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell55);
    //Set the cell type of Ncell 56 to the "Serving cell". Set the cell type of Ncell 55 to the "Non-Suitable cell" according to row T6 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT6 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT6);
    //@siclog "Step 58" siclog@
    v_NAS_Ind := f_NBIOT_TrackingAreaUpdate_Step1_3(nbiot_Cell56, ?);
    //@siclog "Step 59" siclog@
    // The SS transmits a TRACKING AREA UPDATE REJECT message with cause EPS services not allowed in this PLMN '00001110'B
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell56,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(f_GetEPS_SecurityHeaderForReject(tsc_Cause_EPSServNotAllowedInThisPLMN), // @sic R5-174501 sic@
                                                  cs_508_TRACKING_AREA_UPDATE_REJECT(tsc_Cause_EPSServNotAllowedInThisPLMN))));
    //@siclog "Step 60" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell56);
    //@siclog "Step 61" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell". Set the cell type of Ncell 56 to the "Non-Suitable cell" according to row T7 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT7 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT7);
    //@siclog "Step 62" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 62");
    //@siclog "Step 63" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 64" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 64");
    //@siclog "Step 65" siclog@
    //Set the cell type of Ncell 55 to the " Non-Suitable cell". Set the cell type of Ncell 50 to the "Serving cell" according to row T8 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT8 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT8);
    //@siclog "Step 66" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell57,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),// IMSI-1
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 66");
    //@siclog "Step 67-82" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell57, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 83" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell57);
    //@siclog "Step 84" siclog@
    //If possible switch off is performed or the USIM is removed, otherwise the power is removed.
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell57, CONTROL_PLANE, RRC_IDLE);
    //@siclog "Step 85" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell". Set the cell type of Ncell 50 to the "Non-Suitable cell" according to row T9 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT9 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT9);
    //@siclog "Step 86" siclog@
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 87" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell55,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai (cr_AdditionalUpdateType_CIOT,
                                                                                                                    f_GutiParameters2MobileIdentity(omit, v_Guti_Params_Cell57),
                                                                                                                    cr_TAI(v_PLMN_Cell57, tsc_TAC1)),// GUTI-1
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 87");
    //@siclog "Step 88-103" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell55, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 89" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell55);
  }// function fl_tc_22_5_16_Body


After change
	function fl_TC_22_5_16_Body() runs on NBIOT_PTC
  {
    // ==========================================================================
    // initialize constant test case data structures
    // ==========================================================================
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT1;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT2;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT3;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT4;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT5;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT6;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT7;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT8;
    var template (value) NB_CellPowerList_Type v_CellPowerList_AtT9;
    var NAS_MSG_Indication_Type v_NAS_Ind;
    var template (present) NAS_UL_Message_Type v_ESMMessage;
    var B3_Type v_PDNType := f_GetPdnType();
    var GutiParameters_Type v_Guti_Params_Cell57 := f_NBIOT_CellInfo_GetGuti(nbiot_Cell57);
    var NAS_PlmnId v_PLMN_Cell57 := f_Asn2Nas_PlmnId(v_Guti_Params_Cell57.PLMN_Identity);
    var GutiParameters_Type v_Guti_Params_Cell50 := f_NBIOT_CellInfo_GetGuti(nbiot_Cell50); //WA#22_5_16
    var NAS_PlmnId v_PLMN_Cell50 := f_Asn2Nas_PlmnId(v_Guti_Params_Cell50.PLMN_Identity); //WA#22_5_16
    //@siclog "Step 1" siclog@
    //Set the cell type of Ncell 50 to the "Non-Suitable cell". Set the cell type of Ncell 51 to the "Serving cell" according to row T1 of table 22.5.16.3.1-1.
    v_CellPowerList_AtT1 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT1);
    if (px_DoAttachWithoutPDN) {
      v_ESMMessage := cr_ESM_DUMMY_MESSAGE;
    } else {
      v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);
    }
    //@siclog "Steps 2" siclog@
    v_NAS_Ind := f_NBIOT_TrackingAreaUpdate_Step1_3(nbiot_Cell51, ?);
    //@siclog "Step 3" siclog@
    // The SS transmits a TRACKING AREA UPDATE REJECT message with cause EPS services not allowed '00000111'B
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell51,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(f_GetEPS_SecurityHeaderForReject(tsc_Cause_EPSServNotAllowed), // @sic R5-174501 sic@
                                                  cs_508_TRACKING_AREA_UPDATE_REJECT(tsc_Cause_EPSServNotAllowed))));
    //@siclog "Step 4" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell51);
    //@siclog "Step 5" siclog@
    //Set the cell type of Ncell 50 to the "Serving cell". Set the cell type of Ncell 51  to the "Non-Suitable cell" according to row T2 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT2 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT2);
    //@siclog "Step 6" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell50, 90.0, "Step 6");
    //@siclog "Step 7" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 8" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell50, 90.0, "Step 8");
    //@siclog "Step 9" siclog@
    //Set the cell type of Ncell 50 to the " Non-Suitable cell". Set the cell type of Ncell 55 to the "Serving cell" according to row T3 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT3 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT3);
    //@siclog "Step 10" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 10");
    //@siclog "Step 11" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 12" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 12");
    //@siclog "Step 13" siclog@
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    f_UT_SwitchOffUE(UT, true);
    //@siclog "Step 14" siclog@
    //Set the cell type of Ncell 50 to the "Serving cell". Set the cell type of Ncell 55 to the "Non-Suitable cell" according to row T4 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT4 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT4);
    //@siclog "Step 15" siclog@
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 16" siclog@
    //Check: Does the UE transmit an ATTACH REQUEST message?
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell50,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection, //WA#22_5_16 tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai (cr_AdditionalUpdateType_CIOT,
                                                                                                                    f_Imsi2MobileIdentity(px_IMSI_Def),
                                                                                                                    cr_TAI_Any ifpresent),// IMSI-1
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 16");
    //@siclog "Step 17-33" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell50, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 34" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell50);
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    //@siclog "Step 34a" siclog@
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell50, CONTROL_PLANE, RRC_IDLE);
    //@siclog "Step 35" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell" according to row T5 of table 22.5.16.3.1-21..
    v_CellPowerList_AtT5 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableOffNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT5);
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 36-56" siclog@
    f_NBIOT_InitialRegistration(nbiot_Cell55, CONTROL_PLANE, NORMAL);
    //@siclog "Step 57" siclog@
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell55);
    //Set the cell type of Ncell 56 to the "Serving cell". Set the cell type of Ncell 55 to the "Non-Suitable cell" according to row T6 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT6 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT6);
    //@siclog "Step 58" siclog@
    v_NAS_Ind := f_NBIOT_TrackingAreaUpdate_Step1_3(nbiot_Cell56, ?);
    //@siclog "Step 59" siclog@
    // The SS transmits a TRACKING AREA UPDATE REJECT message with cause EPS services not allowed in this PLMN '00001110'B
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell56,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(f_GetEPS_SecurityHeaderForReject(tsc_Cause_EPSServNotAllowedInThisPLMN), // @sic R5-174501 sic@
                                                  cs_508_TRACKING_AREA_UPDATE_REJECT(tsc_Cause_EPSServNotAllowedInThisPLMN))));
    //@siclog "Step 60" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell56);
    //@siclog "Step 61" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell". Set the cell type of Ncell 56 to the "Non-Suitable cell" according to row T7 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT7 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT7);
    //@siclog "Step 62" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 62");
    //@siclog "Step 63" siclog@
    //The operator initiates an UE attach by MMI or by AT command.
     f_UT_TriggerAttach (UT);
    //@siclog "Step 64" siclog@
    //The UE should not perform an ATTACH for 90 s
    f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell55, 90.0, "Step 64");
    //@siclog "Step 65" siclog@
    //Set the cell type of Ncell 55 to the " Non-Suitable cell". Set the cell type of Ncell 50 to the "Serving cell" according to row T8 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT8 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT8);
    //@siclog "Step 66" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell50, //WA#22_5_16 nbiot_Cell57,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection, //WA#22_5_16 tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),// IMSI-1
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 66");
    //@siclog "Step 67-82" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell50 /*WA#22_5_16 nbiot_Cell57*/, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 83" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell50 /*WA#22_5_16 nbiot_Cell57*/);
    //@siclog "Step 84" siclog@
    //If possible switch off is performed or the USIM is removed, otherwise the power is removed.
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell50 /*WA#22_5_16 nbiot_Cell57*/, CONTROL_PLANE, RRC_IDLE);
    //@siclog "Step 85" siclog@
    //Set the cell type of Ncell 55 to the "Serving cell". Set the cell type of Ncell 50 to the "Non-Suitable cell" according to row T9 of table 22.5.16.3.1-21.
    v_CellPowerList_AtT9 := {
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell55, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell56, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList_AtT9);
    //@siclog "Step 86" siclog@
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 87" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell55,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai (cr_AdditionalUpdateType_CIOT,
                                                                                                                    f_Imsi2MobileIdentity(px_IMSI_Def),//WA#22_5_16
                                                                                                                    cr_TAI(v_PLMN_Cell50 ,bit2oct(f_NBIOT_CellInfo_GetTAC (nbiot_Cell50)))),// GUTI-1 WA#22_5_16
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 87");
    //@siclog "Step 88-103" siclog@
    //The attach procedure is completed and the RRC connection is released by executing steps 5-14b1 of the UE registration procedure in TS 36.508 clause 8.1.5.2.3.
    f_NBIOT_InitialRegistration_Step5_14(nbiot_Cell55, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind);
    //@siclog "Step 89" siclog@
    //The SS releases the RRC connection.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell55);
  }// function fl_tc_22_5_16_Body


5 Branches executed in test case 22.5.16
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 Qualcomm MDM9206 device
The Qualcomm MDM9206 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_22_5_16_Qualcomm_MDM9206.log 
(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
6.2 HiSilicon Hi2110
The HiSilicon Hi2110 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:

Test Case Execution log file: 
Rohde-Schwarz\tc_22_5_16_Hi2110.log 
(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
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