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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 22.5.13 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_13
Test Group:
/NBIOT/22_5/NBIOT_NAS_ATTACH.ttcn

ATS Version:
iwd-TTCN3-B2013-03_D17wk23 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
HiSilicon Hi2110
Verification Status:
PASS
4 Corrections required for test case 22.5.13
4.1 Introduction

This section describes the changes required to make test case 22.5.13 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_D17wk23 release. This testsuite provided by MCC160 contains NBIOT test cases. 
4.2 Correction to function TC_22_5_13()
	Function name
	TC_22_5_13()

	Reason for change
	The guard timer for 22.5.13 is currently set to 300s. This is insufficient to execute this case. This needs to be extended to 1200s.

	Summary of change
	Increased the guard timer from 300s->1200s

	TTCN module
	NBIOT_TestSuite.ttcn

	MCC160 Comment
	Accepted


Before change
	  testcase TC_22_5_13() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Attach Procedure / Success / Last visited TAI, TAI list and equivalent PLMN list handling
    var NBIOT_PTC        v_NBIOT      := null;
    timer t_GuardTimer := int2float(300); 
    v_NBIOT := NBIOT_PTC.create alive;
    f_MTC_ConnectPTCs_NBIOT(system, v_NBIOT);
    v_NBIOT.start(f_TC_22_5_13_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


After change
	  testcase TC_22_5_13() runs on MTC_NBIOT system SYSTEM_NBIOT {
    // @purpose
    //   NB-IoT / Attach Procedure / Success / Last visited TAI, TAI list and equivalent PLMN list handling
    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_13_NBIOT());
    t_GuardTimer.start;
    f_MTC_MainLoop_NBIOT(t_GuardTimer);
  }


4.3 Correction to function f_TC_22_5_13_NBIOT ()
	Function name
	f_TC_22_5_13_NBIOT()

	Reason for change
	The TAC value should be int type value

	Summary of change
	change 27->39(0x0027)
change 65534 -> 65520(0xfff0)

	TTCN module
	NBIOT_NAS_Attach.ttcn

	MCC160 Comment
	Accepted


Before change
	  function f_TC_22_5_13_NBIOT() runs on NBIOT_PTC

  {

    // NB-IoT / Attach Procedure / Success / Last visited TAI, TAI list and equivalent PLMN list handling

    const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cell1  := int2bit (1, 16);

    const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cell27  := int2bit (27, 16);

const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cellfff0  := int2bit (65534, 16);
……
  }


After change
	  function f_TC_22_5_13_NBIOT() runs on NBIOT_PTC

  {

    // NB-IoT / Attach Procedure / Success / Last visited TAI, TAI list and equivalent PLMN list handling

    const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cell1  := int2bit (1, 16);

    const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cell27  := int2bit (39, 16); 


    const EUTRA_ASN1_TrackingAreaCode_Type tsc_Idle_TAC_Cellfff0  := int2bit (65520, 16);   

……

  }



4.4 Correction to function fl_TC_22_5_13_Body ()
	Function name
	fl_TC_22_5_13_Body ()

	Reason for change
	1. The guti in the step 22 and 26 should not involve the IEI value;

2. Step 17, due Ncell57 and Ncell50 are in different TAI, so add the TAU procedure on Ncell57;

3. After step 17, should RRC release to IDLE;

4. Reset guti value as step 13 for ncell57 which is for the guti checking in the step 26;

5. Step 23, v_Guti_Step13 including IEI value, but the IEI in this step should be omit;

6. After 27, should release to RRC IDLE;

7. Step 30, the “i” should be “i+1”

8. Step 31, the paging record with incorrect paging record, ue will not response;

9. In the Loop, after TAU, no rrc release;

10. Step 29, firstly set the const_NCellsSteps29_31[i-1], then release this ncell, due this cell shall  not be used any more;

11. Step 35, the paging record with incorrect value, ue will not response;

12. Step 38, the GUTI IEI value should be omit in the attach request;

13. Step 40, after TAU, no RRC release to IDLE;

	Summary of change
	1. Add some varients, including the v_Guti_Step22; v_Guti_Step26
2. Step 17, due Ncell57 and Ncell50 are in different TAI, so add the TAU procedure on Ncell57; 

3. After step 17, add RRC release after TAU; 

4. And according prose, GUTI not changed in this step17, set the new GUTI value for Ncell57, which is for step 26, GUTI checking;

5. Step 23, replace with the v_Guti_Step22, which the IEI value is omit;
6. Step 27, after this step, add RRC Release procedure;

7. Step 30, const_NCellsSteps29_31[i] -> const_NCellsSteps29_31[i+1];

8. Step 31, Change paging record assigned at the step 26, else UE will not response the paging;

9.In the loop, after TAU, add the RRC release on that cell;

10. Step 29, firstly set the const_NCellsSteps29_31[i-1], then release this ncell, due this cell shall  not be used any more;

11. Step 35, Change paging record as mmec/guti assigned at step26, else UE will not response the paging;

12.Step 38, change IEI as omit for GUTI in the attach request
13.Step 40, add the RRC Release after the TAU



	TTCN module
	NBIOT_NAS_Attach.ttcn

	MCC160 Comment
	1. Accepted

2. Accepted conditional to prose CR agreement at RAN5#77

3. Accepted conditional to prose CR agreement at RAN5#77

4. Accepted 
5. Accepted 

6. Accepted conditional to prose CR agreement at RAN5#77

7. Accepted  

8. Accepted  

9. Accepted conditional to prose CR agreement at RAN5#77

10. Accepted as an improvement

11. Accepted  

12. Accepted  

13. Accepted conditional to prose CR agreement at RAN5#77


Before change
	  function fl_TC_22_5_13_Body() runs on NBIOT_PTC
  {
    // =========================================================================
    // initialize constant test case data structures
    // ==========================================================================
    ……
    // Table 22.5.13.3.3-3
    var template (value) MobileIdentity v_Guti_Step26 := f_GutiParameters2MobileIdentity(tsc_IEI_Guti, valueof(cs_Guti(cs_HPLMN_Def, 64000, 127)));
    // The following messages are to be observed on Ncell 50 unless explicitly stated otherwise.
    //@siclog "Step 1" siclog@
    // Steps 1-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed
    f_UT_SwitchOnUE(UT, true); //Step1 - Switch on the UE
    ……

    //@siclog "Step 17" siclog@
    // Wait 90 seconds for mobile to camp on Ncell 57
    f_Delay(90.0);
    //@siclog "Step 18" siclog@
    //If possible (see ICS) switch off is performed or the USIM is removed. Otherwise the power is removed.
    // EXCEPTION: Step 19 describe behaviour that depends on the UE capability.
    //@siclog "Step 19" siclog@
    // If pc_SwitchOnOff or pc_USIM_Removal (see step 18) then the UE sends DETACH REQUEST message.
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell57, CONTROL_PLANE, RRC_IDLE);
    //@siclog "Step 20" siclog@
    // SS adjusts the cell power levels according to row T2 in table 22.5.13-2
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell57, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell51, tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    // The following messages are to be observed on Ncell 51 unless explicitly stated otherwise.
    //@siclog "Step 21" siclog@
    //The UE is brought back to operation or the USIM is inserted.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 22" siclog@
    // Check: Does the UE send an integrity protected ATTACH REQUEST message (IF px_DoAttachWithoutPDN THEN the ESM DUMMY MESSAGE is piggybacked in ATTACH REQUEST,
    // OTHERWISE the PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST) with the last visited TAI correctly indicating the TAI of Ncell 57; the GUTI
    // allocated in step 13 and the KSIASME allocated in step 5?
    if (px_DoAttachWithoutPDN) {
       v_ESMMessage := cr_ESM_DUMMY_MESSAGE;
    } else {
       v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);
    }
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell51,
                                                cr_EstablishmentCause_NB_Any,
                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai_NASParams(cr_AdditionalUpdateType_CIOT,
                                                                                                                             v_KSIasme,
                                                                                                                             v_Guti_Step13,
                                                                                                                             cr_TAI(v_PLMN_Cell57, bit2oct(v_TAC_Cell57))),
                                                                                  v_ESMMessage));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22");
    v_NasCountUL := v_NAS_Ind.SecurityProtection.NasCount;
    //@siclog "Step 22a1-25" siclog@
    // Steps 9a1-12 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed.
    f_NBIOT_InitialRegistration_Step9_12(nbiot_Cell51, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind, v_NasCountUL);
    //@siclog "Step 26" siclog@
    // The SS sends an ATTACH ACCEPT message allocating 16 TAIs and an aligned set of equivalent PLMNs.
    // IF px_DoAttachWithoutPDN THEN the ESM DUMMY MESSAGE is piggybacked in ATTACH ACCEPT OTHERWISE the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is
    // piggybacked in ATTACH ACCEPT.
    ……………

    //@siclog "Step 27" siclog@
    // Steps 14a1-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed
    f_NBIOT_InitialRegistration_Step14(nbiot_Cell51, CONTROL_PLANE, tsc_EpsDefaultBearerId, v_PDNType);
    //@siclog "Step 28" siclog@
    // The SS waits 5seconds
    f_Delay(f_NBIOT_SetTimerToleranceMax(nonProtocolTimer, 5.0));
    // EXCEPTION steps 29 to 31 are repeated for N = 3 to N = 7 with Ncells 52, 55, 56, 59, 54 according to T3 in table 22.5.13-2
    //@siclog "Step 29" siclog@
    // Cell power levels are set according to T3 and the value of N
    v_CellPowerList := {
      cs_NB_CellPower(const_NCellsSteps29_31[0], tsc_SuitableCellRS_EPRE),
      cs_NB_CellPower(const_NCellsSteps29_31[1], tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    i := 0;//the iteration is as N=i+3
    while (i < 5) {
        //@siclog "Step 30" siclog@
        // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message in the next 90 seconds?
        if (f_NBIOT_RRC_RRCConnectionRequest_Check(const_NCellsSteps29_31[i], v_TimerValue)) {
          // even though prose says TAU, as soon as UE sends RRC ConnReq, we know something is wrong
         f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 22.5.13 Step 30 iteration N = : "&int2str(i+3));
        }
        //@siclog "Step 31" siclog@
        // Check: Does the UE camp on the strongest cell for each T3(x) in table 22.5.13-2 being applied by using the procedure in TS 36.508 subclause 8.1.5A.2?
        f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(const_NCellsSteps29_31[i+1]);
        i := i+1;
        if ((i!=0) and (i!=5)) {
            //@siclog "Step 29" siclog@
            // Cell power levels are set according to T3 and the value of N
            v_CellPowerList := {
              cs_NB_CellPower(const_NCellsSteps29_31[i-1], tsc_NonSuitableOffNBIOTCellRS_EPRE),
              cs_NB_CellPower(const_NCellsSteps29_31[i], tsc_SuitableCellRS_EPRE),
              cs_NB_CellPower(const_NCellsSteps29_31[i+1], tsc_ServingCellRS_EPRE)
            };
            f_NBIOT_SetCellPowerList(v_CellPowerList);
            f_NBIOT_ReleaseCellSpecific(const_NCellsSteps29_31[i-1]); //NBIOT Cell to be released as soon as it is not used anymore
        }
    }
    //@siclog "Step 32" siclog@
    // The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell54);
    //@siclog "Step 33" siclog@
    // SS adjusts the cell power levels according to row T4 in table 22.5.13-2.
    // Note: the new list of equivalent PLMNs allocated in step 26 means that list of equivalent PLMNs allocated in step 13 should have been deleted. Hence the PLMN of
    // Ncell 57 shall not be selected by a cell reselection process, and the UE shall remain camped on Ncell 54.
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell59, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell54, tsc_SuitableCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell57, tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    //@siclog "Step 34" siclog@
    // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message on Ncell 57 in the next 90 seconds?
    if (f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell57, v_TimerValue)) {
      // even though prose says TAU, as soon as UE sends RRC ConnReq, we know something is wrong
     f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 22.5.13 Step 34");
    }
    //@siclog "Step 35" siclog@
    // Check: Does the UE camp on Ncell 54 by using the procedure in TS 36.508 subclause 8.1.5A.2?
    f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell54);
    //@siclog "Step 36" siclog@
    // The SS transmits an RRCConnectionRelease-NB message.
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell54);
    //@siclog "Step 37" siclog@
    // SS adjusts the cell power levels according to row T5 in table 22.5.13-2
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell57, tsc_NonSuitableOffNBIOTCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    //@siclog "Step 38" siclog@
    // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message on Ncell 50 with the last visited TAI set to the TAI of Ncell 54; the GUTI allocated
    // in step 13 and the KSIASME allocated in step 5?
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell50,
                                               cr_EstablishmentCause_NB_Any,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                 cdr_TAU_Request_OldGuti(tsc_EpsUpdate_TaUpdate,
                                                                                         v_KSIasme,//f_EUTRA_SecurityKSIasme_Get(),
                                                                                         cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                         cr_AdditionalUpdateType_CIOT ifpresent,
                                                                                         v_Guti_Step26,
                                                                                         cr_TAI(v_PLMN_Cell54, bit2oct(v_TAC_Cell54)))));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 38");
    //@siclog "Step 39" siclog@
    // SS responds with TRACKING AREA UPDATE ACCEPT message
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell50,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_508_TAU_Accept(tsc_EpsUpdate_TaUpdate,
                                                                    f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti_Params_Cell50),
                                                                    cds_TAIListNonConsecutive_tlv (v_PLMN_Cell50, {tsc_TAC1}),
                                                                    v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus,//EPS bearer context status
                                                                    omit,//Lai
                                                                    omit,//MSId
                                                                    f_GetNBIOTAdditionalUpdateResult (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType, CONTROL_PLANE)))));
    //@siclog "Step 40" siclog@
    // The UE transmits a TRACKING AREA UPDATE COMPLETE message
    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell50,
                                      tsc_SRB1bis,
                                      cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                        cr_508_TAU_Complete)));
}


	


After change
	  function fl_TC_22_5_13_Body() runs on NBIOT_PTC

  {

    // ==========================================================================

    // initialize constant test case data structures

    // ==========================================================================

timer t_Wait; 

var template (omit) EPS_BearerContextStatus v_EPS_ContextStatus;

    var template (value) MobileIdentity v_Guti_Step22 := f_GutiParameters2MobileIdentity(omit, cs_Guti(cs_HPLMN_Def, 1, 1)); //v_Guti_Params_Cell57); 

  

    var GutiParameters_Type v_Guti_Params_Step26 := cs_Guti(cs_HPLMN_Def, 64000, 127);
    // The following messages are to be observed on Ncell 50 unless explicitly stated otherwise.

    //@siclog "Step 1" siclog@

    // Steps 1-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed

f_UT_SwitchOnUE(UT, true); //Step1 - Switch on the UE
……

    // The following messages are to be observed on Ncell 57 unless explicitly stated otherwise.

    //@siclog "Step 17" siclog@

    // Wait 90 seconds for mobile to camp on Ncell 57

    t_Wait.start(90.0);    

    //f_NBIOT_TrackingAreaUpdate (nbiot_Cell57, CONTROL_PLANE);    

    v_NAS_Ind := f_NBIOT_TrackingAreaUpdate_Step1_3(nbiot_Cell57, ?);

    v_EPS_ContextStatus := v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept

    // SS responds with a TRACKING AREA UPDATE ACCEPT message including PLMN2 and PLMN3 in the list of equivalent PLMNs.

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell57,

                                 tsc_SRB1bis,

                                 cs_TimingInfo_Now,

                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                cs_TAU_Accept_Common(tsc_EpsUpdate_TaUpdate,

                                                                     omit, 

                                                                     omit,

                                                                     v_EPS_ContextStatus,

                                                                     omit,

                                                                     omit,

                                                                     f_GetNBIOTAdditionalUpdateResult(v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType, CONTROL_PLANE),

                                                                     -,

                                                                     -,

                                                                     cs_PLMN_List_1PLMN(v_PLMN_Cell50),// v_PLMN_Cell50

                                                                     f_GetNBIOTNetworkFeatureSupport(CONTROL_PLANE)))));    

    // SS Releases the RRC Connection

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell57);   

    t_Wait.timeout;

    // Set new guti to ncell57 info


f_NBIOT_CellInfo_SetGuti(nbiot_Cell57, cs_Guti(cs_HPLMN_Def, 1, 1));
    //@siclog "Step 18" siclog@

    //If possible (see ICS) switch off is performed or the USIM is removed. Otherwise the power is removed.

    // EXCEPTION: Step 19 describe behaviour that depends on the UE capability.

    //@siclog "Step 19" siclog@

    // If pc_SwitchOnOff or pc_USIM_Removal (see step 18) then the UE sends DETACH REQUEST message.

    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell57, CONTROL_PLANE, RRC_IDLE);

    //@siclog "Step 20" siclog@

    // SS adjusts the cell power levels according to row T2 in table 22.5.13-2

    v_CellPowerList := {

      cs_NB_CellPower(nbiot_Cell57, tsc_NonSuitableOffNBIOTCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell50, tsc_NonSuitableOffNBIOTCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell51, tsc_ServingCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    // The following messages are to be observed on Ncell 51 unless explicitly stated otherwise.

    //@siclog "Step 21" siclog@

    //The UE is brought back to operation or the USIM is inserted.

    f_UT_SwitchOnUE(UT, true);

    //@siclog "Step 22" siclog@

    // Check: Does the UE send an integrity protected ATTACH REQUEST message (IF px_DoAttachWithoutPDN THEN the ESM DUMMY MESSAGE is piggybacked in ATTACH REQUEST,

    // OTHERWISE the PDN CONNECTIVITY REQUEST message is piggybacked in ATTACH REQUEST) with the last visited TAI correctly indicating the TAI of Ncell 57; the GUTI

    // allocated in step 13 and the KSIASME allocated in step 5?

    if (px_DoAttachWithoutPDN) {

       v_ESMMessage := cr_ESM_DUMMY_MESSAGE;

    } else {

       v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);

    }

    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell51,

                                                cr_EstablishmentCause_NB_Any,

                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                  cdr_CIOT_ATTACH_REQUEST_GUTI_Tai_NASParams(cr_AdditionalUpdateType_CIOT,

                                                                                                                             v_KSIasme,

                                                                                                                             v_Guti_Step22, 

                                                                                                                             cr_TAI(v_PLMN_Cell57, bit2oct(v_TAC_Cell57))),

                                                                                  v_ESMMessage));

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

    v_NasCountUL := v_NAS_Ind.SecurityProtection.NasCount;

    //@siclog "Step 22a1-25" siclog@

    // Steps 9a1-12 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed.

    f_NBIOT_InitialRegistration_Step9_12(nbiot_Cell51, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NAS_Ind, v_NasCountUL);

    //@siclog "Step 26" siclog@

    // The SS sends an ATTACH ACCEPT message allocating 16 TAIs and an aligned set of equivalent PLMNs.

    // IF px_DoAttachWithoutPDN THEN the ESM DUMMY MESSAGE is piggybacked in ATTACH ACCEPT OTHERWISE the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is

    // piggybacked in ATTACH ACCEPT.

    ……………
    // EXCEPTION: In parallel to the event described in step 27 below the generic procedure for IP address allocation in the Control Plane specified in TS 36.508

    // subclause 8.1.5A.1 takes place performing IP address allocation in the Control Plane if requested by the UE.

    //@siclog "Step 27" siclog@

    // Steps 14a1-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed

    f_NBIOT_InitialRegistration_Step14(nbiot_Cell51, CONTROL_PLANE, tsc_EpsDefaultBearerId, v_PDNType);

    // The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell51);
    //@siclog "Step 28" siclog@

    // The SS waits 5seconds

    f_Delay(f_NBIOT_SetTimerToleranceMax(nonProtocolTimer, 5.0));

    // EXCEPTION steps 29 to 31 are repeated for N = 3 to N = 7 with Ncells 52, 55, 56, 59, 54 according to T3 in table 22.5.13-2

    //@siclog "Step 29" siclog@

    // Cell power levels are set according to T3 and the value of N

    v_CellPowerList := {

      cs_NB_CellPower(const_NCellsSteps29_31[0], tsc_SuitableCellRS_EPRE),

      cs_NB_CellPower(const_NCellsSteps29_31[1], tsc_ServingCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    i := 0;//the iteration is as N=i+3

    while (i < 5) {

        //@siclog "Step 30" siclog@

        // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message in the next 90 seconds?

        if (f_NBIOT_RRC_RRCConnectionRequest_Check(const_NCellsSteps29_31[i+1], v_TimerValue)) { 

          // even though prose says TAU, as soon as UE sends RRC ConnReq, we know something is wrong

         f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 22.5.13 Step 30 iteration N = : "&int2str(i+3));

        }

        //@siclog "Step 31" siclog@

        // Check: Does the UE camp on the strongest cell for each T3(x) in table 22.5.13-2 being applied by using the procedure in TS 36.508 subclause 8.1.5A.2?

        f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(const_NCellsSteps29_31[i+1], cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_Guti_Params_Step26.MME_Code, v_Guti_Params_Step26.M_TMSI))); 

        i := i+1;

        if ((i!=0) and (i!=5)) {

        
// WA#22.5.13 change for rrc release

        
// The SS transmits an RRCConnectionRelease-NB message

        
f_NBIOT_RRC_ConnectionRelease(const_NCellsSteps29_31[i]);

            //@siclog "Step 29" siclog@

            // Cell power levels are set according to T3 and the value of N

            f_NBIOT_SetCellPower(const_NCellsSteps29_31[i-1], tsc_NonSuitableOffNBIOTCellRS_EPRE); 

            f_NBIOT_ReleaseCellSpecific(const_NCellsSteps29_31[i-1]); //NBIOT Cell to be released as soon as it is not used anymore 

            v_CellPowerList := {

              cs_NB_CellPower(const_NCellsSteps29_31[i], tsc_SuitableCellRS_EPRE),

              cs_NB_CellPower(const_NCellsSteps29_31[i+1], tsc_ServingCellRS_EPRE)

            };

            f_NBIOT_SetCellPowerList(v_CellPowerList);

        }

    }

    //@siclog "Step 32" siclog@

    // The SS transmits an RRCConnectionRelease-NB message

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell54);

    //@siclog "Step 33" siclog@

    // SS adjusts the cell power levels according to row T4 in table 22.5.13-2.

    // Note: the new list of equivalent PLMNs allocated in step 26 means that list of equivalent PLMNs allocated in step 13 should have been deleted. Hence the PLMN of

    // Ncell 57 shall not be selected by a cell reselection process, and the UE shall remain camped on Ncell 54.

    v_CellPowerList := {

      cs_NB_CellPower(nbiot_Cell59, tsc_NonSuitableOffNBIOTCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell54, tsc_SuitableCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell57, tsc_ServingCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 34" siclog@

    // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message on Ncell 57 in the next 90 seconds?

    if (f_NBIOT_RRC_RRCConnectionRequest_Check(nbiot_Cell57, v_TimerValue)) {

      // even though prose says TAU, as soon as UE sends RRC ConnReq, we know something is wrong

     f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Test Case 22.5.13 Step 34");

    }

    //@siclog "Step 35" siclog@

    // Check: Does the UE camp on Ncell 54 by using the procedure in TS 36.508 subclause 8.1.5A.2?

f_NBIOT_508Check_CP_ResponseToPagingForMTAccess(nbiot_Cell54, cs_NB_Paging_OneRecord(cs_PagingUE_Identity_S_TMSI(v_Guti_Params_Step26.MME_Code, v_Guti_Params_Step26.M_TMSI)));
    //@siclog "Step 36" siclog@

    // The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell54);

    //@siclog "Step 37" siclog@

    // SS adjusts the cell power levels according to row T5 in table 22.5.13-2

    v_CellPowerList := {

      cs_NB_CellPower(nbiot_Cell57, tsc_NonSuitableOffNBIOTCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell50, tsc_ServingCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 38" siclog@

    // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message on Ncell 50 with the last visited TAI set to the TAI of Ncell 54; the GUTI allocated

    // in step 13 and the KSIASME allocated in step 5?

    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell50,

                                               cr_EstablishmentCause_NB_Any,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_Request_OldGuti(tsc_EpsUpdate_TaUpdate,

                                                                                         v_KSIasme,//f_EUTRA_SecurityKSIasme_Get(),

                                                                                         cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                         cr_AdditionalUpdateType_CIOT ifpresent,

                                                                                         f_GutiParameters2MobileIdentity(omit, valueof(cs_Guti(cs_HPLMN_Def, 64000, 127))),
                                                                                         cr_TAI(v_PLMN_Cell54, bit2oct(v_TAC_Cell54)))));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 38");

    //@siclog "Step 39" siclog@

    // SS responds with TRACKING AREA UPDATE ACCEPT message

    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell50,

                                   tsc_SRB1bis,

                                   cs_TimingInfo_Now,

                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,

                                                  cs_508_TAU_Accept(tsc_EpsUpdate_TaUpdate,

                                                                    f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti_Params_Cell50),

                                                                    cds_TAIListNonConsecutive_tlv (v_PLMN_Cell50, {tsc_TAC1}),

                                                                    v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus,//EPS bearer context status

                                                                    omit,//Lai

                                                                    omit,//MSId

                                                                    f_GetNBIOTAdditionalUpdateResult (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType, CONTROL_PLANE)))));

    //@siclog "Step 40" siclog@

    // The UE transmits a TRACKING AREA UPDATE COMPLETE message

    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell50,

                                      tsc_SRB1bis,

                                      cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                        cr_508_TAU_Complete)));

    // The SS transmits an RRCConnectionRelease-NB message.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell50);
  }// function fl_TC_22_5_13_Body


Additional MCC160 comments
	  function fl_TC_22_5_13_Body() runs on NBIOT_PTC

  {
…

    //@siclog "Step 1" siclog@

    // Steps 1-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed

    f_UT_SwitchOnUE(UT, true); //Step1 - Switch on the UE

    v_NAS_Ind := f_NBIOT_InitialRegistration_Step2_4(nbiot_Cell50, CONTROL_PLANE, NORMAL);

    f_NBIOT_InitialRegistration_Step5_12(nbiot_Cell50, CONTROL_PLANE, STATE3_NB_IDLEUPDATED, v_NAS_Ind);

    v_Auth_Params := f_NBIOT_Security_Get();

    v_KSIasme := v_Auth_Params.KSIasme; // Saved Authentication parameters ongoing for further steps

    v_PlmnAndTacs :=  { // Values as per Table 22.5.13.3.3-1

      cs_PartialTAI(f_Asn2Nas_PlmnId(v_HPLMN_310_102), tsc_TAC1),
      cs_PartialTAI(f_Asn2Nas_PlmnId(v_HPLMN_001_01),  tsc_TAC1)

    };

    f_NBIOT_InitialRegistration_Step13(nbiot_Cell50,

                                       CONTROL_PLANE,

                                       v_NAS_Ind,

                                       -,

                                       cs_TAIListMultiplePlmns2(cs_MultiplePlmnsList(v_PlmnAndTacs)),

                                       v_Guti_Step13,

                                       -,

                                       -,

                                       -,

                                       -,

                                       -,

                                       -,

                                       -,

                                       cs_PLMN_List_1PLMN(v_PLMN_Cell57)); // @sic R5s170597 sic@
…

  }// function fl_TC_22_5_13_Body


5 Branches executed in test case 22.5.13
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 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_13_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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