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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.5.4 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ ATS delivery. 

With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 

Contact:
Yongsheng MA

mayongsheng@starpointcomm.com

Tel. +8615117939410
1.1 Verification Test Summary
Test Case:
TC_22_5_4
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
Starpoint SP8630
UE used:
Spreadtrum RDA8909
Verification Status:
PASS
2. Corrections required

2.1 Change 1 – Correction to function ‘f_TC_22_5_4_Body’
	Function name
	f_TC_22_5_4_Body ()

	Reason for change
	1. According to 24.301, UE shall include the IMSI in the EPS mobile identity IE in the ATTACH REQUEST message if the selected PLMN is neither the registered PLMN nor in the list of equivalent PLMNs.
2. The function f_NBIOT_RRC_ConnEst_DefWithNas in step 88 include receiving RRC Connection Request and sending RRC Connection Setup which are dupulicated with step 86 and step 87.

	Summary of change
	1. Create new template for ATTACH REQUEST With IMSI and TAI. Use new template cdr_CIOT_ATTACH_REQUEST_WithIMSIandTai instead of cdr_CIOT_ATTACH_REQUEST_WithGuti at step 5a1,step 5b1 and step 10.
2. Use function f_NBIOT_RRCConnectionSetupComplete_Def instead of f_NBIOT_RRC_ConnEst_DefWithNas in step 88.

	TTCN module
	NBIOT_NAS_Attach

	MCC160 Comment
	


Before change

   function fl_TC_22_5_4_Body(GutiParameters_Type p_GutiOldParams) runs on NBIOT_PTC

  {

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

    // initialize constant test case data structures

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

    var NAS_MSG_Indication_Type v_NasInd;

    var template (present) B3_Type v_PDNType := (f_GetPdnType(), '101'B);

    var template (present) NAS_UL_Message_Type v_ESMMessage;

    var NAS_PlmnId v_NAS_Old_PlmnId := f_Asn2Nas_PlmnId(p_GutiOldParams.PLMN_Identity);

    var GutiParameters_Type v_Guti_Params := f_NBIOT_CellInfo_GetGuti (nbiot_Cell12);

    var NAS_PlmnId v_NAS_PlmnId := f_Asn2Nas_PlmnId(v_Guti_Params.PLMN_Identity);

    var template (value) NB_CellPowerList_Type v_CellPowerList;

    var integer v_XtdWaitTime := 5;

    var float v_T3346Val := f_NBIOT_SetTimerToleranceMin(nasTimer, int2float(v_XtdWaitTime)) - (int2float(tsc_EUTRA_NB_DelayAfterRRCConnectionRelease) / 1000.0);

    //@siclog "Step 1" siclog@

    //The SS configures:

    //- Ncell 1 as a "Non-Suitable cell".

    //- Ncell 12 as the "Serving cell".

    v_CellPowerList := {

      cs_NB_CellPower(nbiot_Cell12, tsc_ServingCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell1, tsc_NonSuitableNBIOTCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 2" siclog@

    //Switch on the UE.

    f_UT_SwitchOnUE(UT, true);

    //@siclog "Step 3" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    // receive RRC Connection Request on SRB0 (CCCH):

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    //@siclog "Step 4" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //EXCEPTION: Steps 5a1 and 5b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //@siclog "Step 5a1-5b1" siclog@

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, a PDN CONNECTIVITY REQUEST?

    if (px_DoAttachWithoutPDN) {

      v_ESMMessage := cr_ESM_DUMMY_MESSAGE;

    } else {

      v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);

    }

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithGuti(cr_AdditionalUpdateType_CIOT,

                                                                                                                     ?,

                                                                                                                     f_GutiParameters2MobileIdentity(omit, p_GutiOldParams), // GUTI1

                                                                                                                     cr_TAI(v_NAS_Old_PlmnId, tsc_TAC1)),

                                                                                         v_ESMMessage));

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

    //@siclog "Step 6" siclog@

    //The SS transmits an RRCConnectionRelease-NB message including the IE "Extended Wait Time"

    f_NBIOT_RRC_ConnectionRelease_Common(nbiot_Cell12, tsc_SRB1bis, cs_RRCConnectionRelease_NB(tsc_RRC_TI_Def, -, -, 5));

    //@siclog "Step 7" siclog@

    //The SS waits 5 seconds (T3346)

    f_Delay(v_T3346Val);

    //@siclog "Step 8" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    //@siclog "Step 9" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 10" siclog@

    //EXCEPTION: Steps 10a1 and 10b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, a PDN CONNECTIVITY REQUEST?

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithGuti(cr_AdditionalUpdateType_CIOT,

                                                                                                                     ?,

                                                                                                                     f_GutiParameters2MobileIdentity(omit, p_GutiOldParams), // GUTI1
                                                                                                                     cr_TAI(v_NAS_Old_PlmnId, tsc_TAC1)),

                                                                                         v_ESMMessage));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    //@siclog "Step 11-20b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 22" siclog@

    //SS sends a Paging message indicating IMSI as the UE identity.

    //NOTE: Upon reception of paging with IMSI the UE shall locally deactivate any EPS bearer context(s), locally detach from EPS and delete the GUTI. After local detach the UE shall perform an EPS attach procedure.

    f_NBIOT_UE_Page(nbiot_Cell12,

                    cs_NB_Paging_OneRecord(cs_PagingUE_Identity_IMSI(f_ConvertImsi2ASN(px_IMSI_Def))));

    //@siclog "Step 23a1" siclog@

    //EXCEPTION: Steps 23a1 describes a behaviour which depends on the UE capability

    //IF NOT pc_Automatic_EPS_Re_Attach, the user initiates an attach by MMI or by AT command.

    if(not pc_Automatic_EPS_Re_Attach){

      f_UT_TriggerAttach (UT);

     }

    f_NBIOT_TC_22_5_4_Step24_54(v_ESMMessage, v_Guti_Params, tsc_EmmCause_IllegalUe, v_NAS_PlmnId);

    //@siclog "Step 55-85" siclog@

    //Steps 24-54 are repeated with the only difference that the reject reason in the ATTACH REJECT message sent in step 44 is set to 'Illegal ME'.

    f_NBIOT_TC_22_5_4_Step24_54(v_ESMMessage, v_Guti_Params, tsc_EmmCause_IllegalMe, v_NAS_PlmnId);

    //@siclog "Step 86" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 86");

    //@siclog "Step 87" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 88" siclog@

    //EXCEPTION: Steps 89a1 and 89b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (not indicating GUTI, last visited registered TAI and KSI as per the registration ), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration ), and, a PDN CONNECTIVITY REQUEST?

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell12,

                                               cr_EstablishmentCause_NB_Any,

                                               cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection,

                                                                                 cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),

                                                                                 v_ESMMessage));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 89");

    //@siclog "Step 90-99b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 100" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

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

  } // function fl_tc_22_5_4_Body
After change

  template (present) NAS_UL_Message_Type cdr_CIOT_ATTACH_REQUEST_WithIMSIandTai(template AdditionalUpdateType p_AdditionalUpdateType,

  



















template TrackingAreaId p_Tai)

    modifies cr_CIOT_ATTACH_REQUEST :=

  {

    aTTACH_REQUEST := {

      nasKeySetId              := cr_NAS_KeySetIdentifier(?, tsc_Spare1),

      epsMobileIdentity        := f_Imsi2MobileIdentity(px_IMSI_Def),

      lastVisitedRegisteredTai := p_Tai

    }

  };
……
   function fl_TC_22_5_4_Body(GutiParameters_Type p_GutiOldParams) runs on NBIOT_PTC

  {

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

    // initialize constant test case data structures

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

    var NAS_MSG_Indication_Type v_NasInd;

    var template (present) B3_Type v_PDNType := (f_GetPdnType(), '101'B);

    var template (present) NAS_UL_Message_Type v_ESMMessage;

    var NAS_PlmnId v_NAS_Old_PlmnId := f_Asn2Nas_PlmnId(p_GutiOldParams.PLMN_Identity);

    var GutiParameters_Type v_Guti_Params := f_NBIOT_CellInfo_GetGuti (nbiot_Cell12);

    var NAS_PlmnId v_NAS_PlmnId := f_Asn2Nas_PlmnId(v_Guti_Params.PLMN_Identity);

    var template (value) NB_CellPowerList_Type v_CellPowerList;

    var integer v_XtdWaitTime := 5;

    var float v_T3346Val := f_NBIOT_SetTimerToleranceMin(nasTimer, int2float(v_XtdWaitTime)) - (int2float(tsc_EUTRA_NB_DelayAfterRRCConnectionRelease) / 1000.0);

    //@siclog "Step 1" siclog@

    //The SS configures:

    //- Ncell 1 as a "Non-Suitable cell".

    //- Ncell 12 as the "Serving cell".

    v_CellPowerList := {

      cs_NB_CellPower(nbiot_Cell12, tsc_ServingCellRS_EPRE),

      cs_NB_CellPower(nbiot_Cell1, tsc_NonSuitableNBIOTCellRS_EPRE)

    };

    f_NBIOT_SetCellPowerList(v_CellPowerList);

    //@siclog "Step 2" siclog@

    //Switch on the UE.

    f_UT_SwitchOnUE(UT, true);

    //@siclog "Step 3" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    // receive RRC Connection Request on SRB0 (CCCH):

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 3");

    //@siclog "Step 4" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //EXCEPTION: Steps 5a1 and 5b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //@siclog "Step 5a1-5b1" siclog@

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, a PDN CONNECTIVITY REQUEST?

    if (px_DoAttachWithoutPDN) {

      v_ESMMessage := cr_ESM_DUMMY_MESSAGE;

    } else {

      v_ESMMessage := cr_CIOT_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach, v_PDNType);

    }

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithIMSIandTai(cr_AdditionalUpdateType_CIOT,























 








   





 cr_TAI(v_NAS_Old_PlmnId, tsc_TAC1),

                                                                                         v_ESMMessage));

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

    //@siclog "Step 6" siclog@

    //The SS transmits an RRCConnectionRelease-NB message including the IE "Extended Wait Time"

    f_NBIOT_RRC_ConnectionRelease_Common(nbiot_Cell12, tsc_SRB1bis, cs_RRCConnectionRelease_NB(tsc_RRC_TI_Def, -, -, 5));

    //@siclog "Step 7" siclog@

    //The SS waits 5 seconds (T3346)

    f_Delay(v_T3346Val);

    //@siclog "Step 8" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    //@siclog "Step 9" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 10" siclog@

    //EXCEPTION: Steps 10a1 and 10b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in the preamble), and, a PDN CONNECTIVITY REQUEST?

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithIMSIandTai(cr_AdditionalUpdateType_CIOT,























 








   





 cr_TAI(v_NAS_Old_PlmnId, tsc_TAC1),
                                                                                         v_ESMMessage));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    //@siclog "Step 11-20b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 21" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 22" siclog@

    //SS sends a Paging message indicating IMSI as the UE identity.

    //NOTE: Upon reception of paging with IMSI the UE shall locally deactivate any EPS bearer context(s), locally detach from EPS and delete the GUTI. After local detach the UE shall perform an EPS attach procedure.

    f_NBIOT_UE_Page(nbiot_Cell12,

                    cs_NB_Paging_OneRecord(cs_PagingUE_Identity_IMSI(f_ConvertImsi2ASN(px_IMSI_Def))));

    //@siclog "Step 23a1" siclog@

    //EXCEPTION: Steps 23a1 describes a behaviour which depends on the UE capability

    //IF NOT pc_Automatic_EPS_Re_Attach, the user initiates an attach by MMI or by AT command.

    if(not pc_Automatic_EPS_Re_Attach){

      f_UT_TriggerAttach (UT);

     }

    f_NBIOT_TC_22_5_4_Step24_54(v_ESMMessage, v_Guti_Params, tsc_EmmCause_IllegalUe, v_NAS_PlmnId);

    //@siclog "Step 55-85" siclog@

    //Steps 24-54 are repeated with the only difference that the reject reason in the ATTACH REJECT message sent in step 44 is set to 'Illegal ME'.

    f_NBIOT_TC_22_5_4_Step24_54(v_ESMMessage, v_Guti_Params, tsc_EmmCause_IllegalMe, v_NAS_PlmnId);

    //@siclog "Step 86" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 86");

    //@siclog "Step 87" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 88" siclog@

    //EXCEPTION: Steps 89a1 and 89b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (not indicating GUTI, last visited registered TAI and KSI as per the registration ), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration ), and, a PDN CONNECTIVITY REQUEST?

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                               


cr_508_RRCConnectionSetupComplete_NB(tsc_RRC_TI_Def, f_NBIOT_CellInfo_GetSelectedPlmnIndex(nbiot_Cell12)),
                                               


cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection,

                                                                                 


cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),

                                                                                 


v_ESMMessage));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 89");

    //@siclog "Step 90-99b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 100" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

// ==========================================================================
} // function fl_tc_22_5_4_Body.
2.2 Change 2 – Correction to function ‘f_NBIOT_TC_22_5_4_Step24_54’
	Function name
	f_NBIOT_TC_22_5_4_Step24_54 ()

	Reason for change
	1. The function f_NBIOT_RRC_ConnEst_DefWithNas in step 26 and step 41 include receiving RRC Connection Request and sending RRC Connection Setup which are dupulicated with step 24, step 25 and step 39, step40.
2. According to 24.301, when the UE establishes a new NAS signalling connection, it shall send the initial NAS message unciphered except control plane service request. However, the security header for detach request message in step 42 is tsc_SHT_IntegrityProtected_Ciphered.

3. According to 24.301, When the tracking area of the current cell is in the list of tracking areas that the UE previously registered in the MME during the NAS signalling connection establishment, the UE NAS shall provide the lower layers with the S-TMSI, but shall not provide the registered MME identifier to the lower layers. However, step 47a1 and step 47b1 made registered MME identifier mandatory.
4. The TAC of cell12 is TAC1, however the TAC in step 47a1 and step 47b1 are TAC2.

	Summary of change
	1. Use function f_NBIOT_RRCConnectionSetupComplete_Def instead of f_NBIOT_RRC_ConnEst_DefWithNas in step 26 and step 41.
2. Modify the security header to tsc_SHT_IntegrityProtected at step 42.
3. Modifiy the last input parameter ‘?’ to ‘-’ of template cr_508_RRCConnectionSetupComplete_NB at step 47a1 and step 47b1.
4. Modify the TAC value to TAC1 of template cr_TAI in step 47a1 and step 47b1

	TTCN module
	NBIOT_NAS_Attach

	MCC160 Comment
	


Before change

    function f_NBIOT_TC_22_5_4_Step24_54(template (present) NAS_UL_Message_Type p_ESMMessage,

                                       GutiParameters_Type p_Guti_Params,

                                       NAS_CauseValue_Type p_NAS_CauseValue,

                                       NAS_PlmnId p_NAS_PlmnId) runs on NBIOT_PTC

  {

    var NAS_MSG_Indication_Type v_NasInd;

    var float v_NoReactionTime := 30.0;

    //@siclog "Step 24" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 24");

    }

    //@siclog "Step 25" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 26" siclog@

    //EXCEPTION: Steps 26a1 and 26b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (not including any GUTI, last visited registered TAI nor KSI), and an ESM DUMMY MESSAGE?

    v_NasInd := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell12,

                                               cr_EstablishmentCause_NB_Any,

                                               cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection,

                                                                                 cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),

                                                                                 p_ESMMessage));

    if (p_NAS_CauseValue == tsc_EmmCause_IllegalUe) {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    }

    //@siclog "Step 27-36b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 37" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 38" siclog@

    //Switch off the UE.

    f_UT_SwitchOffUE(UT, false);

    //@siclog "Step 39" siclog@

    //The UE transmit an RRCConnectionRequest-NB message.

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    //@siclog "Step 40" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 41-42" siclog@

    v_NasInd := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell12,

                                               ?,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                                 cr_508_DETACH_REQUEST_MO(cr_NAS_KeySetIdentifier (?, ?),

                                                                                          f_GutiParameters2MobileIdentity(omit, p_Guti_Params), //GUTI 2

                                                                                          cr_DetachType('1'B, tsc_DetachMO_EpsOnly))));

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 42");

    }

    //@siclog "Step 43" siclog@

    //The SS releases the RRC connection.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 44" siclog@

    //The UE is switched on.

    f_UT_SwitchOnUE(UT, true);

    //@siclog "Step 45" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

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

    }

    //@siclog "Step 46" siclog@

    //SS transmits an RRCConnectionSetup-NB..

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //EXCEPTION: Steps 47a1 and 47b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //@siclog "Step 47a1-47b1" siclog@

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in steps 23-32b1), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in steps 23-32b1), and, a PDN CONNECTIVITY REQUEST?

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, ?),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithGuti(cr_AdditionalUpdateType_CIOT,

                                                                                                                          ?,

                                                                                                                          f_GutiParameters2MobileIdentity(omit, p_Guti_Params), // GUTI2

                                                                                                                          cr_TAI(p_NAS_PlmnId, tsc_TAC2)),

                                                                                         p_ESMMessage));

    if (p_NAS_CauseValue == tsc_EmmCause_IllegalUe) {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 47");

    }

    //@siclog "Step 48" siclog

    //The SS transmits an ATTACH REJECT message with EMM cause = "Illegal UE" or "Illegal ME".

    SRB.send(cas_NB_SRB1bis_NasPdu_REQ(nbiot_Cell12,

                                       cs_TimingInfo_Now,

                                       cs_NAS_Request(tsc_SHT_NoSecurityProtection,

                                                      cs_508_AttachReject(cs_EMM_Cause_v(p_NAS_CauseValue)))));

    //@siclog "Step 49" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 50" siclog@

    //Check: Does the test result of the generic procedure 'Test procedure to check UE response to Paging for Control Plane CIoT MT access'

    //as specified in TS 36.508 [18], subclause 8.1.5A.2 indicate that the UE responds to paging?

    f_NBIOT_UE_Page_NoReaction (nbiot_Cell12,

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

                                v_NoReactionTime);

    //@siclog "Step 51" siclog@

    //The operator initiates an UE attach by MMI or by AT command.

     f_UT_TriggerAttach (UT);

    //@siclog "Step 52" siclog@

    //Check: Does the UE transmit an ATTACH REQUEST message in the next 30 seconds?

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell12, 30.0, "Step 52");

    }else{

      f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell12, 30.0, "Step 83");

    }

    //@siclog "Step 53" 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 54" siclog@

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

    f_UT_SwitchOnUE(UT, true);

  }
After change

   function f_NBIOT_TC_22_5_4_Step24_54(template (present) NAS_UL_Message_Type p_ESMMessage,

                                       GutiParameters_Type p_Guti_Params,

                                       NAS_CauseValue_Type p_NAS_CauseValue,

                                       NAS_PlmnId p_NAS_PlmnId) runs on NBIOT_PTC

  {

    var NAS_MSG_Indication_Type v_NasInd;

    var float v_NoReactionTime := 30.0;

    //@siclog "Step 24" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 24");

    }

    //@siclog "Step 25" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 26" siclog@

    //EXCEPTION: Steps 26a1 and 26b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (not including any GUTI, last visited registered TAI nor KSI), and an ESM DUMMY MESSAGE?

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def (nbiot_Cell12,

                                               


 cr_508_RRCConnectionSetupComplete_NB(tsc_RRC_TI_Def, f_NBIOT_CellInfo_GetSelectedPlmnIndex(nbiot_Cell12)),
                                               


 cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection,

                                                                                 


cdr_CIOT_ATTACH_REQUEST_WithIMSINoTai(cr_AdditionalUpdateType_CIOT),

                                                                                 


p_ESMMessage));

    if (p_NAS_CauseValue == tsc_EmmCause_IllegalUe) {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    }

    //@siclog "Step 27-36b1" siclog@

    //Steps 5-14b1 from the Generic procedure 'NB-IoT UE Attach, Connected mode (State 2-NB)' as described in TS 36.508 [18], clause 8.1.5.2 take place.

    f_NBIOT_InitialRegistration_Step5_14 (nbiot_Cell12, CONTROL_PLANE, STATE2_NB_CONNECTED_UPDATED, v_NasInd);

    //@siclog "Step 37" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection and move to RRC_IDLE.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 38" siclog@

    //Switch off the UE.

    f_UT_SwitchOffUE(UT, false);

    //@siclog "Step 39" siclog@

    //The UE transmit an RRCConnectionRequest-NB message.

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    //@siclog "Step 40" siclog@

    //SS transmits an RRCConnectionSetup-NB.

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //@siclog "Step 41-42" siclog@

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def (nbiot_Cell12,

                                               


 cr_508_RRCConnectionSetupComplete_NB(tsc_RRC_TI_Def, f_NBIOT_CellInfo_GetSelectedPlmnIndex(nbiot_Cell12)),
                                               


 cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,

                                                                 cr_508_DETACH_REQUEST_MO(cr_NAS_KeySetIdentifier (?, ?),

                                                                                          f_GutiParameters2MobileIdentity(omit, p_Guti_Params), //GUTI 2

                                                                                          cr_DetachType('1'B, tsc_DetachMO_EpsOnly))));

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 42");

    }

    //@siclog "Step 43" siclog@

    //The SS releases the RRC connection.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 44" siclog@

    //The UE is switched on.

    f_UT_SwitchOnUE(UT, true);

    //@siclog "Step 45" siclog@

    //Check: Does the UE transmit an RRCConnectionRequest-NB message?

    f_NBIOT_RRC_ConnectionRequest_Def(nbiot_Cell12, mo_Signalling);

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

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

    }

    //@siclog "Step 46" siclog@

    //SS transmits an RRCConnectionSetup-NB..

    f_NBIOT_RRC_ConnectionSetup_Def (nbiot_Cell12);

    //EXCEPTION: Steps 47a1 and 47b1 describe behaviour that depends on UE capabilities;

    //the "lower case letter" identifies a step sequence that take place depending on whether the UE is configured to do Attach Without PDN or not.

    //@siclog "Step 47a1-47b1" siclog@

    //IF px_DoAttachWithoutPDN THEN

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in steps 23-32b1), and, an ESM DUMMY MESSAGE?

    //ELSE

    //Check: Does the UE transmit an RRCConnectionSetupComplete-NB message containing an ATTACH REQUEST message (indicating GUTI, last visited registered TAI and KSI as per the registration which happened in steps 23-32b1), and, a PDN CONNECTIVITY REQUEST?

    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):

    v_NasInd := f_NBIOT_RRCConnectionSetupComplete_Def(nbiot_Cell12,

                                                       cr_508_RRCConnectionSetupComplete_NB(-, -, -, -),

                                                       cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,

                                                                                         cdr_CIOT_ATTACH_REQUEST_WithGuti(cr_AdditionalUpdateType_CIOT,

                                                                                                                          ?,

                                                                                                                          f_GutiParameters2MobileIdentity(omit, p_Guti_Params), // GUTI2

                                                                                                                          cr_TAI(p_NAS_PlmnId, tsc_TAC1)),

                                                                                         p_ESMMessage));

    if (p_NAS_CauseValue == tsc_EmmCause_IllegalUe) {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 47");

    }

    //@siclog "Step 48" siclog

    //The SS transmits an ATTACH REJECT message with EMM cause = "Illegal UE" or "Illegal ME".

    SRB.send(cas_NB_SRB1bis_NasPdu_REQ(nbiot_Cell12,

                                       cs_TimingInfo_Now,

                                       cs_NAS_Request(tsc_SHT_NoSecurityProtection,

                                                      cs_508_AttachReject(cs_EMM_Cause_v(p_NAS_CauseValue)))));

    //@siclog "Step 49" siclog@

    //The SS transmits an RRCConnectionRelease-NB message to release RRC connection.

    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell12);

    //@siclog "Step 50" siclog@

    //Check: Does the test result of the generic procedure 'Test procedure to check UE response to Paging for Control Plane CIoT MT access'

    //as specified in TS 36.508 [18], subclause 8.1.5A.2 indicate that the UE responds to paging?

    f_NBIOT_UE_Page_NoReaction (nbiot_Cell12,

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

                                v_NoReactionTime);

    //@siclog "Step 51" siclog@

    //The operator initiates an UE attach by MMI or by AT command.

     f_UT_TriggerAttach (UT);

    //@siclog "Step 52" siclog@

    //Check: Does the UE transmit an ATTACH REQUEST message in the next 30 seconds?

    if(p_NAS_CauseValue == tsc_EmmCause_IllegalUe){

      f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell12, 30.0, "Step 52");

    }else{

      f_NBIOT_CheckNoAttachOn1Cell(nbiot_Cell12, 30.0, "Step 83");

    }

    //@siclog "Step 53" 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 54" siclog@

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

    f_UT_SwitchOnUE(UT, true);

  }
2.3 Change 3 – Correction to function ‘f_TC_22_5_4_NBIOT’
	Function name
	f_NBIOT_TC_22_5_4_Step24_54 ()

	Reason for change
	After test, UE camped on cell 12 and shall excute postamble on cell 12.

	Summary of change
	Modify nbiot_Cell1 to nbiot_cell12 in f_NBIOT_Postamble.

	TTCN module
	NBIOT_NAS_Attach

	MCC160 Comment
	


Before change

      function f_TC_22_5_4_NBIOT() runs on NBIOT_PTC

  {

    //NB-IoT / Attach to new PLMN GUTI reallocation / Network reject with Extended Wait Timer

    //Paging with IMSI / Attach Rejected Illegal ME/UE / Detach upon switch-off

    var GutiParameters_Type v_Guti_Old_Params;

    f_NBIOT_Init(c1, CONTROL_PLANE, LTE_CellsOnDifferentPLMN);

    v_Guti_Old_Params := f_NBIOT_CellInfo_GetGuti (nbiot_Cell1);

    // create cell and send out system information

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell12, CONTROL_PLANE);

    // Preamble: The UE is in State 1-NB "Switched OFF"

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

    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell1, CONTROL_PLANE, RRC_CONNECTED);

    f_NBIOT_TestBody_Set(true);

    fl_TC_22_5_4_Body(v_Guti_Old_Params);

    // Postamble

    f_NBIOT_TestBody_Set(false);

    f_NBIOT_Postamble (nbiot_Cell1, CONTROL_PLANE, N1_IDLE);

  }
After change

   function f_TC_22_5_4_NBIOT() runs on NBIOT_PTC

  {

    //NB-IoT / Attach to new PLMN GUTI reallocation / Network reject with Extended Wait Timer

    //Paging with IMSI / Attach Rejected Illegal ME/UE / Detach upon switch-off

    var GutiParameters_Type v_Guti_Old_Params;

    f_NBIOT_Init(c1, CONTROL_PLANE, LTE_CellsOnDifferentPLMN);

    v_Guti_Old_Params := f_NBIOT_CellInfo_GetGuti (nbiot_Cell1);

    // create cell and send out system information

    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_CellConfig_Def(nbiot_Cell12, CONTROL_PLANE);

    // Preamble: The UE is in State 1-NB "Switched OFF"

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

    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE);

    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell1, CONTROL_PLANE, RRC_CONNECTED);

    f_NBIOT_TestBody_Set(true);

    fl_TC_22_5_4_Body(v_Guti_Old_Params);

    // Postamble

    f_NBIOT_TestBody_Set(false);

    f_NBIOT_Postamble (nbiot_Cell12, CONTROL_PLANE, N1_IDLE);

  }
3. Branches executed

None.
4. Execution Log Files

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

· Test Case Execution log file
TC_22_5_4_RDA8909_PASS.spm
In the log file (in .txt / -html format) the complete test case execution can be seen. All TLI events are presented and message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log file.
· <PICS/PIXIT file name and description>
TC_22_5_4.sppar
5. References

	[1]
	R5s170257: Supporting information for agreement of NB-IoT test case 22.5.4. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


