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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.5.20 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2018-03_D18wk49’ 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.
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3. Verification Test Summary

Test Case:
22.5.20
Test Group:
\NBIOT\22_5\ENBIOT_NAS.ttcn
ATS Version:
iwd-TTCN3-B2018-03_D18wk49
System Simulator used:
Rohde & Schwarz CMW500




UE used:
Hisilicon Hi2115
Verification Status:
PASS


4 Corrections required for NBIOT 22.5.20
4.1fl_TC_22_5_20_Body
	Template name
	fl_TC_22_5_20_Body

	Reason for change
	In the current TTCN implementation:
1) At Step 3-5 the template cr_NAS_Indication is being used. However, this won’t help handle the piggybacked ESM Data Transport message. This needs to be corrected (al alternate template should be used)
2) According to the Prose (36.523-1 cl 22.5.20.1 TP1) it is expected thatupon expiry of T3448, the UE should perform a Control Plane Data Transmission. This is not handled in Prose, and hence not handled in TTCN. This needs to be implemented.
3) After Step 15 when the UE has permormed a successful TAU, some UEs may send the ESM Data Transport message on same rrc connection. This needs to be handled in TTCN.
4) In the current Prose, at Step 24 the SS transmits the ATTACH ACCEPT with T3448 set to 1 minute. At step 26, the UE enters the Test loop Mode G. At Step 27 the UE SS inplements a delay of 15s, and then transmits a ESM data transport. It is expected that the UE will loopback the ESM Data. However, according to 24.301 cl 5.3.1.2.1,
Quote

h)
shall start the timer T3440 if the UE receives a SERVICE REJECT, SERVICE ACCEPT, ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT message with control plane data back-off timer.
Upon expiry of T3440,
-
in cases a, b, c, f and h, the UE shall locally release the established NAS signalling connection;
Unquote. 

T3440 default value according to 24.301 Table 10.2.1 is 10s.

Thus, by the time the Step 28 is executed, the UE would have released the NAS signalling locally and hence it will never send the loopback data. Thus it is impossible to test TP4. 

5) At Step 11, the extended wait time is set to 30s. And it is expected that the UE will detect the change in cell power within that time so that the UE performs a TAU (Steps 13 - 15). Some UEs may need longer for cell search. Hence it is proposed to increase this to 60s.


	Summary of change
	1) Instead of using cr_NAS_Indication, used cr_NAS_IndicationWithPiggybacking.
2) Implemented new TTCN (new steps) for checking that upon expiry of T3448 the UE initiates a Control Plane Data Transmission. A Prose CR will be raised for this.
3) Introduced a new Step 15A in TTCN which handles the ESM Data Transport message after TAU at Step 15. A Prose CR will be raised for this.
4) Removed the TTCN implementation for Steps 22-31. A Prose CR will be raised for this.
5) Increased the extended wait timer at Step 11 to 60s. A Prose CR will be raised for this.
Effectively, the TTCN for this testcase has been almost re-implemented.



	TTCN module
	ENBIOT_NAS.ttcn

	MCC160 Comment
	


Before Change:

	function fl_TC_22_5_20_Body() runs on NBIOT_PTC
  {
    var O1_Type v_UserData := 'F0'O;
    var NAS_MSG_Indication_Type v_NAS_Ind;
    var template (value) NB_CellPowerList_Type v_CellPowerList;
    var template (omit) EPS_BearerContextStatus v_EPS_ContextStatus;
    var GutiParameters_Type v_Guti_Params_Cell23 := f_NBIOT_CellInfo_GetGuti (nbiot_Cell23);
    var NAS_PlmnId v_PLMN_Cell23 := f_Asn2Nas_PlmnId (v_Guti_Params_Cell23.PLMN_Identity);
    var EUTRA_ASN1_TrackingAreaCode_Type v_TAC_Cell23 := f_NBIOT_CellInfo_GetTAC (nbiot_Cell23);
    //The timer uplink data delay is configured in CLOSE UE TEST LOOP.
    //When UE receives downlink ESM DATA TRANSPORT, UE will start this timer and loopback the uplink user data when this timer expires.
    //But timer uplink data delay = 8s may be too short when RRC connnection release procedure takes 10s
    //Hence this is set to 15s
    var integer v_DelayLoopbackDataTime := 15;
    timer t_T3448 := 30.0;
    //@siclog "Step 1" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData&v_UserData&v_UserData))))); // @sic R5s170462 sic@
    //@siclog "Step 2" siclog@
    //Wait for 1 s after the IP packet has been transmitted.
    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.
    f_Delay(1.0);
    //@siclog "Step 2" siclog@ // @sic R5-184493 sic@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);
    //@siclog "Step 3 - 5" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell1,
                                                ?,
                                                cr_NAS_Indication (tsc_SHT_IntegrityProtected,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?)));
    //FFS : Verdict assignment in Prose required because of TP1 which assumes that ESM Data Transport will be piggybacked.
    if (ispresent (v_NAS_Ind.Pdu.PiggybackedPduList)) {
      if (ischosen (v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT)) {
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "ESM Data Transport piggybacked");
      }
      else{
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "ESM Data Transport missing");
      }
    }
    else{
    f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "ESM Data Transport missing");
    }
    //@siclog "Step 6" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,
                                 tsc_SRB1bis,
                                 cs_TimingInfo_Now,
                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                cs_508_SERVICE_REJECT(tsc_Cause_Congestion, -, -, cs_GPRS_Timer2_3_IEI('6B'O, '000'B, '01111'B)))));
    //Start T3448 before sending the RRC Connection Release
    t_T3448.start;
    //@siclog "Step 7" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);
    //@siclog "Step 8" siclog@
    t_T3448.timeout;
    //@siclog "Step 9" siclog@
    //SS configures Ncell 1 as non-suitable cell and Ncell 23 as serving cell.
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell23, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell1, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    //@siclog "Step 10" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                 cr_EstablishmentCause_NB_Any,
                                                 cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                   cr_508_TAU_Request (tsc_EpsUpdate_TaUpdate,
                                                                                       f_NBIOT_SecurityKSIasme_Get(),
                                                                                       cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                       cr_AdditionalUpdateType_CIOT ifpresent)));
    if (not f_Check_UE_NetworkCap_CIOT (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.ueNetworkCapability, CP_Backoff)) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Network Cap failed CIOT bit check");
    }
    //@siclog "Step 11" siclog@
    //SS transmits an RRCConnectionRelease-NB message (IE redirectedCarrierInfo including carrierFreq-r13 of Ncell 23).
    f_NBIOT_RRC_ConnectionRelease_Common(nbiot_Cell23, CONTROL_PLANE, cs_RRCConnectionRelease_NB_r14(tsc_RRC_TI_Def, other, omit , omit, 30), cs_TimingInfo_Now);
    //@siclog "Step 12" siclog@
    //SS configures Ncell 23 as non-suitable cell and Ncell 1 as serving cell.
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell23, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    //@siclog "Step 13" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                 cr_EstablishmentCause_NB_Any,
                                                 cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                   cr_508_TAU_Request (tsc_EpsUpdate_TaUpdate,   // no specific message contents, so default value
                                                                                       f_NBIOT_SecurityKSIasme_Get(),
                                                                                       cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                       cr_AdditionalUpdateType_CIOT ifpresent)));
    if (not f_Check_UE_NetworkCap_CIOT (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.ueNetworkCapability, CP_Backoff)) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Network Cap failed CIOT bit check");
    }
    else{
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 13");
    }
    v_EPS_ContextStatus := v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept
    //@siclog "Step 14" siclog@
    // SS responds with a TRACKING AREA UPDATE ACCEPT message omitting T3448.
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_TAU_Accept_Common(tsc_EpsUpdate_TaUpdate,
                                                                       f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti_Params_Cell23),
                                                                       cds_TAIListNonConsecutive_tlv(v_PLMN_Cell23, { bit2oct(v_TAC_Cell23) }),
                                                                       v_EPS_ContextStatus,
                                                                       omit,
                                                                       omit,
                                                                       f_GetNBIOTAdditionalUpdateResult(v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType),
                                                                       -,
                                                                       -,
                                                                       -,
                                                                       f_GetNBIOTNetworkFeatureSupport(CONTROL_PLANE)))));
    //@siclog "Step 15" siclog@
    //The UE transmits a TRACKING AREA UPDATE COMPLETE message
    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell23,
                                      tsc_SRB1bis,
                                      cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                        cr_508_TAU_Complete)));
    //@siclog "Step 16" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell23);
    //@siclog "Step 17 - 19" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                ?,
                                                cr_NAS_Indication (tsc_SHT_IntegrityProtected,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?)));
    //FFS : Verdict assignment in Prose required because of TP1 which assumes that ESM Data Transport will be piggybacked.
    if (ispresent (v_NAS_Ind.Pdu.PiggybackedPduList)) {
      if (ischosen (v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT)) {
        if (match(v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT.userDatacontainer,
        cr_UserDataContainer('0003'O, v_UserData&v_UserData&v_UserData))){
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 19");
        }
      }
      else{
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19");
      }
    }
    else{
    f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19");
    }
    //@siclog "Step 20" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_SERVICE_ACCEPT)));
    //@siclog "Step 21" siclog@
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell23, CONTROL_PLANE, RRC_CONNECTED);
    //@siclog "Step 22" siclog@
    //The UE is switched on.
    f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 23" siclog@
    //Steps 2-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed.
    v_NAS_Ind := f_NBIOT_InitialRegistration_Step2_4(nbiot_Cell23, CONTROL_PLANE, NORMAL);
    f_NBIOT_InitialRegistration_Step5_12(nbiot_Cell23, CONTROL_PLANE, STATE3_NB_IDLEUPDATED, v_NAS_Ind);
    //@siclog "Step 24" siclog@
    f_NBIOT_InitialRegistration_Step13(nbiot_Cell23,
                                       CONTROL_PLANE,
                                       v_NAS_Ind,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       cs_GPRS_Timer2_3_IEI('6B'O, '001'B, '00001'B));
    //@siclog "Step 25" siclog@
    f_NBIOT_InitialRegistration_Step14(nbiot_Cell23, CONTROL_PLANE, tsc_EpsDefaultBearerId);
    //@siclog "Step 26" siclog@
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell23, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, v_DelayLoopbackDataTime);
    //@siclog "Step 27" siclog@
    f_Delay(15.0); //The SS delays 15s
    //@siclog "Step 28" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData&v_UserData&v_UserData)))));
    //@siclog "Step 29" siclog@
    f_Delay(1.0); //The SS delays 1s
    //@siclog "Step 30" siclog@
    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell23,
                                           tsc_SRB1bis,
                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                             cr_ESM_DATA_TRANSPORT (tsc_EpsDefaultBearerId, cr_UserDataContainer('0003'O, v_UserData&v_UserData&v_UserData), ?))));
    f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 30");
    //@siclog "Step 30" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell23);
  } // End of fl_TC_22_5_20_Body


After Change:

	function fl_TC_22_5_20_Body() runs on NBIOT_PTC
  {
    var O1_Type v_UserData := 'F0'O;
    var NAS_MSG_Indication_Type v_NAS_Ind;
    var template (value) NB_CellPowerList_Type v_CellPowerList;
    var template (omit) EPS_BearerContextStatus v_EPS_ContextStatus;
    var GutiParameters_Type v_Guti_Params_Cell23 := f_NBIOT_CellInfo_GetGuti (nbiot_Cell23);
    var NAS_PlmnId v_PLMN_Cell23 := f_Asn2Nas_PlmnId (v_Guti_Params_Cell23.PLMN_Identity);
    var EUTRA_ASN1_TrackingAreaCode_Type v_TAC_Cell23 := f_NBIOT_CellInfo_GetTAC (nbiot_Cell23);
    //The timer uplink data delay is configured in CLOSE UE TEST LOOP.
    //When UE receives downlink ESM DATA TRANSPORT, UE will start this timer and loopback the uplink user data when this timer expires.
    //But timer uplink data delay = 8s may be too short when RRC connnection release procedure takes 10s
    //Hence this is set to 15s
    var integer v_DelayLoopbackDataTime := 15;
    timer t_T3448 := 30.0;    
    timer t_LoopBackData := 5.0; //WA#22_5_20
    var boolean v_LoopbackDataNotRecd := true; //WA#22_5_20
    //@siclog "Step 1" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData&v_UserData&v_UserData))))); // @sic R5s170462 sic@
    //@siclog "Step 2" siclog@
    //Wait for 1 s after the IP packet has been transmitted.
    //Note 1: The 1 second delay is used to secure that the UE have received and forwarded the IP Packet transmitted by the SS to the UE test loop function before the RRCConnectionRelease-NB message is sent by the SS.
    f_Delay(1.0);
    //@siclog "Step 2" siclog@ // @sic R5-184493 sic@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);
    //@siclog "Step 3 - 5" siclog@
    /*WA#22_5_20 v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell1,
                                                ?,
                                                cr_NAS_Indication (tsc_SHT_IntegrityProtected,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?)));*/
    //WA#22_5_20
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell1,
                                                ?,
                                                cr_NAS_IndicationWithPiggybacking (tsc_SHT_IntegrityProtected_PartiallyCiphered,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?),
                                                                   ?));
    //FFS : Verdict assignment in Prose required because of TP1 which assumes that ESM Data Transport will be piggybacked.
    if (ispresent (v_NAS_Ind.Pdu.PiggybackedPduList)) {
      if (ischosen (v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT)) {
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "ESM Data Transport piggybacked");
      }
      else{
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "ESM Data Transport missing");
      }
    }
    else{
    f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "ESM Data Transport missing");
    }
    //@siclog "Step 6" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,
                                 tsc_SRB1bis,
                                 cs_TimingInfo_Now,
                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                cs_508_SERVICE_REJECT(tsc_Cause_Congestion, -, -, cs_GPRS_Timer2_3_IEI('6B'O, '000'B, '01111'B)))));
    //Start T3448 before sending the RRC Connection Release
    t_T3448.start;
    //@siclog "Step 7" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);
    //@siclog "Step 8" siclog@
    t_T3448.timeout;
    //WA#22_5_20 Prose CR required
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell1,
                                                ?,
                                                cr_NAS_IndicationWithPiggybacking (tsc_SHT_IntegrityProtected_PartiallyCiphered,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?),
                                                                   ?));
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell1,
                                 tsc_SRB1bis,
                                 cs_TimingInfo_Now,
                                 cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                cs_508_SERVICE_REJECT(tsc_Cause_Congestion, -, -, cs_GPRS_Timer2_3_IEI('6B'O, /*'000'B*/ '001'B, '00001'B/*'01111'B*/)))));
    f_NBIOT_RRC_ConnectionRelease(nbiot_Cell1);
    //WA#22_5_20 : Stop
    //@siclog "Step 9" siclog@
    //SS configures Ncell 1 as non-suitable cell and Ncell 23 as serving cell.
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell23, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell1, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    f_NBIOT_SetCellPowerList(v_CellPowerList);
    //@siclog "Step 10" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                 cr_EstablishmentCause_NB_Any,
                                                 cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                   cr_508_TAU_Request (tsc_EpsUpdate_TaUpdate,
                                                                                       f_NBIOT_SecurityKSIasme_Get(),
                                                                                       cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                       cr_AdditionalUpdateType_CIOT ifpresent)));
    if (not f_Check_UE_NetworkCap_CIOT (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.ueNetworkCapability, CP_Backoff)) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Network Cap failed CIOT bit check");
    }
    //f_Delay(1.0); //WA#22_5_20
    //@siclog "Step 11" siclog@
    //SS transmits an RRCConnectionRelease-NB message (IE redirectedCarrierInfo including carrierFreq-r13 of Ncell 23).
    f_NBIOT_RRC_ConnectionRelease_Common(nbiot_Cell23, CONTROL_PLANE, cs_RRCConnectionRelease_NB_r14(tsc_RRC_TI_Def, other, omit , omit, 60 /*WA#22_5_20 30*/), cs_TimingInfo_Now);
    //@siclog "Step 12" siclog@
    //SS configures Ncell 23 as non-suitable cell and Ncell 1 as serving cell.
    v_CellPowerList := {
      cs_NB_CellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE),
      cs_NB_CellPower(nbiot_Cell23, tsc_NonSuitableNBIOTCellRS_EPRE)
    };
    //@siclog "Step 13" siclog@
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                 cr_EstablishmentCause_NB_Any,
                                                 cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                   cr_508_TAU_Request (tsc_EpsUpdate_TaUpdate,   // no specific message contents, so default value
                                                                                       f_NBIOT_SecurityKSIasme_Get(),
                                                                                       cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                       cr_AdditionalUpdateType_CIOT ifpresent)));
    if (not f_Check_UE_NetworkCap_CIOT (v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.ueNetworkCapability, CP_Backoff)) {
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "UE Network Cap failed CIOT bit check");
    }
    else{
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 13");
    }
    v_EPS_ContextStatus := v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus; // Send this back in the Accept
    //@siclog "Step 14" siclog@
    // SS responds with a TRACKING AREA UPDATE ACCEPT message omitting T3448.
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_TAU_Accept_Common(tsc_EpsUpdate_TaUpdate,
                                                                       f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti_Params_Cell23),
                                                                       cds_TAIListNonConsecutive_tlv(v_PLMN_Cell23, { bit2oct(v_TAC_Cell23) }),
                                                                       v_EPS_ContextStatus,
                                                                       omit,
                                                                       omit,
                                                                       f_GetNBIOTAdditionalUpdateResult(v_NAS_Ind.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType),
                                                                       -,
                                                                       -,
                                                                       -,
                                                                       f_GetNBIOTNetworkFeatureSupport(CONTROL_PLANE)))));
    //@siclog "Step 15" siclog@
    //The UE transmits a TRACKING AREA UPDATE COMPLETE message
    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell23,
                                      tsc_SRB1bis,
                                      cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                        cr_508_TAU_Complete)));
    t_LoopBackData.start;
    alt{
        [] SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell23,
                                               tsc_SRB1bis,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                                 cr_ESM_DATA_TRANSPORT (tsc_EpsDefaultBearerId, 
                                                                 cr_UserDataContainer('0003'O, v_UserData&v_UserData&v_UserData)))))
           {
           t_LoopBackData.stop;
           v_LoopbackDataNotRecd := false;           
           f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Loopback data received");
           }
        []t_LoopBackData.timeout{        
        f_NBIOT_RRC_ConnectionRelease(nbiot_Cell23);        
        }
    }
    //@siclog "Step 16" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    //@siclog "Step 17 - 19" siclog@
    /* WA#22_5_20 v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                ?,
                                                cr_NAS_Indication (tsc_SHT_IntegrityProtected,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?)));*/
    //WA#22_5_20
    if (v_LoopbackDataNotRecd){
    v_NAS_Ind := f_NBIOT_RRC_ConnEst_DefWithNas(nbiot_Cell23,
                                                ?,
                                                cr_NAS_IndicationWithPiggybacking (tsc_SHT_IntegrityProtected_PartiallyCiphered,
                                                                   cr_CONTROL_PLANE_SERVICE_REQUEST(?),
                                                                   ?));
    //FFS : Verdict assignment in Prose required because of TP1 which assumes that ESM Data Transport will be piggybacked.
    if (ispresent (v_NAS_Ind.Pdu.PiggybackedPduList)) {
      if (ischosen (v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT)) {
        if (match(v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg.eSM_DATA_TRANSPORT.userDatacontainer,
        cr_UserDataContainer('0003'O, v_UserData&v_UserData&v_UserData))){
        f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 19");
        }
      }
      else{
      f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19");
      }
    }
    else{
    f_NBIOT_SetVerdictFailOrInconc (__FILE__, __LINE__, "Step 19");
    }
    //@siclog "Step 20" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_SERVICE_ACCEPT)));
    }
    //@siclog "Step 21" siclog@
    //If possible (see ICS) switch off is performed or the USIM is removed.
    //Otherwise the power is removed.
    //f_NBIOT_UE_Detach_SwitchOffUe(nbiot_Cell23, CONTROL_PLANE, RRC_CONNECTED);
    //@siclog "Step 22" siclog@
    //The UE is switched on.
    //WA#22_5_20 : Not rquired after Prose CR f_UT_SwitchOnUE(UT, true);
    //@siclog "Step 23" siclog@
    //Steps 2-14b1 of the generic procedure for UE registration specified in TS 36.508 subclause 8.1.5.2.3 are performed.
    //WA#22_5_20 : Not rquired after Prose CR v_NAS_Ind := f_NBIOT_InitialRegistration_Step2_4(nbiot_Cell23, CONTROL_PLANE, NORMAL);
    // WA#22_5_20 : Not rquired after Prose CR f_NBIOT_InitialRegistration_Step5_12(nbiot_Cell23, CONTROL_PLANE, STATE2A_NB_TESTLOOP_ModeG /*WA#22_5_20 STATE3_NB_IDLEUPDATED*/, v_NAS_Ind);
    //@siclog "Step 24" siclog@
    /*WA#22_5_20 : Not rquired after Prose CR f_NBIOT_InitialRegistration_Step13(nbiot_Cell23,
                                       CONTROL_PLANE,
                                       v_NAS_Ind,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       -,
                                       cs_GPRS_Timer2_3_IEI('6B'O, '001'B, '00001'B));
    //@siclog "Step 25" siclog@
    f_NBIOT_InitialRegistration_Step14(nbiot_Cell23, CONTROL_PLANE, tsc_EpsDefaultBearerId);
    //@siclog "Step 26" siclog@
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell23, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, v_DelayLoopbackDataTime);
    //@siclog "Step 27" siclog@
    f_Delay(76.0); //The SS delays 15s WA#22_5_20 15.0->61.0
    //@siclog "Step 28" siclog@
    SRB.send(cas_NB_SRB_NasPdu_REQ(nbiot_Cell23,
                                   tsc_SRB1bis,
                                   cs_TimingInfo_Now,
                                   cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                  cs_ESM_DATA_TRANSPORT(tsc_EpsDefaultBearerId, tsc_PTI_Unassigned, cs_UserDataContainer(v_UserData&v_UserData&v_UserData)))));
    //@siclog "Step 29" siclog@
    f_Delay(1.0); //The SS delays 1s
    //@siclog "Step 30" siclog@
    SRB.receive(car_NB_SRB_NasPdu_IND(nbiot_Cell23,
                                           tsc_SRB1bis,
                                           cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
    //WA#22_5_20 : Not rquired after Prose CR                                                         cr_ESM_DATA_TRANSPORT (tsc_EpsDefaultBearerId, cr_UserDataContainer('0003'O, v_UserData&v_UserData&v_UserData) /*WA#22_5_20 , ?))));
    //WA#22_5_20 : Not rquired after Prose CR f_NBIOT_PreliminaryPass (__FILE__, __LINE__, "Step 30");
    //@siclog "Step 30" siclog@
    //The SS transmits an RRCConnectionRelease-NB message
    //WA#22_5_20 : Not rquired after Prose CR f_NBIOT_RRC_ConnectionRelease(nbiot_Cell23);*/  
  } // End of fl_TC_22_5_20_Body


4.2 f_TC_22_5_20_NBIOT
	Template name
	f_TC_22_5_20_NBIOT

	Reason for change
	As a result of Change 1.1 above, the UE will be in connected mode at end of the testcase body. Hence the call to postamble needs to change in order to handle connected mode.

	Summary of change
	Instead of calling f_NBIOT_Postamble (nbiot_Cell23, CONTROL_PLANE, N1_IDLE);, called f_NBIOT_Postamble (nbiot_Cell23, CONTROL_PLANE, N2_CONNECTED /*N1_IDLE*/);

	TTCN module
	ENBIOT_NAS.ttcn

	MCC160 Comment
	


Before Change:

	function f_TC_22_5_20_NBIOT() runs on NBIOT_PTC
  {
    ///NB-IoT/ UE in NB-S1 mode supporting control plane data back-off timer/ Service reject with extended wait time CP data/
    //Release with extended wait time CP data/ Attach accept with extended wait time CP data
    //The timer uplink data delay is configured in CLOSE UE TEST LOOP at Preamble.
    //When UE received downlink ESM DATA TRANSPORT, UE will start this timer and loopback the uplink user data when this timer expired.
    //But timer uplink data delay = 8s may be too short when RRC connnection release procedure takes 10s
    //Hence this is set to 15s
    var integer v_DelayLoopbackDataTime := 15;
    f_NBIOT_Init(c3, CONTROL_PLANE, LTE_CellsOnDifferentPLMN);
    // create cell and send out system information
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell23, CONTROL_PLANE);
    // Preamble: The UE is in state NB-IoT UE Attach, Connected Mode, UE Test Loopback mode G Activated (State 2B-NB) on Ncell 1
    // ==========================================================================
    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE, STATE2A_NB_TESTLOOP_ModeG);
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell1, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, v_DelayLoopbackDataTime);
    f_NBIOT_TestBody_Set(true);
    fl_TC_22_5_20_Body();
    // Postamble
    f_NBIOT_TestBody_Set(false);
    f_NBIOT_Postamble (nbiot_Cell23, CONTROL_PLANE, N1_IDLE);
  }


After Change:

	function f_TC_22_5_20_NBIOT() runs on NBIOT_PTC
  {
    ///NB-IoT/ UE in NB-S1 mode supporting control plane data back-off timer/ Service reject with extended wait time CP data/
    //Release with extended wait time CP data/ Attach accept with extended wait time CP data
    //The timer uplink data delay is configured in CLOSE UE TEST LOOP at Preamble.
    //When UE received downlink ESM DATA TRANSPORT, UE will start this timer and loopback the uplink user data when this timer expired.
    //But timer uplink data delay = 8s may be too short when RRC connnection release procedure takes 10s
    //Hence this is set to 15s
    var integer v_DelayLoopbackDataTime := 15;
    f_NBIOT_Init(c3, CONTROL_PLANE, LTE_CellsOnDifferentPLMN);
    // create cell and send out system information
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
    f_NBIOT_CellConfig_Def(nbiot_Cell23, CONTROL_PLANE);
    // Preamble: The UE is in state NB-IoT UE Attach, Connected Mode, UE Test Loopback mode G Activated (State 2B-NB) on Ncell 1
    // ==========================================================================
    f_NBIOT_Preamble(nbiot_Cell1, CONTROL_PLANE, STATE2A_NB_TESTLOOP_ModeG);
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell1, tsc_UE_TestLoopMode_TypeG, tsc_TestLoopModeGH_UplinkMode_NAS, 1, v_DelayLoopbackDataTime);
    f_NBIOT_TestBody_Set(true);
    fl_TC_22_5_20_Body();
    // Postamble
    f_NBIOT_TestBody_Set(false);
    f_NBIOT_Postamble (nbiot_Cell23, CONTROL_PLANE, N2_CONNECTED /*N1_IDLE*/);
  }


5. Execution Log Files

5.1 Hisilicon Hi2115
The Hisilicon Hi2115 UE passed this NBIOT TC 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_20_Hisilicon_Hi2115.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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