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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of test case 9.2.1.2.4a which is part of the LTE/SAE test suite in the ‘iwd-TTCN3-B2015-03_D15wk25’ ATS delivery.

The test case can be demonstrated to run with two LTE UEs (see section 5) on multiple test platforms. Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_9_2_1_2_4a
Test Group:
LTE_A\9_2\NAS_Attach_EOnly_A.ttcn
ATS Version:
iwd-TTCN3-B2015-03_D15wk25
System Simulator used:
R&S CMW500 + Anite Conformormance Toolset Solution + Anritsu Protocol Conformance Test System ME7832L
UE used:
Qualcomm MDM 9x45 + Intel XMM 7360
Verification Status:
PASS


4. Corrections required for TC 9.2.1.2.4a
Change 1 – Correction to function ‘f_TC_9_2_1_2_4a_EUTRA’ 
	Function name
	f_TC_9_2_1_2_4a_EUTRA() 

	Reason for change
	Non existing Cell number used in the Postamble. As per TS 36.523-1 clause 9.2.1.2.4a.3.1, there is no CellB configured. 

	Summary of change
	Replaced “eutra_CellB” with correct “eutra_CellA”.

	TTCN module
	NAS_Atach_EOnly_A.ttcn

	MCC160 Comment
	


Before change

...

  function f_TC_9_2_1_2_4a_EUTRA() runs on EUTRA_PTC
  {
    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1);
    f_EUTRA_CellConfig_Def(eutra_CellA);
    f_UT_ConfigureCombinedAttach (UT);
    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE, Combined);
    f_EUTRA_UE_Detach_SwitchOffUe(eutra_CellA, RRC_IDLE, Combined);
    f_EUTRA_TestBody_Set(true);
    fl_TC_9_2_1_2_4a_Body();
    // Postamble
    f_EUTRA_TestBody_Set(false);
    f_EUTRA_Postamble(eutra_CellB, E2_CONNECTED, Combined);
  }// function f_TC_9_2_1_2_4a_EUTRA
... 
After change

... 

  function f_TC_9_2_1_2_4a_EUTRA() runs on EUTRA_PTC
  {
    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1);
    f_EUTRA_CellConfig_Def(eutra_CellA);
    f_UT_ConfigureCombinedAttach (UT);
    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE, Combined);
    f_EUTRA_UE_Detach_SwitchOffUe(eutra_CellA, RRC_IDLE, Combined);
    f_EUTRA_TestBody_Set(true);
    fl_TC_9_2_1_2_4a_Body();
    // Postamble
    f_EUTRA_TestBody_Set(false);
    f_EUTRA_Postamble(eutra_CellA, E2_CONNECTED, Combined);
  }// function f_TC_9_2_1_2_4a_EUTRA

... 

Change 2 – Correction to function ‘fl_TC_9_2_1_2_4a_Body’ 
	Function name
	fl_TC_9_2_1_2_4a_Body() 

	Reason for change
	1.    Non existing Cell number used in the TA Request of step 12. As per TS 36.523-1 clause 9.2.1.2.4a.3.1, there is no CellB configured.

2.    As per TS 24.301 clause 8.2.4.3, Additional GUTI shall not be included. 

3.    As per TS 36.523-1 Table 9.2.1.2.4a.3.3-2, timer T3402 needs to be specifically set in the ATTACH ACCEPT of step 8.

4.    The parallel behavior described in the exception following step 8 (see TS 36.523-1 Table 9.2.1.2.4a.3.2-1) is already handled as part of function f_EUTRA_NAS_AttachComplete.
5.    The delay put at step 6 should have the value of timer T3402 minus the tolerance value as UE may start the TAU procedure before the T3402+tolerance resulting in TC failure.

	Summary of change
	1.   Replaced “eutra_CellB” with correct “eutra_CellA”.

2.   Replaced “tsc_IEI_Guti” in the Initial Attach Request in step 2 with ‘omit’.

3.   Replaced T3412 with correct T3402.

4.    Removed the “Wait trigger” for IMS.
5.    f_EUTRA_SetTimerToleranceMax is replaced with f_EUTRA_SetTimerToleranceMin during v_T3402 variable initialization.

	TTCN module
	\LTE_A\NAS_Attach_EOnly_A ttcn

	MCC160 Comment
	


Before change

...

  /*
   * @desc      test body of TC_9_2_1_2_4a
   * @status
   */
  function fl_TC_9_2_1_2_4a_Body() runs on EUTRA_PTC
  {
    var HalfOctet_Type v_EPS_Bearer_Id := tsc_EpsDefaultBearerId;
    var ProcedureTransactionIdentifier v_EPS_TI := '00'O;
    var NAS_MSG_Indication_Type v_NasInd;
    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;
    var GutiParameters_Type v_Guti1_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellA);
    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId(v_Guti1_Params.PLMN_Identity);
    var NAS_Lac v_LacA := f_EUTRA_CellInfo_GetLocationAreaCode ( eutra_CellA );
    var template (omit) LocAreaId v_LAI := f_GetLAI(v_PLMN, v_LacA, Combined);
    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (Combined);
    var template (value) AccessPointName v_APN;
    var template (omit) ProtocolConfigOptions v_Pco := omit;
    var template (omit) EPS_BearerContextStatus v_EpsBearerCtxtStatus;
    var boolean v_EIT_Flag := false;
    var template (value) NAS_DL_Message_Type v_TAU_Accept;
    var float v_T3402:= f_EUTRA_SetTimerToleranceMax(eutra_CellB, nasTimer, 30.0);
    //@siclog "Step 1" siclog@
    f_EUTRA_SwitchOnUEandStartIP(eutra_CellA);
    //@siclog "Step 2" siclog@
    v_NasInd:= f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,
                                              v_RRC_TI,
                                              cr_EstablishmentCause_Any,
                                              cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                cdr_ATTACH_REQUEST_AttachType(tsc_EAttachType_Combined,
                                                                                                              v_AdditionalUpdateType,
                                                                                                              f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti1_Params), // GUTI1
                                                                                                              cr_TAI( v_PLMN, tsc_TAC1),
                                                                                                              v_LAI,
                                                                                                              omit),
                                                                                cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,
                                                                                                                f_GetPdnType())));
    v_EPS_TI := v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;
    v_EIT_Flag := f_CheckEsmInfoTransferFlag(v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST);
    if (ispresent( v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions)) {
      v_Pco := v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions;
    }
    //+  The SS transmits an AUTHENTICATION REQUEST message to initiate the EPS authentication and AKA procedure.
    //+  The UE transmits an AUTHENTICATION RESPONSE message and establishes mutual authentication.
    //+  The SS transmits a NAS SECURITY MODE COMMAND message to activate NAS security.
    //+  The UE transmits a NAS SECURITY MODE COMPLETE message and establishes the initial security configuration.
    //+ Steps 7Aa1 and 7Aa2 ESM INFORMATION REQUEST / ESM INFORMATION RESPONSE
    //@siclog "Step 4 - 7Aa2" siclog@
    v_APN := f_EUTRA_Authentication_NAS_AS_Security (eutra_CellA,v_EIT_Flag, v_EPS_TI);
    //@siclog "Step 8" siclog@
    //+  SS responds with ATTACH ACCEPT message.
    f_IP_ChangeEutraCell(IP, eutra_CellA);
    f_EUTRA_RRCConnectionReconfiguration_SRB2_1AM_DRB_Est(eutra_CellA,
                                                          v_RRC_TI,
                                                          cs_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered,
                                                                                         cs_508_ATTACH_ACCEPT(tsc_EAttachType_EpsOnly,
                                                                                                              cs_TrackingAreaIdListDef_lv,
                                                                                                              omit,
                                                                                                              omit,
                                                                                                              omit,
                                                                                                              cs_EMM_Cause_tv(tsc_Cause_Congestion),
                                                                                                              f_GetAdditionalUpdateResult(v_NasInd.Pdu.Msg.aTTACH_REQUEST.addUpdateType, Combined),
                                                                                                              cs_GprsTimer_tv('17'O, '000'B, '01111'B)),  //T3402
                                                                                         cs_508_ActivateDefEpsBearerContextRequest(v_EPS_Bearer_Id,
                                                                                                                                   v_EPS_TI,
                                                                                                                                   v_APN,
                                                                                                                                   f_EUTRA_GetPDNAddress(f_CheckPCOforIPallocationViaNas(v_Pco)),
                                                                                                                                   -,
                                                                                                                                   f_GetDefaultProtocolConfigOptions (v_Pco))));
    //@siclog "Step 9" siclog@
    //+ The UE transmits an ATTACH COMPLETE message
    //+ EXCEPTION: In parallel to the event described in step 9 below the generic procedure for IP address allocation in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place
    //+ performing IP address allocation in the U-plane if requested by the UE.
    //+ EXCEPTION: In parallel to the event described in step 9 below the generic procedure for IMS signalling in the U-plane specified in TS 36.508 subclause 4.5A.3 takes place
    //+ if requested by the UE
    f_EUTRA_NAS_AttachComplete(eutra_CellA, v_EPS_Bearer_Id);
    //Wait Trigger from IMS step 8b
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);
    //@siclog "Step 10" siclog@
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    //@siclog "Step 11" siclog@
    //+ Wait for T3402
    f_Delay(v_T3402);
    //@siclog "Step 12" siclog@
    // Check: Does the UE transmit TRACKING AREA UPDATE REQUEST message?  [3,P]
    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,
                                               tsc_RRC_TI_Def,
                                               cr_EstablishmentCause_Any,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                 cr_508_TAU_Request(tsc_EpsUpdate_Combined_IMSIAttach,
                                                                                    f_EUTRA_SecurityKSIasme_Get(),
                                                                                    cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                    v_AdditionalUpdateType)));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;
    //@siclog "Step 13" siclog@
    //+  SS responds with TRACKING AREA UPDATE ACCEPT message
    v_TAU_Accept := cs_TAU_Accept_Common (tsc_EpsUpdate_Combined_TaLaUpdate,
                                            f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti1_Params),
                                            cs_TrackingAreaIdListDef_tlv,
                                            v_EpsBearerCtxtStatus,
                                            omit,
                                            omit,
                                            f_GetAdditionalUpdateResult(v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType, Combined));
    SRB.send ( cas_SRB1_NasPdu_REQ ( eutra_CellA,
                                       cs_TimingInfo_Now,
                                       cs_NAS_Request ( tsc_SHT_IntegrityProtected_Ciphered,
                                                        v_TAU_Accept)));
    //  UE sends TRACKING AREA UPDATE COMPLETE
    //@siclog "Step 14" siclog@
    SRB.receive (car_SRB1_NasPdu_IND(eutra_CellA,
                                     cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                       cr_508_TAU_Complete)));
  }// function fl_tc_9_2_1_2_4a_Body
... 
After change

... 

  /*
   * @desc      test body of TC_9_2_1_2_4a
   * @status
   */
  function fl_TC_9_2_1_2_4a_Body() runs on EUTRA_PTC
  {
    var HalfOctet_Type v_EPS_Bearer_Id := tsc_EpsDefaultBearerId;
    var ProcedureTransactionIdentifier v_EPS_TI := '00'O;
    var NAS_MSG_Indication_Type v_NasInd;
    var RRC_TransactionIdentifier v_RRC_TI := tsc_RRC_TI_Def;
    var GutiParameters_Type v_Guti1_Params := f_EUTRA_CellInfo_GetGuti(eutra_CellA);
    var NAS_PlmnId v_PLMN := f_Asn2Nas_PlmnId(v_Guti1_Params.PLMN_Identity);
    var NAS_Lac v_LacA := f_EUTRA_CellInfo_GetLocationAreaCode ( eutra_CellA );
    var template (omit) LocAreaId v_LAI := f_GetLAI(v_PLMN, v_LacA, Combined);
    var template AdditionalUpdateType v_AdditionalUpdateType := f_GetAdditionalUpdateType (Combined);
    var template (value) AccessPointName v_APN;
    var template (omit) ProtocolConfigOptions v_Pco := omit;
    var template (omit) EPS_BearerContextStatus v_EpsBearerCtxtStatus;
    var boolean v_EIT_Flag := false;
    var template (value) NAS_DL_Message_Type v_TAU_Accept;
    var float v_T3402:= f_EUTRA_SetTimerToleranceMin(eutra_CellB, nasTimer, 30.0);
    //@siclog "Step 1" siclog@
    f_EUTRA_SwitchOnUEandStartIP(eutra_CellA);
    //@siclog "Step 2" siclog@
    v_NasInd:= f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,
                                              v_RRC_TI,
                                              cr_EstablishmentCause_Any,
                                              cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,
                                                                                cdr_ATTACH_REQUEST_AttachType(tsc_EAttachType_Combined,
                                                                                                              v_AdditionalUpdateType,
                                                                                                              f_GutiParameters2MobileIdentity(omit, v_Guti1_Params), // GUTI1
                                                                                                              cr_TAI( v_PLMN, tsc_TAC1),
                                                                                                              v_LAI,
                                                                                                              omit),
                                                                                cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,
                                                                                                                f_GetPdnType())));
    v_EPS_TI := v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;
    v_EIT_Flag := f_CheckEsmInfoTransferFlag(v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST);
    if (ispresent( v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions)) {
      v_Pco := v_NasInd.Pdu.PiggybackedPduList[0].Msg.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions;
    }
    //+  The SS transmits an AUTHENTICATION REQUEST message to initiate the EPS authentication and AKA procedure.
    //+  The UE transmits an AUTHENTICATION RESPONSE message and establishes mutual authentication.
    //+  The SS transmits a NAS SECURITY MODE COMMAND message to activate NAS security.
    //+  The UE transmits a NAS SECURITY MODE COMPLETE message and establishes the initial security configuration.
    //+ Steps 7Aa1 and 7Aa2 ESM INFORMATION REQUEST / ESM INFORMATION RESPONSE
    //@siclog "Step 4 - 7Aa2" siclog@
    v_APN := f_EUTRA_Authentication_NAS_AS_Security (eutra_CellA,v_EIT_Flag, v_EPS_TI);
    //@siclog "Step 8" siclog@
    //+  SS responds with ATTACH ACCEPT message.
    f_IP_ChangeEutraCell(IP, eutra_CellA);
    f_EUTRA_RRCConnectionReconfiguration_SRB2_1AM_DRB_Est(eutra_CellA,
                                                          v_RRC_TI,
                                                          cs_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered,
                                                                                         cs_508_ATTACH_ACCEPT(tsc_EAttachType_EpsOnly,
                                                                                                              cs_TrackingAreaIdListDef_lv,
                                                                                                              omit,
                                                                                                              omit,
                                                                                                              omit,
                                                                                                              cs_EMM_Cause_tv(tsc_Cause_Congestion),
                                                                                                              f_GetAdditionalUpdateResult(v_NasInd.Pdu.Msg.aTTACH_REQUEST.addUpdateType, Combined), -,
                                                                                                              cs_GprsTimer_tv('17'O, '000'B, '01111'B)),  //T3402
                                                                                         cs_508_ActivateDefEpsBearerContextRequest(v_EPS_Bearer_Id,
                                                                                                                                   v_EPS_TI,
                                                                                                                                   v_APN,
                                                                                                                                   f_EUTRA_GetPDNAddress(f_CheckPCOforIPallocationViaNas(v_Pco)),
                                                                                                                                   -,
                                                                                                                                   f_GetDefaultProtocolConfigOptions (v_Pco))));
    //@siclog "Step 9" siclog@
    //+ The UE transmits an ATTACH COMPLETE message
    //+ EXCEPTION: In parallel to the event described in step 9 below the generic procedure for IP address allocation in the U-plane specified in TS 36.508 subclause 4.5A.1 takes place
    //+ performing IP address allocation in the U-plane if requested by the UE.
    //+ EXCEPTION: In parallel to the event described in step 9 below the generic procedure for IMS signalling in the U-plane specified in TS 36.508 subclause 4.5A.3 takes place
    //+ if requested by the UE
    f_EUTRA_NAS_AttachComplete(eutra_CellA, v_EPS_Bearer_Id);
    //Wait Trigger from IMS step 8b
    //f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN1]);
    //@siclog "Step 10" siclog@
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    //@siclog "Step 11" siclog@
    //+ Wait for T3402
    f_Delay(v_T3402);
    //@siclog "Step 12" siclog@
    // Check: Does the UE transmit TRACKING AREA UPDATE REQUEST message?  [3,P]
    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,
                                               tsc_RRC_TI_Def,
                                               cr_EstablishmentCause_Any,
                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                 cr_508_TAU_Request(tsc_EpsUpdate_Combined_IMSIAttach,
                                                                                    f_EUTRA_SecurityKSIasme_Get(),
                                                                                    cr_DRXparameter_Any ('5C'O) ifpresent,
                                                                                    v_AdditionalUpdateType)));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;
    //@siclog "Step 13" siclog@
    //+  SS responds with TRACKING AREA UPDATE ACCEPT message
    v_TAU_Accept := cs_TAU_Accept_Common (tsc_EpsUpdate_Combined_TaLaUpdate,
                                            f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_Guti1_Params),
                                            cs_TrackingAreaIdListDef_tlv,
                                            v_EpsBearerCtxtStatus,
                                            omit,
                                            omit,
                                            f_GetAdditionalUpdateResult(v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.addUpdateType, Combined));
    SRB.send ( cas_SRB1_NasPdu_REQ ( eutra_CellA,
                                       cs_TimingInfo_Now,
                                       cs_NAS_Request ( tsc_SHT_IntegrityProtected_Ciphered,
                                                        v_TAU_Accept)));
    //  UE sends TRACKING AREA UPDATE COMPLETE
    //@siclog "Step 14" siclog@
    SRB.receive (car_SRB1_NasPdu_IND(eutra_CellA,
                                     cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                       cr_508_TAU_Complete)));
  }// function fl_tc_9_2_1_2_4a_Body

... 

5. Execution Log Files

5.1 Qualcomm MDM 9x45
The Qualcomm MDM 9x45 UE passed this LTE-A SIMTC test case on R&S CMW500 Multi-RAT Protocol Tester and on Anritsu ME7832L LTE system in eFDD band 4 resp. eFDD band 3. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
Rohde-Schwarz\tc_9_2_1_2_4a_Qualcomm.log   
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)

· Test Case Execution log file: 
Anritsu\static_TC_9_2_1_2_4a@2015-08-04_19.23.42_PASS_FDD.zip
(Note: PICS/PIXIT settings are captured in separate file “PixitFDD_9_2_1_2_4a.txt”)

· Test Case Execution log file: 
Anite\TC_9_2_1_2_4a_UE2_log.html
(Note: PICS/PIXIT settings are captured in separate file “TC_9_2_1_2_4a_UE2_PICS_PIXIT.xml”)


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.
5.2 Intel XMM 7360
The Intel XMM 7360 UE passed this LTE-A SIMTC test case on Anite Conformance Toolset Solution in eTDD band 38. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
Anite\TC_9_2_1_2_4a_UE1_log.html
(Note: PICS/PIXIT settings are captured in separate file “TC_9_2_1_2_4a_UE1_PICS_PIXIT.xml”)

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.
References
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	R5s150748:    Supporting information for agreement of TC 9.2.1.2.4a  in LTE-FDD resp. LTE-TDD mode.
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