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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of EMM test case 9.2.1.1.24 which are part of the LTE test suite.

The test case can be demonstrated to run with two LTE UE (see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Cases:
tc_9_2_1_1_24
Test Group:
EMM

ATS Version:
iwd-EUTRA-TVB2009-12_D10wk49
System Simulator used:
Anite Conformance Toolset
UE(s) used:                       LG L2000
Verification Status:
PASS
4 Corrections required for test case 9.2.1.1.24
4.1 Introduction

This section describes the changes required to make test case 9.2.1.1.24 run correctly with a LTE UE. The TTCN used to pass this test case belongs to iwd-EUTRA-TVB2009-03_D10wk49 release.

4.2 Change 1

	Testcase name
	9.2.1.1.24

	Protocol
	EMM

	Function Name
	fl_TC_9_2_1_1_24_Body()

	Reason for change
	UE would not be in the REGISTERED state when the test case body starts which will cause UE not to send the GUTI 1 in the ATTACH REQUEST message at Step 16. 

	Summary of change
	f_EUTRA_Preamble_Reject is replaced with f_EUTRA_Preamble to put UE into the STATE2_IDLEUPDATE state.

	Source of change
	NAS_Attach_EOnly.ttcn


Before:
	  function f_TC_9_2_1_1_24_EUTRA() runs on EUTRA_PTC

  {

………………

………………

    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c3);

    // create cell and send out system information

    f_EUTRA_CellConfig_Def(eutra_CellA);

    f_EUTRA_CellConfig_SRBs_Only(eutra_CellB);

    f_UT_ConfigureEPSAttach (UT); // R5-103810

    f_EUTRA_Preamble_Reject(eutra_CellA, tsc_Cause_EPSServNotAllowed); // @sic R5s103832 sic@
    f_EUTRA_UE_Detach_SwitchOffUe ( eutra_CellA, RRC_IDLE );

    f_EUTRA_SetCellPower ( eutra_CellB, tsc_NonSuitableCellRS_EPRE, cs_TimingInfo_Now );

    f_EUTRA_TestBody_Set(true);

    fl_TC_9_2_1_1_24_Body ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E1_IDLE);

  } // end f_TC_9_2_1_1_24_EUTRA


After:
	  function f_TC_9_2_1_1_24_EUTRA() runs on EUTRA_PTC

  {

………………

………………

    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c3);

    // create cell and send out system information

    f_EUTRA_CellConfig_Def(eutra_CellA);

    f_EUTRA_CellConfig_SRBs_Only(eutra_CellB);            

    f_UT_ConfigureEPSAttach (UT); // R5-103810

    f_EUTRA_Preamble(eutra_CellA, STATE2_IDLEUPDATE);                
    f_EUTRA_UE_Detach_SwitchOffUe ( eutra_CellA, RRC_IDLE );         

    f_EUTRA_SetCellPower ( eutra_CellB, tsc_NonSuitableCellRS_EPRE, cs_TimingInfo_Now );

    f_EUTRA_TestBody_Set(true);

    fl_TC_9_2_1_1_24_Body ();

    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E1_IDLE);

  } // end f_TC_9_2_1_1_24_EUTRA


4.3 Change 2

	Testcase name
	9.2.1.1.24

	Protocol
	EMM

	Function Name
	fl_TC_9_2_1_1_24_Body()

	Reason for change
	1) At test step 4, UE will send the ATTACH REQUEST as Integrity protected as the EPS security context has already been established. 

2) After Step 4 , as Cell A is made non–suitable and UE is connected to Cell B the SRB’s and DRB on Cell A should be reset.
3) At test step 11, SS should send the ATTACH ACCEPT from Cell B as it has received the ATTACH REQUEST message from UE.
4) At Step 13, the physical cell id should be of Cell B instead of Cell A as it is trying to reestablish the connection to Cell A from Cell B.

5) After Step 13, Upon RRC Connection Re-establishment security keys have to re-calculated as per the nexthopchainingcount paramter sent in RRCConnectionReestablishment.
6) After Step 15, SRB2 needs to be resumed after re-establishment for UE to send the ATTACH REQUEST. This is as per 36.331 section 6.2.2:
“The ULInformationTransfer message is used for the uplink transfer of dedicated NAS information.

Signalling radio bearer: SRB2 or SRB1(only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed”
7) At Step 16, there is no need for the establishment of RRC Connection with Cell A as it has already been established in the earlier step. It will be sent by UE as NAS message through UL INFORMATION TRANSFER message. Also the ATTACH REQUEST sent by UE will be integrity protected as the EPS security context has already been established. The content of PDN Connectivity Request message also needs to be extracted accordingly.
8) At Step 17 the SS will send the ATTACH ACCEPT as a NAS messsage via DL INFORMATION TRANSFER as the bearers have already been resumed and there is no need to send the RRC CONNECTION RECONFIGURATION message.

	Summary of change
	1) At test step 4, the constraint of ATTACH REQUEST is changed to Integrity protected.
2) After Step 4, SRB’s and DRB on Cell A are reset.
3) At Step 11, The ATTACH ACCEPT is sent from CELL B.
4) At Step 13, the physical cell id is changed to that of Cell B.
5) After Step 13, f_EUTRA_SS_AS_ActivateSecurity_HO_Reest() function is called to calculate the new security keys.
6) After Step 15, f_EUTRA_RRC_RRCConnectionReconfiguration_Resume_SRB2_DRBs() function is called to resume the SRB2 & DRB.

7) Step 16 is modified to receive the ATTACH REQUEST message via UL INFORMATION TRANSFER message. The constraint of ATTACH REQUEST is changed to Integrity protected. And the content of PDN Connectivity Request message is extracted accordingly.
8) Step 17 is modified to transmit the ATTACH ACCEPT message as a DL INFORMATION TRANSFER message.

	Source of change
	NAS_Attach_EOnly.ttcn


Before:
	  function fl_TC_9_2_1_1_24_Body() runs on EUTRA_PTC

  {

…………….

 …………….
    //@siclog "Step 4" siclog@

    //  Check: Does the UE transmit an ATTACH REQUEST message including a PDN CONNECTIVITY REQUEST message

    // on CellB?

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                                tsc_RRC_TI_Def,

                                                cr_EstablishmentCause_Any,

                                                cr_NAS_IndicationWithPiggybacking( tsc_SHT_NoSecurityProtection,

                                                                                   cr_508_ATTACH_REQUEST(v_AttachType, v_AdditionalUpdateType),

                                                                                   cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,

                                                                                                                   f_GetPdnType())));

…………….

 …………….
    //@siclog "Step 11" siclog@

    // SS responds with ATTACH ACCEPT message including a valid TAI list. The

    // ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in

    // ATTACH ACCEPT message. GUTI-1 is allocated

    f_EUTRA_RRCConnectionReconfigurationWithAttachAcceptAllParams(eutra_CellA,

                                                                  v_EpsBearerId,

                                                                  tsc_RRC_TI_Def,

                                                                  v_EPS_TI,

                                                                  v_AttachType,

                                                                  f_GetPDNAddress(f_CheckPCOforIPallocationViaNas (v_Pco)),

                                                                  f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_GutiParams1), // GUTI1

                                                                  cs_TrackingAreaIdListDef_lv,

                                                                  v_LAI,

                                                                  v_MSId,

                                                                  omit,

                                                                  v_APN,

                                                                  f_GetDefPCOforPCSCFAddress (v_Pco), // @sic R5-104703 sic@

                                                                  v_NAS_Ind.Pdu.Msg.aTTACH_REQUEST.addUpdateType);

    //@siclog "Step 12" siclog@

    f_EUTRA_SetCellPower ( eutra_CellB, tsc_NonSuitableCellRS_EPRE, cs_TimingInfo_Now );

    //@siclog "Step 13" siclog@

    // UE transmits RRCConnectionReestablishmentRequest message on Cell A @sic R5-102202 @sic

    SRB.receive( car_SRB0_RrcPdu_IND( eutra_CellA,

                                      cr_508_RRCConnectionReestablishmentRequest (?,

                                                                                  f_EUTRA_CellInfo_GetPhyCellId ( eutra_CellA ),
                                                                                  cr_ReestablishmentCause_Any)

                                      ));

…………….

 …………….
    //  Receive RRCConnectionReestablishmentComplete

    //@siclog "Step 15" siclog@

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_CellA,  cr_508_RRCConnectionReestablishmentComplete( tsc_RRC_TI_Def ) ) );
    //  Check: Does the UE transmit an ATTACH REQUEST message, containing GUTI-1?

    //@siclog "Step 16" siclog@

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,

                                                tsc_RRC_TI_Def,

                                                cr_EstablishmentCause_Any,

                                                cr_NAS_IndicationWithPiggybacking(tsc_SHT_NoSecurityProtection,

                                                                                  cdr_ATTACH_REQUEST_WithGuti(v_AttachType,

                                                                                                              v_AdditionalUpdateType,

                                                                                                              f_EUTRA_SecurityKSIasme_Get(),

                                                                                                              f_GutiParameters2MobileIdentity(omit, v_GutiParams1),

                                                                                                              cr_TAI( v_PLMN, tsc_TAC1)),

                                                                                  cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,

                                                                                                                  f_GetPdnType() )));
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 16");

    v_EPS_TI := v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;

    // Get the PCO to be used later (TS 36.508 v.8.2.2 Table 4.7.3-6)

    if (ispresent( v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions)) {

      v_Pco := v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions;

    }

    //@siclog "Step 17" siclog@

    // SS responds with ATTACH ACCEPT message including a valid TAI list.

    // The ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in ATTACH ACCEPT message

    v_TaiList := cs_TAIListNonConsecutive_lv( v_PLMN,

                                              { bit2oct(f_EUTRA_CellInfo_GetTAC(eutra_CellA)) });

    f_EUTRA_RRCConnectionReconfigurationWithAttachAcceptAllParams(eutra_CellA,

                                                                  v_EpsBearerId,

                                                                  tsc_RRC_TI_Def,

                                                                  v_EPS_TI,

                                                                  v_AttachType,

                                                                  f_GetPDNAddress (f_CheckPCOforIPallocationViaNas (v_Pco)),

                                                                  f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_GutiParams1),

                                                                  v_TaiList,

                                                                  omit,

                                                                  omit,

                                                                  omit,

                                                                  v_APN,

                                                                  f_GetDefPCOforPCSCFAddress (v_Pco), // @sic R5-104703 sic@

                                                                  v_NAS_Ind.Pdu.Msg.aTTACH_REQUEST.addUpdateType);
…………….

 …………….
  }// end function fl_TC_9_2_1_1_24_Body


After:
	  function fl_TC_9_2_1_1_24_Body() runs on EUTRA_PTC

  {

 …………….
 …………….
    var NextHopChainingCount v_Ncc0 := 0;  //Default configuration value according to TS 36.508 Table 4.6.1-10

    var EUTRA_SecurityParams_Type v_Auth_Params;                

    var SRB_COMMON_IND v_ReceivedAsp;                           

    var template (value) NAS_MSG_Request_Type v_AttachAccept;       

…………….

 …………….
    //@siclog "Step 4" siclog@

    //  Check: Does the UE transmit an ATTACH REQUEST message including a PDN CONNECTIVITY REQUEST message

    // on CellB?

    v_NAS_Ind := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                                tsc_RRC_TI_Def,

                                                cr_EstablishmentCause_Any,

                                                cr_NAS_IndicationWithPiggybacking( tsc_SHT_IntegrityProtected,                    

                                                                                   cr_508_ATTACH_REQUEST(v_AttachType, v_AdditionalUpdateType),

                                                                                   cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,

                                                                                                                   f_GetPdnType())));

    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    f_EUTRA_SS_SRBs_DRBs_Release ( eutra_CellA );                    

    f_EUTRA_SS_SRBs_DRBs_Config ( eutra_CellA );                     
…………….

 …………….
    //@siclog "Step 11" siclog@

    // SS responds with ATTACH ACCEPT message including a valid TAI list. The

    // ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in

    // ATTACH ACCEPT message. GUTI-1 is allocated

    f_EUTRA_RRCConnectionReconfigurationWithAttachAcceptAllParams(eutra_CellB,          

                                                                  v_EpsBearerId,

                                                                  tsc_RRC_TI_Def,

                                                                  v_EPS_TI,

                                                                  v_AttachType,

                                                                  f_GetPDNAddress(f_CheckPCOforIPallocationViaNas (v_Pco)),

                                                                  f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_GutiParams1), // GUTI1

                                                                  cs_TrackingAreaIdListDef_lv,    

                                                                  v_LAI,

                                                                  v_MSId,

                                                                  omit,

                                                                  v_APN,

                                                                  f_GetDefPCOforPCSCFAddress (v_Pco), // @sic R5-104703 sic@

                                                                  v_NAS_Ind.Pdu.Msg.aTTACH_REQUEST.addUpdateType);

    //@siclog "Step 12" siclog@

    f_EUTRA_SetCellPower ( eutra_CellB, tsc_NonSuitableCellRS_EPRE, cs_TimingInfo_Now );

    //@siclog "Step 13" siclog@

    // UE transmits RRCConnectionReestablishmentRequest message on Cell A @sic R5-102202 @sic

    SRB.receive( car_SRB0_RrcPdu_IND( eutra_CellA,

                                      cr_508_RRCConnectionReestablishmentRequest (?,

                                                                                  f_EUTRA_CellInfo_GetPhyCellId ( eutra_CellB ),        

                                                                                  cr_ReestablishmentCause_Any)

                                      ));

    // Activate RRC security at SS target cell (Cell2) for SRB 1, 2 and 1 AM DRB

    v_Auth_Params := f_EUTRA_SS_AS_ActivateSecurity_HO_Reest ( eutra_CellA, f_EUTRA_Security_Get ( ), v_Ncc0 ); 

    f_EUTRA_Security_Set ( v_Auth_Params ); 
…………….

 …………….
    //  Receive RRCConnectionReestablishmentComplete

    //@siclog "Step 15" siclog@

    SRB.receive ( car_SRB1_RrcPdu_IND ( eutra_CellA,  cr_508_RRCConnectionReestablishmentComplete( tsc_RRC_TI_Def ) ) );
  f_EUTRA_RRC_RRCConnectionReconfiguration_Resume_SRB2_DRBs ( eutra_CellA, tsc_RRC_TI_Def );         
   //  Check: Does the UE transmit an ATTACH REQUEST message, containing GUTI-1?

    //@siclog "Step 16" siclog@

    SRB.receive(car_SRB2_NasPdu_IND(eutra_CellA,

                                    cr_NAS_IndicationWithPiggybacking(tsc_SHT_IntegrityProtected,         

                                                                      cdr_ATTACH_REQUEST_WithGuti(v_AttachType,

                                                                                                  v_AdditionalUpdateType,

                                                                                                  f_EUTRA_SecurityKSIasme_Get(),

                                                                                                  f_GutiParameters2MobileIdentity(omit, v_GutiParams1),

                                                                                                  cr_TAI( v_PLMN, tsc_TAC1)),

                                                                      cr_508_PDN_CONNECTIVITY_REQUEST(tsc_PdnRequest_InitialAttach,

                                                                                                      f_GetPdnType() ))))-> value v_ReceivedAsp;
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "step 16");

    v_NAS_Ind := v_ReceivedAsp.Signalling.Nas[0];                               

    v_PdnConnectivityRequest := v_NAS_Ind.Pdu.PiggybackedPduList[0].Msg;        
    v_PdnConnectivityRequest := v_ReceivedAsp.Signalling.Nas[0].Pdu.PiggybackedPduList[0].Msg; 

    v_EPS_TI := v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.procedureTransactionIdentifier;

    // Get the PCO to be used later (TS 36.508 v.8.2.2 Table 4.7.3-6)

    if (ispresent( v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions)) {

      v_Pco := v_PdnConnectivityRequest.pDN_CONNECTIVITY_REQUEST.protocolConfigurationOptions;

    }

    //@siclog "Step 17" siclog@

    // SS responds with ATTACH ACCEPT message including a valid TAI list.

    // The ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message is piggybacked in ATTACH ACCEPT message

    v_TaiList := cs_TAIListNonConsecutive_lv( v_PLMN,

                                              { bit2oct(f_EUTRA_CellInfo_GetTAC(eutra_CellA)) });

    v_AttachAccept := cs_NAS_RequestWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered,        

                                                     cs_508_ATTACH_ACCEPT(v_AttachType,

                                                                          v_TaiList,

                                                                          f_GutiParameters2MobileIdentity(tsc_IEI_Guti, v_GutiParams1),

                                                                          omit,

                                                                          omit,

                                                                          omit,

                                                                          f_GetAdditionalUpdateResult(v_NAS_Ind.Pdu.Msg.aTTACH_REQUEST.addUpdateType)),

                                                     cs_508_ActivateDefEpsBearerContextRequest(tsc_EpsDefaultBearerId,

                                                                                               v_EPS_TI,

                                                                                               cs_AccessPointName (px_AccessPointName),

                                                                                               f_GetPDNAddress (f_CheckPCOforIPallocationViaNas (v_Pco)),

                                                                                               omit,

                                                                                               omit,

                                                                                               f_GetDefPCOforPCSCFAddress (v_Pco))); // @sic R5-104703 sic@

    SRB.send  ( cas_SRB2_NasPdu_REQ ( eutra_CellA,                                            

                                      cs_TimingInfo_Now,

                                      v_AttachAccept ));
…………….

 …………….
  }// end function fl_TC_9_2_1_1_24_Body


5 Execution Log Files

5.1 LG L2000 UE

The LG L2000 UE passed these test cases on the Anite Conformance Toolset solution. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log files tc_9_2_1_1_24_LG-LOG.html:

In the log files (in html format) the complete test case execution can be seen. All message contents are fully decoded and can be verified. Preliminary verdicts and the final test case verdict can be seen in the log files.

6 References

	[1]
	R5s110027: This archive comprises html format execution log file.
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