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1 [bookmark: _Toc122434485][bookmark: _Toc133418214]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of IEIE test case 11.3.1, which is part of the LTE_A_PRO test suite in iwd-TTCN3-B2022-09_D23wk12.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Shaun Harry
	shaun.harry@keysight.com 	
1. [bookmark: _Toc133418215]Verification Test Summary 
Test Case: 	11.3.1
ATS Version:	iwd-TTCN3-B2022-09_D23wk12
[bookmark: _Hlk37919671]System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	Qualcomm SM 8450+SDX65 UE
Verification Status:	PASS


2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc133418216]Corrections required
2. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc106975634][bookmark: _Toc109680267][bookmark: _Toc122623878][bookmark: _Toc133418217]Change 1
	Function name
	f_TC_11_3_1_EUTRA()

	Reason for change
	UE is already detached at the end of the test body

	Summary of change
	Corrected postamble state

	TTCN module
	IMS_ECall.ttcn

	MCC160 Comment
	



Before change
  function f_TC_11_3_1_EUTRA() runs on EUTRA_PTC
  { /* eCall Only mode / T3444 / eCall inactivity procedure / Removal of eCall only restriction after an eCall over IMS */
    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1, -, HANDLE_UM_DATA, USE_BIG_GRANTS);
    
    // Create cell and send out system information
    // Specific SIB1 support for IMS emergency support and eCall support will be set in default functions
    f_EUTRA_CellConfig_Def(eutra_CellA);
    
    // Insert USIM for eCall only enabled
    f_UT_USIM_Insert (UT, "36.508 Table 4.9.3.5-2");
    
    // Switch cell on
    f_EUTRA_SetCellPower(eutra_CellA, tsc_ServingCellRS_EPRE);
    
    // The UE is in state Switched OFF (state 1)
    f_EUTRA_TestBody_Set(true);
    
    fl_TC_11_3_1_Body();
    
    // Postamble
    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E1_IDLE); // optional IMS Deregistration is handled in the default, before the UE detaches
  }
   

After change
  function f_TC_11_3_1_EUTRA() runs on EUTRA_PTC
  { /* eCall Only mode / T3444 / eCall inactivity procedure / Removal of eCall only restriction after an eCall over IMS */
    f_EUTRA_NAS_Init(LTE_AllCellsOnSamePLMN, c1, -, HANDLE_UM_DATA, USE_BIG_GRANTS);
    
    // Create cell and send out system information
    // Specific SIB1 support for IMS emergency support and eCall support will be set in default functions
    f_EUTRA_CellConfig_Def(eutra_CellA);
    
    // Insert USIM for eCall only enabled
    f_UT_USIM_Insert (UT, "36.508 Table 4.9.3.5-2");
    
    // Switch cell on
    f_EUTRA_SetCellPower(eutra_CellA, tsc_ServingCellRS_EPRE);
    
    // The UE is in state Switched OFF (state 1)
    f_EUTRA_TestBody_Set(true);
    
    fl_TC_11_3_1_Body();
    
    // Postamble
    f_EUTRA_TestBody_Set(false);

    f_EUTRA_Postamble(eutra_CellA, E4_DEREGISTERED); // optional IMS Deregistration is handled in the default, before the UE detaches
  }
  

2. [bookmark: _Toc133418218]Change 2
	Function name
	fl_TC_11_3_1_Body()

	Reason for change
	1. Incorrect EPS bearer ID used for activation and deactivation.
2. Call to f_GetEDetachType () comes to early. Deatch type not available yet.
3. Timer t_T3412Min and t_T3412Max is already stopped.
DETACH REQUEST at step 64 will be integrity protected but not ciphered.

	Summary of change
	1. Correct bearer ID to tsc_EpsDedicatedBearerId in call to    f_EUTRA_ActivateDedicatedEpsBearer_Speech () and f_EUTRA_DeactivateEPS_BearerContext().
2. Removed and Delay Call of f_GetEDetachType () 
3. Removed exatra call to stop timers t_T3412Min and t_T3412Max.
Correct security status for steps 64.

	TTCN module
	 IMS_ECall.ttcn

	MCC160 Comment
	



Before change
  function fl_TC_11_3_1_Body()runs on EUTRA_PTC
  {

......
......


    //@siclog "Step 31" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    
    // start after the end of the eCall
    t_T3444Max.start;
    t_T3444Min.start;
    
    //@siclog "Step 32" siclog@
    // The SS waits 1 minute.
    f_Delay(60.0);

    //@siclog "Step 33-56" siclog@
    // Steps 1 to 24 of the generic test procedure for IMS MT speech call specified in TS 36.508 subclause 4.5A.7.3
    // from function f_EUTRA_GenericIMS_MT_SpeechCall(EUTRA_CellId_Type p_CellId) runs on EUTRA_PTC
    f_EUTRA_RbEst_Def(eutra_CellA); //Steps 1-8
    // Send trigger to IMS PTC
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]); // Steps 9 to 12 are executed in IMS PTC
    //Wait Trigger from IMS PTC: steps 1-4 have been done
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);

    f_EUTRA_ActivateDedicatedEpsBearer_Speech(eutra_CellA, -, tsc_EpsDedicatedBearerId2, -, true);
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 56");

    //@siclog "Step 57-60" siclog@
    // Generic test procedure for MT release of IMS call as described in annex C.33 of TS 34.229-1 [35] takes place.
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    
    //Wait Trigger from IMS PTC: MT release has happened
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    // The SS deactivates the EPS bearer. [This is the rest of C.33]
    f_EUTRA_DeactivateEPS_BearerContext (eutra_CellA,
                                         tsc_EpsDedicatedBearerId2);
    
    //@siclog "Step 61" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    t_T3412Max.start;
    t_T3412Min.start;

    v_DetachType :=  f_GetEDetachType(NORMAL);
    alt {
      //@siclog "Step 62" siclog@
      // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message at the expiry of T3412 periodically for every 186 minutes and remains registered until T3444 expires?
      //@siclog "Step 63" siclog@
      // The SS transmits a TRACKING AREA UPDATE ACCEPT message.
      //@siclog "Step 63A" siclog@
      // The UE sends TRACKING AREA UPDATE COMPLETE message.
      //@siclog "Step 63B" siclog@
      [] t_T3412Min.timeout {
          v_T3412Min_elapsed := true;
          repeat;
      }
      // The SS releases the RRC connection.
      [] SRB.check(receive(car_SRB0_RrcPdu_IND(?, cr_RRCConnectionRequest(cr_EstablishmentCause_Any)))) {
          t_T3412Min.stop;
          t_T3412Max.stop;
          if (not v_T3412Min_elapsed) {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 62 - TAU received before T3412 expired");
          }
          f_EUTRA_TrackingAreaUpdate(eutra_CellA, tsc_RRC_TI_Def, -, cr_EstablishmentCause_Any, tsc_EpsUpdate_Periodic, -, -, v_T3412_TV, cs_EPS_NwkFtSup_IMSVoice_EMCBS);
          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 68");
          v_T3412Min_elapsed := false;
          t_T3412Min.start;
          t_T3412Max.start;
          repeat;
        }
      [] t_T3412Max.timeout {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 62 - TAU expected was not received");
        }
      [] t_T3444Min.timeout {
          v_T3444Min_elapsed := true;
          t_T3412Min.stop;
          t_T3412Max.stop;
          repeat;
        }
      //@siclog "Step 64" siclog@
      // Check: Does the UE transmit a DETACH REQUEST message at expiry of T3444?
      [] SRB.check(receive(car_SRB0_RrcPdu_IND(?, cr_RRCConnectionRequest(cr_EstablishmentCause_Any)))) {
          v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,
                                                     tsc_RRC_TI_Def,
                                                     ?,
                                                     (cr_NAS_Indication(tsc_SHT_IntegrityProtected_Ciphered,
                                                                        cr_508_DETACH_REQUEST_MO(?,
                                                                                                 f_GutiParameters2MobileIdentity(omit, v_Guti1Params),
                                                                                                 cr_DetachType( '0'B, v_DetachType)))));
          t_T3412Min.stop;
          t_T3412Max.stop;
          t_T3444Max.stop;
          if  (v_T3444Min_elapsed) {
            f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 64");
          } else  {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 64 - DETACH REQUEST expected was received too early");
          }
          //@siclog "Step 65" siclog@
          // The SS responds with DETACH ACCEPT message.
          SRB.send (cas_SRB1_NasPdu_REQ (eutra_CellA,
                                         cs_TimingInfo_Now,
                                         cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                        cs_508_DETACH_ACCEPT)));
        }
      [] t_T3444Max.timeout {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 64 - DETACH REQUEST expected was not received");
        }

      }

    //@siclog "Step 66" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    
  } 


After change
 function fl_TC_11_3_1_Body()runs on EUTRA_PTC
  {
......
......
 
    //@siclog "Step 31" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    
    // start after the end of the eCall
    t_T3444Max.start;
    t_T3444Min.start;
    
    //@siclog "Step 32" siclog@
    // The SS waits 1 minute.
    f_Delay(60.0);

    //@siclog "Step 33-56" siclog@
    // Steps 1 to 24 of the generic test procedure for IMS MT speech call specified in TS 36.508 subclause 4.5A.7.3
    // from function f_EUTRA_GenericIMS_MT_SpeechCall(EUTRA_CellId_Type p_CellId) runs on EUTRA_PTC
    f_EUTRA_RbEst_Def(eutra_CellA); //Steps 1-8
    // Send trigger to IMS PTC
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]); // Steps 9 to 12 are executed in IMS PTC
    //Wait Trigger from IMS PTC: steps 1-4 have been done
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);

    f_EUTRA_ActivateDedicatedEpsBearer_Speech(eutra_CellA, -, -, -, true);
    f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 56");

    //@siclog "Step 57-60" siclog@
    // Generic test procedure for MT release of IMS call as described in annex C.33 of TS 34.229-1 [35] takes place.
    f_IMS_IPCAN_SendCoOrdMsg(IMS[tsc_Index_IMS1]);
    
    //Wait Trigger from IMS PTC: MT release has happened
    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_IMS1]);
    // The SS deactivates the EPS bearer. [This is the rest of C.33]
    f_EUTRA_DeactivateEPS_BearerContext (eutra_CellA,
                                         tsc_EpsDedicatedBearerId);
    
    //@siclog "Step 61" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    t_T3412Max.start;
    t_T3412Min.start;

    // MOVED v_DetachType :=  f_GetEDetachType(NORMAL);
    alt {
      //@siclog "Step 62" siclog@
      // Check: Does the UE transmit a TRACKING AREA UPDATE REQUEST message at the expiry of T3412 periodically for every 186 minutes and remains registered until T3444 expires?
      //@siclog "Step 63" siclog@
      // The SS transmits a TRACKING AREA UPDATE ACCEPT message.
      //@siclog "Step 63A" siclog@
      // The UE sends TRACKING AREA UPDATE COMPLETE message.
      //@siclog "Step 63B" siclog@
      [] t_T3412Min.timeout {
          v_T3412Min_elapsed := true;
          repeat;
      }
      // The SS releases the RRC connection.
      [] SRB.check(receive(car_SRB0_RrcPdu_IND(?, cr_RRCConnectionRequest(cr_EstablishmentCause_Any)))) {
          t_T3412Min.stop;
          t_T3412Max.stop;
          if (not v_T3412Min_elapsed) {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 62 - TAU received before T3412 expired");
          }
          f_EUTRA_TrackingAreaUpdate(eutra_CellA, tsc_RRC_TI_Def, -, cr_EstablishmentCause_Any, tsc_EpsUpdate_Periodic, -, -, v_T3412_TV, cs_EPS_NwkFtSup_IMSVoice_EMCBS);
          f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 68");
          v_T3412Min_elapsed := false;
          t_T3412Min.start;
          t_T3412Max.start;
          repeat;
        }
      [] t_T3412Max.timeout {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 62 - TAU expected was not received");
        }
      [] t_T3444Min.timeout {
          v_T3444Min_elapsed := true;
          t_T3412Min.stop;
          t_T3412Max.stop;
          //REMOVED repeat;
        }
      }
      //@siclog "Step 64" siclog@
      // Check: Does the UE transmit a DETACH REQUEST message at expiry of T3444?
      v_DetachType :=  f_GetEDetachType(NORMAL);
      alt {
      [] SRB.check(receive(car_SRB0_RrcPdu_IND(?, cr_RRCConnectionRequest(cr_EstablishmentCause_Any)))) {
          v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellA,
                                                     tsc_RRC_TI_Def,
                                                     ?,
                                                     (cr_NAS_Indication(tsc_SHT_IntegrityProtected,
                                                                        cr_508_DETACH_REQUEST_MO(?,
                                                                                                 f_GutiParameters2MobileIdentity(omit, v_Guti1Params),
                                                                                                 cr_DetachType( '0'B, v_DetachType)))));
          //REMOVED t_T3412Min.stop;
          //REMOVED t_T3412Max.stop;
          t_T3444Max.stop;
          if  (v_T3444Min_elapsed) {
            f_EUTRA_PreliminaryPass(__FILE__, __LINE__, "Step 64");
          } else  {
            f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 64 - DETACH REQUEST expected was received too early");
          }
          //@siclog "Step 65" siclog@
          // The SS responds with DETACH ACCEPT message.
          SRB.send (cas_SRB1_NasPdu_REQ (eutra_CellA,
                                         cs_TimingInfo_Now,
                                         cs_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                        cs_508_DETACH_ACCEPT)));
        }
      [] t_T3444Max.timeout {
          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 64 - DETACH REQUEST expected was not received");
        }

      }

    //@siclog "Step 66" siclog@
    // The SS releases the RRC connection.
    f_EUTRA_RRC_ConnectionRelease(eutra_CellA);
    
  } 


2. [bookmark: _Toc133418219]Change 3
	Function name
	f_TC_11_3_1_IMS1()

	Reason for change
	Extra trigger given

	Summary of change
	Removed extra trigger

	TTCN module
	 IMS_ECall_IMS.ttcn

	MCC160 Comment
	



Before change
  function f_TC_11_3_1_IMS1() runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;
    var SipUrl v_ContactUrl;
    var INVITE_Request v_InviteRequest;
    var IMS_ResponseWithSdp_Type v_ResponseWithSdp;
    var IMS_Response_Type v_SessionProgress183;

    f_IMS_PTC_Init(PDN_1);
    f_IMS_Registration();

    // from fl_IMS_GenericIMS_MT_SpeechCall_C11_UpToStep11, using steps 1-4
    //Wait for Co-ordination message from EUTRA
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    v_InviteRequestWithSdp := f_IMS_MTCallSetup_BuildInviteRequestWithSdp();
    v_InviteRequest := v_InviteRequestWithSdp.Invite;
    v_ResponseWithSdp := f_IMS_MTCallSetup_AnnexC11_Steps1_4(v_InviteRequestWithSdp);
    v_SessionProgress183 := v_ResponseWithSdp.Response;
    // Inform EUTRA: IMS Call established.
    f_IMS_MTCallSetup_SendPRACK_ReceiveOK(v_InviteRequest, v_SessionProgress183.msgHeader);
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    f_IMS_MTCallSetup_AnnexC11_Steps7_13(v_InviteRequestWithSdp, v_ResponseWithSdp);
    v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_InviteRequest.msgHeader);
    // Now call is setup, release it
    f_IMS_CallReleaseMT(v_ContactUrl);
    // Inform EUTRA: IMS Call released.
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    f_IMS_IPCAN_WaitForTrigger(IPCAN);

    f_IMS_IpcanReleaseWithOptionalDeregistration();
  } 


After change
function f_TC_11_3_1_IMS1() runs on IMS_PTC
  {
    var IMS_InviteRequestWithSdp_Type v_InviteRequestWithSdp;
    var SipUrl v_ContactUrl;
    var INVITE_Request v_InviteRequest;
    var IMS_ResponseWithSdp_Type v_ResponseWithSdp;
    var IMS_Response_Type v_SessionProgress183;

    f_IMS_PTC_Init(PDN_1);
    f_IMS_Registration();

    // from fl_IMS_GenericIMS_MT_SpeechCall_C11_UpToStep11, using steps 1-4
    //Wait for Co-ordination message from EUTRA
    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    v_InviteRequestWithSdp := f_IMS_MTCallSetup_BuildInviteRequestWithSdp();
    v_InviteRequest := v_InviteRequestWithSdp.Invite;
    v_ResponseWithSdp := f_IMS_MTCallSetup_AnnexC11_Steps1_4(v_InviteRequestWithSdp);
    v_SessionProgress183 := v_ResponseWithSdp.Response;
    // Inform EUTRA: IMS Call established.
    f_IMS_MTCallSetup_SendPRACK_ReceiveOK(v_InviteRequest, v_SessionProgress183.msgHeader);
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    f_IMS_IPCAN_WaitForTrigger(IPCAN);
    f_IMS_MTCallSetup_AnnexC11_Steps7_13(v_InviteRequestWithSdp, v_ResponseWithSdp);
    v_ContactUrl := f_MessageHeader_GetContactSipUrl(v_InviteRequest.msgHeader);
    // Now call is setup, release it
    f_IMS_CallReleaseMT(v_ContactUrl);
    // Inform EUTRA: IMS Call released.
    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    //REMOVED f_IMS_IPCAN_WaitForTrigger(IPCAN);

    f_IMS_IpcanReleaseWithOptionalDeregistration();
  } 



1. [bookmark: _Toc54888065][bookmark: _Toc133418220][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
The test case was executed on EUTRA band 4 using ciphering algorithm eea1 and integrity algorithm eia1
4 [bookmark: _Toc133418221]Execution Log Files 
4.1 [bookmark: _Toc133418222]Qualcomm SM 8450+SDX65
The Qualcomm SM 8450+SDX65 UE passed this test case on Keysight S8704A Protocol Conformance Toolset.
The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight \TC_11_3_1_LOG.html
· PICS/PIXIT parameter file:
       Keysight \TC_11_3_1_PIXIT.xml
In the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc133418223]References
	[1]
	R5s230368:   Supporting information for addition of EUTRA EIEI test case 11.3.1




