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1 Overview

This document lists all the changes needed to correct problems in the TTCN implementation of test case 12.2.2.3a which is part of the UTRAN test suite. Only essential changes to the TTCN are applied and documented in section 4.

With these changes applied the test case can be demonstrated to run with one or more 3G UEs 
(see section 6). Execution log files are provided as evidence. 
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3 Verification Test Summary

Test Case:
TC_12_2_2_3a
Test Group:
/12/UTRAN34_GMM_NIMTC.ttcn

ATS Version:
iwd-TTCN3-B2013-03_D15wk25 + essential modifications.

System Simulator used:
Rohde & Schwarz CMW500

UE used:
Intel 7360
Verification Status:
PASS
4 Corrections required for test case 12.2.2.3a
4.1 Introduction

This section describes the changes required to make test case 12.2.2.3a run correctly with a 3G UE. All modifications are marked with label “WA#” in the TTCN comments column of the enclosed ATS [1].

The ATS version used as basis was UTRAN testsuite which is part of iwd-TTCN3-B2013-03_D15wk25 release. This testsuite provided by MCC160 contains UTRAN test cases.
4.2 f_TC_12_2_2_3a_UTRAN()
	Record Name
	f_TC_12_2_2_3a_UTRAN()

	Reason for change
	In the current TTCN implementation :
The Cell after creation is not being set to serving Cell power. This needs to be done.

The NMO I bit in the GSM-MAP NAS system information for PS domain is not being set to 1. This needs to be corrected.

The current TTCN prompts the user to insert a USIM for 34.121-1/12.2.2.3a. This also needs to be changed to 34.123-1/12.2.2.3a

The current TTCN calls function f_UTRAN34_AttachReject in preamble. This function performs an ATTACH REJ, but performs a LAU accept procedure and assigns a TMSI to UE. As per the pre conditions, the UE should only have IMSI. This needs to be corrected.

	Summary of change
	Called the function f_UTRAN_SetCellPower(utran34_CellA, tsc_AttenuationServingCell)  to set the cell to serving cell power

Assigned v_SIB1.cn_DomainSysInfoList[0].cn_Type.gsm_MAP := v_CellInfo.rac & bit2oct(tsc_NMO_II_ExtendedNMO_I so that the The NMO I bit in the GSM-MAP NAS system information for PS domain is set to 1.
Corrected the prompt for inserting a USIM for 34.123-1/12.2.2.3a

Created a new function f_UTRAN34_AttachReject_12_2_2_3a which performs a ATTACH REJ and a LAU REJ thereby leaving the UE with just IMSI.

	Source of change
	UTRAN34_GMM_NIMTC.ttcn

	
	


Before:
	function f_TC_12_2_2_3a_UTRAN() runs on UTRAN_PTC
  {
    var UTRAN_CellInfo_Type v_CellInfo;
    var template (value) SysInfoType1 v_SIB1;
    //Initialise UTRAN cells according to 34.108
    f_UTRAN34_Init();
    //Initial Conditions:
    //One cell operating in network operation mode II. ATT flag is set to 0.
    f_UTRAN_CellInfo_SetNMO(utran34_CellA, tsc_NMO_II);
    // Cell1 started switched on with default power level
    f_UTRAN34_SS_CreateCellDCH(utran34_CellA);    
    /*The SIB1 IE "CN domain specific GSM-MAP NAS system information" for the PS Domain has the bit in the "NMO I,
     * Network Mode of Operation I" set to "1".*/
    v_CellInfo := f_UTRAN_CellInfo_Get(utran34_CellA);
    v_SIB1 := f_UTRAN_SysInfo_GetSIB1(utran34_CellA);
    v_SIB1.cn_DomainSysInfoList[0].cn_Type.gsm_MAP := v_CellInfo.rac & bit2oct(tsc_NMO_I);

    f_UTRAN_SysInfo_SetSIB1(utran34_CellA, v_SIB1);
    //Send default system information
    f_UTRAN34_SendDefSysInfo(utran34_CellA);
    // Insert correct USIM
    f_UT_USIM_Insert(UT, "34.121-1 / 12.2.2.3a");
    // Preamble rejecting (Attach Reject) - The UE has a valid IMSI. The UE has been registered in the CS domain.
    f_UTRAN34_AttachReject(utran34_CellA);

    f_UT_SwitchOffUE(UT, false);
    //Further initial conditions
    f_UTRAN34_CellInfo_SetAttFlag(utran34_CellA, tsc_AttOff);
    f_UTRAN_SysInfoModifySIB1(utran34_CellA, false);
    f_UTRAN_TestBody_Set(true);
    fl_TC_12_2_2_3a_Body();
    f_UTRAN_TestBody_Set(false);
    //Release UTRAN Cell
    f_UTRAN34_Postamble(utran34_CellA, U1_IDLE);
  }


After:

	function f_TC_12_2_2_3a_UTRAN() runs on UTRAN_PTC
  {
    var UTRAN_CellInfo_Type v_CellInfo;
    var template (value) SysInfoType1 v_SIB1;
    //Initialise UTRAN cells according to 34.108
    f_UTRAN34_Init();
    //Initial Conditions:
    //One cell operating in network operation mode II. ATT flag is set to 0.
    f_UTRAN_CellInfo_SetNMO(utran34_CellA, tsc_NMO_II);
    // Cell1 started switched on with default power level
    f_UTRAN34_SS_CreateCellDCH(utran34_CellA);
    f_UTRAN_SetCellPower(utran34_CellA, tsc_AttenuationServingCell);//WA#12_2_2_3a 
    /*The SIB1 IE "CN domain specific GSM-MAP NAS system information" for the PS Domain has the bit in the "NMO I,
     * Network Mode of Operation I" set to "1".*/
    v_CellInfo := f_UTRAN_CellInfo_Get(utran34_CellA);
    v_SIB1 := f_UTRAN_SysInfo_GetSIB1(utran34_CellA);
    v_SIB1.cn_DomainSysInfoList[0].cn_Type.gsm_MAP := v_CellInfo.rac & bit2oct(tsc_NMO_II_ExtendedNMO_I);//WA#12_2_2_3a : Replaced tsc_NMO_I
    f_UTRAN_SysInfo_SetSIB1(utran34_CellA, v_SIB1);
    //Send default system information
    f_UTRAN34_SendDefSysInfo(utran34_CellA);
    // Insert correct USIM
    f_UT_USIM_Insert(UT, "34.123-1 / 12.2.2.3a");//WA#12_2_2_3a replaced "34.121-1 / 12.2.2.3a"
    // Preamble rejecting (Attach Reject) - The UE has a valid IMSI. The UE has been registered in the CS domain.
    //WA#12_2_2_3a f_UTRAN34_AttachReject(utran34_CellA);
    f_UTRAN34_AttachReject_12_2_2_3a(utran34_CellA);//WA#12_2_2_3a
    f_UT_SwitchOffUE(UT, false);
    //Further initial conditions
    f_UTRAN34_CellInfo_SetAttFlag(utran34_CellA, tsc_AttOff);
    f_UTRAN_SysInfoModifySIB1(utran34_CellA, false);
    f_UTRAN_TestBody_Set(true);
    fl_TC_12_2_2_3a_Body();
    f_UTRAN_TestBody_Set(false);
    //Release UTRAN Cell
    f_UTRAN34_Postamble(utran34_CellA, U1_IDLE);
  }


4.3 fl_TC_12_2_2_3a_Body()
	Record Name
	fl_TC_12_2_2_3a_Body()

	Reason for change
	In the current TTCN implementaion, at Step 8, in the ATTACH ACCEPT message the MS identity is sent by variable v_MobileIdIMSI. This variable gets assigned by function f_Imsi2MobileIdentity. However, this function returns the IE for IMSI as a LV (Length Value) type. This is incorrect. The IMSI should be a TLV type (Tag Length Value), not LV type. This needs to be corrected. 
Also, the order of P-TMSI signature and P-TMSI parameters in ATTACH ACCEPT is incorrect and needs to be corrected.

	Summary of change
	Created a new function f_Imsi2MobileIdentity_12_2_2_3a which returns the IMSI IE as a TLV type

Created a new variable v_MobileIdIMSI_1 and assigned to it the return value of function f_Imsi2MobileIdentity_12_2_2_3a
In the ATTACH ACCEPT at Step 8, used v_MobileIdIMSI_1 instead of v_MobileIdIMSI and corrected the order of P-TMSI signature and P-TMSI.

	Source of change
	UTRAN34_GMM_NIMTC.ttcn

	
	


Before:
	function fl_TC_12_2_2_3a_Body() runs on UTRAN_PTC
  {
    var START_Value v_START_Value_ps := '00000000000000000000'B;
    var RRC_DATA_IND v_RRC_DataInd;
    var boolean v_NewKeyFlag := true;    
    var template (value) MobileIdentity v_MobileIdIMSI := f_Imsi2MobileIdentity (px_IMSI_Def);    
    //@siclog "Step 1" siclog@
    //The UE is set in UE operation mode A
    f_UTRAN34_SetUE_OperationMode(opModeA);
    //@siclog "Step 2" siclog@
    //The UE is powered up or switched on and initiates an attach
    f_UT_SwitchOnUE(UT, false);
    // For non auto attach UE: trigger the Attach procedure via an AT command.
    if (not(pc_AutomaticAttachSwitchON)) {
      f_Delay(5.0);
      f_UT_TriggerAttach(UT);     }
    //@siclog "Step 3" siclog@
    //SS checks that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".
    f_UTRAN34_RRC_ConnEst(utran34_CellA, registration);
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 3");
    //@siclog "Step 4" siclog@
    /*Attach type = 'Combined GPRS/IMSI attach'
     * Mobile identity =IMSI
     * TMSI status = no valid TMSI available */
    U_Dc.receive(car_PS_InitDirectTransfer(utran_CellDedicated, tsc_RB3, cr_U_AttachReqIMSInoTMSI(cr_AttachType(?, tsc_I_AttachTypeCombined),
                                                                                                  v_MobileIdIMSI,
                                                                                                  cr_RAI(omit))))
      -> value v_RRC_DataInd;
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    v_START_Value_ps := v_RRC_DataInd.ttcn_start;
    f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value_ps);
    //@siclog "Steps 5-6" siclog@
    f_UTRAN_GMM_Authentication();
    //@siclog "Step 7" siclog@
    f_UTRAN34_RRC_Security(utran34_CellA,     // SECURITY MODE COMMAND, SECURITY MODE COMPLETE
                           v_NewKeyFlag,
                           ps_domain);
    //@siclog "Steps 8-9" siclog@
    /* ATTACH ACCEPT, ATTACH COMPLETE
     * Attach result = 'Combined GPRS/IMSI attached'
     * Allocated P-TMSI = P-TMSI-1
     * P-TMSI Signature = P-TMSI-1 signature
     * MS identity =IMSI
     * Routing area identity = RAI-1
     */
    f_UTRAN34_AttachAccept (utran34_CellA,
                           '011'B,         //Combined GPRS/IMSI attached
                           px_PTMSI_SigDef,
                           px_PTMSI_Def, 
                           v_MobileIdIMSI);   
    //@siclog "Step 10" siclog@
    //The SS releases the RRC connection and waits 5s to allow the UE to read system information.
    f_UTRAN34_RRC_ConnRel(utran34_CellA, cell_Dch);
    f_Delay(5.0);
    //@siclog "Steps 11" siclog@
    /*Mobile identity = IMSI
     * Paging order is for CS services.
     * Paging cause = "Terminating conversational call [UE supports CS call establishment] or Terminating Low Priority Signalling"
     */
    if (pc_CS_CallEst) {
      f_UTRAN_PageIMSI(utran34_CellA, terminatingConversationalCall, cs_domain);
    }
    else {
      f_UTRAN_PageIMSI(utran34_CellA, terminatingLowPrioritySignalling, cs_domain);
    }
    //@siclog "Steps 12" siclog@
    //SS checks that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Terminating conversational call" or L"ow priority signalling"
    f_UTRAN34_RRC_ConnEst(utran34_CellA, (terminatingConversationalCall, terminatingLowPrioritySignalling));
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    //@siclog "Steps 13" siclog@
    //Mobile identity = IMSI
    U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,
                                        tsc_RB3,
                                        cr_U_PagRsp(?,v_MobileIdIMSI)));
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 13");
    //@siclog "Steps 14" siclog@
    //The SS releases the RRC connection and waits 5s to allow the UE to read system information
    f_UTRAN34_RRC_ConnRel(utran34_CellA, cell_Dch);
    f_Delay(5.0);
    //@siclog "Steps 15-18" siclog@
    /*Mobile identity = P-TMSI-1
     * Paging for PS services
     * Paging cause = "Terminating interactive call"
     */
    f_UTRAN34_CheckPaging_PS_Service(utran34_CellA, px_PTMSI_Def);
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 16");
  } // fl_TC_12_2_2_3a_Body


After:

	function fl_TC_12_2_2_3a_Body() runs on UTRAN_PTC
  {
    var START_Value v_START_Value_ps := '00000000000000000000'B;
    var RRC_DATA_IND v_RRC_DataInd;
    var boolean v_NewKeyFlag := true;
    var template (value) MobileIdentity v_MobileIdIMSI_1 := /*f_Imsi2MobileIdentity*/ f_Imsi2MobileIdentity_12_2_2_3a(px_IMSI_Def);//WA#12_2_2_3a
    var template (value) MobileIdentity v_MobileIdIMSI := f_Imsi2MobileIdentity (px_IMSI_Def);    
    //@siclog "Step 1" siclog@
    //The UE is set in UE operation mode A
    f_UTRAN34_SetUE_OperationMode(opModeA);
    //@siclog "Step 2" siclog@
    //The UE is powered up or switched on and initiates an attach
    f_UT_SwitchOnUE(UT, false);
    // For non auto attach UE: trigger the Attach procedure via an AT command.
    if (not(pc_AutomaticAttachSwitchON)) {
      f_Delay(5.0);
      f_UT_TriggerAttach(UT);     }
    //@siclog "Step 3" siclog@
    //SS checks that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".
    f_UTRAN34_RRC_ConnEst(utran34_CellA, registration);
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 3");
    //@siclog "Step 4" siclog@
    /*Attach type = 'Combined GPRS/IMSI attach'
     * Mobile identity =IMSI
     * TMSI status = no valid TMSI available */
    U_Dc.receive(car_PS_InitDirectTransfer(utran_CellDedicated, tsc_RB3, cr_U_AttachReqIMSInoTMSI(cr_AttachType(?, tsc_I_AttachTypeCombined),
                                                                                                  v_MobileIdIMSI,
                                                                                                  cr_RAI(omit))))
      -> value v_RRC_DataInd;
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    v_START_Value_ps := v_RRC_DataInd.ttcn_start;
    f_UTRAN_SS_SecurityDownloadStart(ps_domain, v_START_Value_ps);
    //@siclog "Steps 5-6" siclog@
    f_UTRAN_GMM_Authentication();
    //@siclog "Step 7" siclog@
    f_UTRAN34_RRC_Security(utran34_CellA,     // SECURITY MODE COMMAND, SECURITY MODE COMPLETE
                           v_NewKeyFlag,
                           ps_domain);
    //@siclog "Steps 8-9" siclog@
    /* ATTACH ACCEPT, ATTACH COMPLETE
     * Attach result = 'Combined GPRS/IMSI attached'
     * Allocated P-TMSI = P-TMSI-1
     * P-TMSI Signature = P-TMSI-1 signature
     * MS identity =IMSI
     * Routing area identity = RAI-1
     */
    f_UTRAN34_AttachAccept (utran34_CellA,
                           '011'B,         //Combined GPRS/IMSI attached
                           px_PTMSI_Def,//WA#12_2_2_3a px_PTMSI_SigDef
                           px_PTMSI_SigDef, //WA#12_2_2_3a px_PTMSI_Def
                           v_MobileIdIMSI_1);//WA#12_2_2_3a v_MobileIdIMSI
    //@siclog "Step 10" siclog@
    //The SS releases the RRC connection and waits 5s to allow the UE to read system information.
    f_UTRAN34_RRC_ConnRel(utran34_CellA, cell_Dch);
    f_Delay(5.0);
    //@siclog "Steps 11" siclog@
    /*Mobile identity = IMSI
     * Paging order is for CS services.
     * Paging cause = "Terminating conversational call [UE supports CS call establishment] or Terminating Low Priority Signalling"
     */
    if (pc_CS_CallEst) {
      f_UTRAN_PageIMSI(utran34_CellA, terminatingConversationalCall, cs_domain);
    }
    else {
      f_UTRAN_PageIMSI(utran34_CellA, terminatingLowPrioritySignalling, cs_domain);
    }
    //@siclog "Steps 12" siclog@
    //SS checks that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Terminating conversational call" or L"ow priority signalling"
    f_UTRAN34_RRC_ConnEst(utran34_CellA, (terminatingConversationalCall, terminatingLowPrioritySignalling));
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 12");
    //@siclog "Steps 13" siclog@
    //Mobile identity = IMSI
    U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated,
                                        tsc_RB3,
                                        cr_U_PagRsp(?,v_MobileIdIMSI)));
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 13");
    //@siclog "Steps 14" siclog@
    //The SS releases the RRC connection and waits 5s to allow the UE to read system information
    f_UTRAN34_RRC_ConnRel(utran34_CellA, cell_Dch);
    f_Delay(5.0);
    //@siclog "Steps 15-18" siclog@
    /*Mobile identity = P-TMSI-1
     * Paging for PS services
     * Paging cause = "Terminating interactive call"
     */
    f_UTRAN34_CheckPaging_PS_Service(utran34_CellA, px_PTMSI_Def);
    f_UTRAN_PreliminaryPass(__FILE__, __LINE__, "Step 16");
  } // fl_TC_12_2_2_3a_Body


4.4 f_Imsi2MobileIdentity_12_2_2_3a
	Record Name
	f_Imsi2MobileIdentity_12_2_2_3a

	Reason for change
	Please see Change 4.3 , Summary of Change Point 2 above.

	Summary of change
	New function

	Source of change
	NAS_AuxiliaryDefsAndFunctions.ttcn

	
	


	function f_Imsi2MobileIdentity_12_2_2_3a(hexstring p_IMSI) return template (value) MobileIdentity
  {
    var integer v_ImsiLength := lengthof(p_IMSI);
    var integer v_Odd := (v_ImsiLength rem 2);
    var octetstring v_Other  := fl_ImsiImei2Octetstring (p_IMSI);  // @sic R5s100092 sic@
    var B4_Type v_FirstDigit := hex2bit(p_IMSI[0]);
    var B1_Type v_OddEvenInd := int2bit(v_Odd, 1);
    return cds_MobileIdentityImsi_tlv(v_FirstDigit, v_OddEvenInd, v_Other);
  }


4.5 f_UTRAN34_AttachReject_12_2_2_3a
	Record Name
	f_UTRAN34_AttachReject_12_2_2_3a

	Reason for change
	Please see Change 4.2 , Summary of Change Point 4 above.

	Summary of change
	New function

	Source of change
	NAS_AuxiliaryDefsAndFunctions.ttcn

	
	


	function f_UTRAN34_AttachReject_12_2_2_3a(UTRAN_CellId_Type  p_CellId,
                                  template (present) EstablishmentCause p_EstCause := registration) runs on UTRAN_PTC
  {
    var START_Value v_START_Value_ps := '00000000000000000000'B;
    var START_Value v_START_Value_cs := '00000000000000000000'B;
    var RRC_DATA_IND v_RRC_DataInd, v_RRC_DataInd_ps;
    var B2_Type v_NMO := f_UTRAN_CellInfo_GetNMO(p_CellId);
    var UE_OperationMode v_UE_OperationMode := f_UTRAN34_MobileInfo_UE_OperationMode_Get();
    var boolean v_GMM_Attach_received := false;
    var boolean v_LAU_received := false; 
    var RRC_DATA_IND v_RRC_DataInd_CS, v_RRC_DataInd_PS;
    //  Switch on UE
    f_UT_SwitchOnUE (UT, false);
    f_UTRAN34_RRC_ConnEst(p_CellId, p_EstCause); // Establish RRC connection
    U_Dc.receive(car_PS_InitDirectTransfer(utran_CellDedicated, tsc_RB3, cr_U34_AttachReq(cr_AttachType(?, tsc_I_AttachTypeCombined),
                                                                                                cr_MobileIdAny(omit),
                                                                                                cr_RAI(omit),
                                                                                                ?))) -> value v_RRC_DataInd;
    U_Dc.send(cas_DataReq_PS(utran_CellDedicated,
                                   tsc_RB3,
                                   cs_U_AttachReject(tsc_RejCau_GPRS_SrvNotAllowed)));
    U_Dc.receive(car_InitDirectTransfer(utran_CellDedicated, tsc_RB3, cr_U_LocationUpdatingRequest)) -> value v_RRC_DataInd_CS;
    U_Dc.send(cas_DataReq_CS(utran_CellDedicated,
                             tsc_RB3,
                             cs_U_LocationUpdatingRej(tsc_RejCau_Illegal_ME)));
    f_UTRAN34_RRC_ConnRel(p_CellId, cell_Dch);
  }


5 Branches executed in test case 12.2.2.3a
The test case implementation was executed with Integrity and ciphering enabled.

6 Execution Log Files

6.1 Intel 7360 device
The Intel 7260 device passed this test case 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_12_2_2_3a_Intel_7360.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In the log provided, masking is applied to prevent any disclosure of confidential information.
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
7 References
	[1]
	R5s150831
This archive comprises Execution log files, PICS/PIXIT files


