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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of test case 11.2.1 which is part of the LTE/SAE test suite ‘iwd-EUTRA-B2013-03_D13k35’.

The test case can be demonstrated to run with one LTE UE (see section 5). Execution logs are provided as evidence.
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3. Verification Test Summary

Test Case:
TC_11_2_1
Test Group:
LTE\11\IMS_EmergencyCall_IMS.ttcn
ATS Version:
iwd-EUTRA-B2013-03_D13wk35
System Simulator used:
R&S CMW500
UEs used:
Qualcomm MDM 8960

Verification Status:
PASS


4. Corrections required for test case 11.2.1
This section describes the TTCN changes required to make IMS Emergency Call over EPS test case 11.2.1 run correctly with an LTE UE. The TTCN used to pass this test case belongs to ‘iwd-EUTRA-B2013-03_D13wk35’ release.

Change 1 – Corrections to function ‘ f_TC_11_2_1_IMS2’
	Function name
	f_TC_11_2_1_IMS2()

	Reason for change
	1.   As per TS 36.523-1 cl 11.2.1.3.2, the IMS call release must be part of the test procedure.
2.   Synchronization between the two parallel test components EUTRA PTC and IMS PTC is missing.

3.   As per TS 36.523-1 cl. 11.2.1.3.2, the IMS Deregistration is not included in the test procedure and should be optional.

	Summary of change
	1.   f_IMS_CallReleaseMO added
2.   Coordination messages between EUTRA PTC and IMS PTC added. 

3.   f_IMS_PTC_Deregistration removed.

	TTCN module
	IMS_EmergencyCall_IMS.ttcn

	MCC160 Comment
	Accepted


Before change

…
  function f_TC_11_2_1_IMS2() runs on IMS_PTC

  {

    var REGISTER_Request v_RegisterRequest;

    var INVITE_Request v_InviteRequest;

    f_IMS_PTC_Init();

    // Test Case Body

    // Emergency registration: 34.229-1 Annex C.20

    v_RegisterRequest := f_IMS_EmergencyRegistration_C20();

    // Emergency call setup: 34.229-1 Annex C.22

    v_InviteRequest := f_IMS_EmergencyCallSetup_AnnexC22();

    // Inform EUTRA: IMS Call established.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    // Emergency call setup: 34.229-1 Annex C.22

    v_InviteRequest := f_IMS_EmergencyCallSetup_AnnexC22();

    // Emergency Deregistration

    f_IMS_PTC_Deregistration();
  }
…

After change

…
function f_TC_11_2_1_IMS2() runs on IMS_PTC

  {

    var REGISTER_Request v_RegisterRequest;

    var INVITE_Request v_InviteRequest;

    f_IMS_PTC_Init();

    // Test Case Body

    // Emergency registration: 34.229-1 Annex C.20

    v_RegisterRequest := f_IMS_EmergencyRegistration_C20();

    // Emergency call setup: 34.229-1 Annex C.22

    v_InviteRequest := f_IMS_EmergencyCallSetup_AnnexC22();

    // Inform EUTRA: IMS Call established.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    //Release Emergency Call MO

    f_IMS_CallReleaseMO(v_InviteRequest);
    // Emergency call setup: 34.229-1 Annex C.22

    //v_InviteRequest := f_IMS_EmergencyCallSetup_AnnexC22();

    // Inform EUTRA: IMS Call released.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    // Emergency Deregistration

    //f_IMS_PTC_Deregistration();
  }
…
Additional Comment from MCC160 on change 1

Using function f_IMS_CallReleaseMO makes function  f_UT_HangupCall on PTC EUTRA  redundant.
Before:

EUTRA PTC 

…

    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN2]);

    // Release IMS Call

    //@siclog "Step 13A" siclog@

    f_UT_HangupCall(UT);

    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN2]);
…
IMS PTC after change 1

…

    // Inform EUTRA: IMS Call established.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);

    //Release Emergency Call MO

    f_IMS_CallReleaseMO(v_InviteRequest); // @sic R5s130748 sic@

    // Inform EUTRA: IMS Call released.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
…
After:

EUTRA PTC 

…

    //The user a PDN context for emergency bearer services by MMI or by AT command.

    //@siclog "Step 1 - 13" siclog@

    f_EUTRA_508_EstablishIMSEmergencyCall(eutra_CellA, v_EmergencyNumber, "Step 2");

    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN2]);

    // Release IMS Call

    //@siclog "Step 13A" siclog@

    f_UT_HangupCall(UT);
    //Wait Trigger from IMS

    f_IMS_IPCAN_WaitForTrigger(IMS[tsc_Index_PDN2]);
…
IMS PTC after change 1

…

    // Emergency call setup: 34.229-1 Annex C.22

    v_InviteRequest := f_IMS_EmergencyCallSetup_AnnexC22();
    // Inform EUTRA: IMS Call established.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
    //Release Emergency Call MO

    f_IMS_CallReleaseMO(v_InviteRequest); // @sic R5s130748 sic@

    // Inform EUTRA: IMS Call released.

    f_IMS_IPCAN_SendCoOrdMsg(IPCAN);
…
Change 2 – Corrections to function ‘f_Get_EmergencyNumList’
	Function name
	f_Get_EmergencyNumList()

	Reason for change
	The intention of this function is to generate local emergency numbers which shall be signaled to the UE. Currently the result of this function is “12C” which is not a decimal number. As the number as such is irrelevant, as long as it is not stored on the USIM, it is proposed to start with number 1.

	Summary of change
	Starting number for generation of emergency local number changed to 1.

	TTCN module
	NAS_AuxiliaryDefsAndFunctions.ttcn

	MCC160 Comment
	Accepted in principle.
The proposed change does not solve the problem completely.If one of the emg numbers is already on the list then non-decimal digits will have to be handled.
MCC160 implementation see below.


Before change

function f_Get_EmergencyNumList (integer p_NoOfNums,

                                   EmergencyNumList p_ExistingNums) return EmergencyNumList

  {

    var EmergencyNumList v_NewNumbers;

    var integer v_Number := 300; // Got to start somewhere
    var integer i;

    for (i:=0; i<p_NoOfNums; i:=i+1) {

      while (fl_CheckEmergencyNum (p_ExistingNums, int2hex(v_Number, 3))) {

        v_Number := v_Number + 27; // find another number

      }

      v_NewNumbers[i] := int2hex(v_Number, 3);

      v_Number := v_Number + 1;

    }

    return v_NewNumbers;

  } // f_Get_EmergencyNumList
After change

function f_Get_EmergencyNumList (integer p_NoOfNums,

                                   EmergencyNumList p_ExistingNums) return EmergencyNumList

  {

    var EmergencyNumList v_NewNumbers;

    var integer v_Number := 1;
    var integer i;

    for (i:=0; i<p_NoOfNums; i:=i+1) {

      while (fl_CheckEmergencyNum (p_ExistingNums, int2hex(v_Number, 3))) {

        v_Number := v_Number + 27; // find another number

      }

      v_NewNumbers[i] := int2hex(v_Number, 3);

      v_Number := v_Number + 1;

    }

    return v_NewNumbers;

  } // f_Get_EmergencyNumList

MCC160 Implementation
  /*

   * @desc      Generation of a new list of local emergency numbers different from existing ones

   * @param     p_NoOfNums, maximum 20
   * @param     p_ExistingNums

   * @return    EmergencyNumList numbers of 3 decimal digits each
   * @status    APPROVED (IMS, LTE, LTE_A, LTE_IRAT, POS)

   */

  function f_Get_EmergencyNumList(integer p_NoOfNums,
                                                                  EmergencyNumList p_ExistingNums) return EmergencyNumList
  {
    var EmergencyNumList v_NewNumbers;
    var integer v_Number := 300;  // Got to start somewhere
    var boolean v_NumberExists;
    var hexstring v_NumberDigits;
    var integer i;

    if ( p_NoOfNums > 20 ) {   FatalError(__FILE__, __LINE__, "unsupported number of emg nums") }; // max 20 emg nums may be generated

    for (i:=0; i<p_NoOfNums; i:=i+1) {
      do {
        v_Number := v_Number mod 1000;
        if (v_Number < 100) { v_Number := v_Number + 100}; // ensure it is 3 digits
        v_NumberDigits := str2hex(int2str(v_Number));
        v_NumberExists := fl_CheckEmergencyNum(p_ExistingNums, v_NumberDigits);
        if (v_NumberExists) {
          v_Number := v_Number + 27;              // find another number
        }
      } while (v_NumberExists);
      v_NewNumbers[i] := v_NumberDigits;
      v_Number := v_Number + 1;
    }
    return v_NewNumbers;
  }
  /*

   * @desc      Check if an emergency number is contained in an emergency number list or not

   * @param     p_ExistingNums

   * @param     p_NewNum

   * @return    boolean

   * @status    APPROVED (IMS, LTE, LTE_A, LTE_IRAT, POS)

   */
  function fl_CheckEmergencyNum(EmergencyNumList p_ExistingNums, hexstring p_NewNum) return boolean
  {
    var integer i;

    for (i := 0; i<lengthof(p_ExistingNums); i := i+1) {
      if (p_ExistingNums[i] != 'F'H) {
        if (p_ExistingNums[i] == p_NewNum) {
          return true;
        }
      }
    }
    return false;
  }
Additional Comment from MCC160 on step 16
Before:

      // Check: Does the UE transmit SERVICE REQUEST?

    //@siclog "Step 16" siclog@

    t_Wait.start(3.0);

    alt {

      []  SRB.receive(car_SRB1_NasPdu_IND(eutra_CellA,

                                         cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                           cr_508_SERVICE_REQUEST(?))))        {

          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 9");

          t_Wait.stop;

        }

      [] t_Wait.timeout

        {

        }

    }
After:

      // Check: Does the UE transmit SERVICE REQUEST?

    //@siclog "Step 16" siclog@

    t_Wait.start(3.0);

    alt {

      [] SRB.receive(car_SRB0_RrcPdu_IND(eutra_CellA, cr_RRCConnectionRequest(?)))
        {          

          f_EUTRA_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 16");

          t_Wait.stop;

        }

      [] t_Wait.timeout

        {

        }

    }
Additional Comment from MCC160 on test case IMS 19.1.2

Before:

   … 
    f_IMS_TestBody_Set(true);

    f_UT_IMS_InitiateEmergencyCall(MMI);
    f_IMS_CC_StartCall(IPCAN_EmergencyCall_NormalService); // steps 2-15 of 4.5A.4
  …
After:

   … 
    f_IMS_TestBody_Set(true);

    f_IMS_CC_StartCall(IPCAN_EmergencyCall_NormalService);   // steps 1-15 of 4.5A.4 @sic R5s130748 additional change sic@
  …
5. Execution Log Files

5.1 Qualcomm MDM 8960 UE

The Qualcomm MDM 8960 UE passed this test case on R&S CMW500 in LTE FDD band 4. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
Rohde-Schwarz\tc_11_2_1_Qualcomm.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.
References

	[1]
	R5s130749:    Supporting information for agreement of TC 11.2.1. This archive comprises:

                        -  html and text format execution log file

                        (Please note the embedded draft Prose CR)
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