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1. Overview

This document lists all changes needed to correct problems in the TTCN implementation of Rel-13 eDRX test case 9.2.4.1.1 which is part of the LTE-A PRO test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ ATS delivery.

The test case can be demonstrated to run with one Rel-13 LTE-A PRO UE (see section 5). Execution log is provided as evidence.
2. Table of Contents

21. Overview

2. Table of Contents
2
3. Verification Test Summary
2
4. Corrections required for test case 9.2.4.1.1
3
4.1 Change 1
3
4.2 Change 2
4
4.3 Change 3
6
5. Execution Log Files
8
5.1 Qualcomm MDM9x07
8
References
9

3. Verification Test Summary

Test Case:
TC_9_2_4_1_1
Test Group:
LTE_A_PRO\9\NAS_Attach_EOnly_eDRX.ttcn
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
Anite Conformance Toolset
UE used:

Qualcomm MDM9x07
Verification Status:
PASS

4. Corrections required for test case 9.2.4.1.1

4.1 Change 1
	Function name
	function fl_TC_9_2_4_1_1_Body()

	Reason for change
	At step 47, when UE re-selects CellB (from cellA), the 'oldGUTI' and 'tac' in the lastVisitedRegisteredTAI in the TAU request message will be that of cellA.

	Summary of change
	Corrected GUTI parameters when calling function f_EUTRA_RRC_ConnEst_DefWithNas  in step 47.

	TTCN module
	LTE_A_PRO\9_2\ NAS_Attach_EOnly_eDRX.ttcn

	MCC160 Comment
	


Before change
	…..

…..

//@siclog "Steps 46" siclog@

    //Set the cell type of cell A to the "Non-Suitable cell".Set the cell type of cell B to the "Serving cell"

    f_EUTRA_SetCellPowerList (v_CellPowerList_Att2);

    //@siclog "Step 47" siclog@

    // The UE transmits a TRACKING AREA UPDATE REQUEST message including an Extended DRX parameters IE

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                               tsc_RRC_TI_Def,

                                               cr_EstablishmentCause_Any,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_Request_ExtdDrx_T3324(v_UpdateType,

                                                                                         f_EUTRA_SecurityKSIasme_Get(),

                                                                                         cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                         v_AdditionalUpdateType,

                                                                                         f_GutiParameters2MobileIdentity(omit, v_Guti2_Params),

                                                                                         cr_TAI(v_PLMN, v_Tac2),
                                                                                         omit,

                                                                                         cr_ExtdDRXParamsAny)));

    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;
…..

…..

}


After change
	…..
…..

   //@siclog "Steps 46" siclog@

    //Set the cell type of cell A to the "Non-Suitable cell".Set the cell type of cell B to the "Serving cell"

    f_EUTRA_SetCellPowerList (v_CellPowerList_Att2);

    //@siclog "Step 47" siclog@

    // The UE transmits a TRACKING AREA UPDATE REQUEST message including an Extended DRX parameters IE

    v_NasInd := f_EUTRA_RRC_ConnEst_DefWithNas(eutra_CellB,

                                               tsc_RRC_TI_Def,

                                               cr_EstablishmentCause_Any,

                                               cr_NAS_Indication(tsc_SHT_IntegrityProtected,

                                                                 cdr_TAU_Request_ExtdDrx_T3324(v_UpdateType,

                                                                                         f_EUTRA_SecurityKSIasme_Get(),

                                                                                         cr_DRXparameter_Any ('5C'O) ifpresent,

                                                                                         v_AdditionalUpdateType,

                                                                                         f_GutiParameters2MobileIdentity(omit, v_Guti1_Params),

                                                                                         cr_TAI(v_PLMN, v_Tac1),
                                                                                         omit,

                                                                                         cr_ExtdDRXParamsAny)));

    v_EpsBearerCtxtStatus := v_NasInd.Pdu.Msg.tRACKING_AREA_UPDATE_REQUEST.epsBearerContextStatus;
….

….

}


4.2 Change 2
	Function name
	f_EUTRA_Calculate_PTW_PH

	Reason for change
	1) HASH_ID calculation is not correct (Note).

2) As per 36.304 7.3, Paging Hyperframe should satisfy the below condition:-
The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID_H mod TeDRX,H), where

However as per current TTCN implementation PH is not calculated correct resulting in PAGING not received by the UE.



	Summary of change
	1) Corrected HASH_ID Calculation.

2) Corrected the PH calculation so that correct PH is calculated while sending PAGING in eDRX mode
Note: The implementation of fx_Calculate_CRC32 is done as per the agreed RAN2 CR R2-1702128

	TTCN module
	EUTRA_PAGING.ttcn

	MCC160 Comment
	


Before change
	  function f_EUTRA_Calculate_PTW_PH(EUTRA_CellId_Type       p_CellId,

                                    SystemFrameNumber_Type  p_Sfn,

                                    SystemFrameNumber_Type  p_HSFN,

                                    hexstring               p_Imsi,

                                    float                   p_PTWLength,

                                    integer                 p_EDRXValue,

                                    EUTRA_FDD_TDD_Mode_Type p_Fdd_Tdd) runs on EUTRA_PTC return SubFrameTimingList_Type

  {

    var SubFrameTimingList_Type v_PagingOccasionList;

    var PCCH_Config.defaultPagingCycle v_PagingCycle;

    var PCCH_Config v_SI_Pcch_Configuration;

    var GutiParameters_Type v_GutiParameters := f_EUTRA_CellInfo_GetGuti(p_CellId);

    var M_TMSI_Type v_M_TMSI;

    var integer v_Index;

    var integer v_FirstPagingHSFN;

    var integer v_FirstSfn, v_LastSfn;//PTWstart

    var integer v_NextHSFN := ((p_HSFN + (p_Sfn + tsc_SfnDelay)/1024) mod 1024);

    var integer v_HsfnModT;

    var integer v_IeDRX;//i_s = floor(UE_ID/N) mod Ns

    var integer v_H_UE_ID; // Hashed ID is the CRC-32 of b31, b30,... b0 of S-TMSI

    var integer v_TeDRX := p_EDRXValue;

    var SysinfoType_Type v_SysinfoType := f_EUTRA_CellInfo_GetSysinfoType(p_CellId);

    v_M_TMSI := v_GutiParameters.M_TMSI;

    v_H_UE_ID := str2int(substr(bit2str (fx_Calculate_CRC32(v_M_TMSI)),0, 10));
    //Derive DRX params from SYS Info

    v_SI_Pcch_Configuration := f_EUTRA_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);

    //Set the Pagingcycle

    v_PagingCycle := v_SI_Pcch_Configuration.defaultPagingCycle;

    //Calculate next available PH based on v_NextHsfn and HSFN mod T = (UE_ID mod TeDRX)

    v_HsfnModT := v_H_UE_ID mod v_TeDRX; //Operands of 'mod' operation have to be integer value

    if ((v_NextHSFN mod v_TeDRX) < v_HsfnModT) {

      v_FirstPagingHSFN  := (v_NextHSFN + ((v_NextHSFN - v_NextHSFN mod v_TeDRX) + v_HsfnModT) /1024) mod 1024;

    }

    else {

      v_FirstPagingHSFN  := (v_NextHSFN +  (v_TeDRX * (((v_HsfnModT - v_HsfnModT mod v_TeDRX) / v_TeDRX) + 1) + v_HsfnModT) / 1024) mod 1024;

    }
…..

…..

}


After change
	  function f_EUTRA_Calculate_PTW_PH(EUTRA_CellId_Type       p_CellId,

                                    SystemFrameNumber_Type  p_Sfn,

                                    SystemFrameNumber_Type  p_HSFN,

                                    hexstring               p_Imsi,

                                    float                   p_PTWLength,

                                    integer                 p_EDRXValue,

                                    EUTRA_FDD_TDD_Mode_Type p_Fdd_Tdd) runs on EUTRA_PTC return SubFrameTimingList_Type

  {

    var SubFrameTimingList_Type v_PagingOccasionList;

    var PCCH_Config.defaultPagingCycle v_PagingCycle;

    var PCCH_Config v_SI_Pcch_Configuration;

    var GutiParameters_Type v_GutiParameters := f_EUTRA_CellInfo_GetGuti(p_CellId);

    var M_TMSI_Type v_M_TMSI;

    var integer v_Index;

    var integer v_FirstPagingHSFN;

    var integer v_FirstSfn, v_LastSfn;//PTWstart

    var integer v_NextHSFN := ((p_HSFN + (p_Sfn + tsc_SfnDelay)/1024) mod 1024);

    var integer v_HsfnModT;

    var integer v_IeDRX;//i_s = floor(UE_ID/N) mod Ns

    var integer v_H_UE_ID; // Hashed ID is the CRC-32 of b31, b30,... b0 of S-TMSI

    var integer v_TeDRX := p_EDRXValue;

    var SysinfoType_Type v_SysinfoType := f_EUTRA_CellInfo_GetSysinfoType(p_CellId);

    v_M_TMSI := v_GutiParameters.M_TMSI;

    v_H_UE_ID := bit2int(substr((fx_Calculate_CRC32(v_M_TMSI)),0, 10));
    //Derive DRX params from SYS Info

    v_SI_Pcch_Configuration := f_EUTRA_CellInfo_GetPCCH_ConfigInSYSINFO(p_CellId);

    //Set the Pagingcycle

    v_PagingCycle := v_SI_Pcch_Configuration.defaultPagingCycle;

    //Calculate next available PH based on v_NextHsfn and HSFN mod T = (UE_ID mod TeDRX)

    v_HsfnModT := v_H_UE_ID mod v_TeDRX; //Operands of 'mod' operation have to be integer value

    if ((v_NextHSFN mod v_TeDRX) < v_HsfnModT) {

        v_FirstPagingHSFN  := (v_NextHSFN + (v_HsfnModT - (v_NextHSFN mod v_TeDRX))) mod 1024;      

    }

    else if ((v_NextHSFN mod v_TeDRX) > v_HsfnModT){

       v_FirstPagingHSFN  := ((v_NextHSFN - ((v_NextHSFN mod v_TeDRX) - (v_H_UE_ID mod v_TeDRX)))+  v_TeDRX )mod 1024;   

    }

    else{

      v_FirstPagingHSFN  := (v_NextHSFN + v_TeDRX ) mod 1024;

    }
…..

…..

}


4.3 Change 3 

	Function name
	cs_508_SystemInformationBlockType1_Def

	Reason for change
	SIB1 noncriticalExtensions required for eDRX are not initialized in starting. Therefore during test execution when the eDRX parameters are set in SIB1 test case crashes

	Summary of change
	SIB1 needs to be initialized correctly before attempting to modify the required eDRX parameters from test body

	TTCN module
	EUTRA_SysInfo_Templates.ttcn

	MCC160 Comment
	


Before change
	  template (value) BCCH_DL_SCH_Message cs_508_SystemInformationBlockType1_Def(template (value) PLMN_IdentityList p_PLMN_IdentityList,

                                                                              template (value) TrackingAreaCode p_TrackingAreaCode,

                                                                              template (value) CellIdentity p_CellIdentity,

                                                                              integer p_EutraBand,

                                                                              template (value) SchedulingInfoList p_SchedulingInformation,

                                                                              template (omit) TDD_Config p_TDD_Config,

                                                                              Q_Rxlevmin_Type p_Q_Rxlevmin

                                                                              ) :=

  { /* Note: in 36.331 V8.2.0 there are no types defined for sub-structures of SystemInformationBlockType1;

       there it is currently not possible to hand over a parameter containing e.g. the scheduling info (Sib2SchedulingInfoAllSI_Type);

       @status    APPROVED (IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, POS) */

     //@sic R5-167569: added p_Q_Rxlevmin sic@

    message_ := {

      c1 := {

        systemInformationBlockType1 := {

          cellAccessRelatedInfo := {

            plmn_IdentityList := p_PLMN_IdentityList,

            trackingAreaCode := p_TrackingAreaCode,

            cellIdentity := p_CellIdentity,

            cellBarred := notBarred,

            intraFreqReselection := notAllowed,            /*  Cond CellBarred */

            csg_Indication := false,

            csg_Identity  := omit

          },

          cellSelectionInfo := {

            q_RxLevMin := p_Q_Rxlevmin,    // -106dB acc. to 36.508 table 4.4.3.2-3

            q_RxLevMinOffset := omit

          },

          p_Max  :=  omit,

          freqBandIndicator :=  f_EUTRA_SetSystemInformationBlockType1_FreqBandIndicator(p_EutraBand), //@sic R5-16892 sic@

          schedulingInfoList := p_SchedulingInformation,

          tdd_Config := p_TDD_Config,

          si_WindowLength := ms20,

          systemInfoValueTag := 0,                     /* to be incremented whenever the SIB is changed */

          nonCriticalExtension :=   { // @sic R5-120616 sic@

             lateNonCriticalExtension :=  f_EUTRA_SetSystemInformationBlockType1_FreqBandIndicatorExt(p_EutraBand),  //@sic R5-165892 sic@

             nonCriticalExtension := {

                ims_EmergencySupport_r9 := true_,

                cellSelectionInfo_v920 := omit,

                nonCriticalExtension := f_EUTRA_SetSystemInformationBlockType1_Cat0Allowed() //@sic R5-151975 sic@
            }

          }

        }

      }

    }

  };


After change
	  template (value) BCCH_DL_SCH_Message cs_508_SystemInformationBlockType1_Def(template (value) PLMN_IdentityList p_PLMN_IdentityList,

                                                                              template (value) TrackingAreaCode p_TrackingAreaCode,

                                                                              template (value) CellIdentity p_CellIdentity,

                                                                              integer p_EutraBand,

                                                                              template (value) SchedulingInfoList p_SchedulingInformation,

                                                                              template (omit) TDD_Config p_TDD_Config,

                                                                              Q_Rxlevmin_Type p_Q_Rxlevmin

                                                                              ) :=

  { /* Note: in 36.331 V8.2.0 there are no types defined for sub-structures of SystemInformationBlockType1;

       there it is currently not possible to hand over a parameter containing e.g. the scheduling info (Sib2SchedulingInfoAllSI_Type);

       @status    APPROVED (IMS, IMS_IRAT, LTE, LTE_A_IRAT, LTE_A_PRO, LTE_A_R10_R11, LTE_A_R12, LTE_IRAT, POS) */

     //@sic R5-167569: added p_Q_Rxlevmin sic@

    message_ := {

      c1 := {

        systemInformationBlockType1 := {

          cellAccessRelatedInfo := {

            plmn_IdentityList := p_PLMN_IdentityList,

            trackingAreaCode := p_TrackingAreaCode,

            cellIdentity := p_CellIdentity,

            cellBarred := notBarred,

            intraFreqReselection := notAllowed,            /*  Cond CellBarred */

            csg_Indication := false,

            csg_Identity  := omit

          },

          cellSelectionInfo := {

            q_RxLevMin := p_Q_Rxlevmin,    // -106dB acc. to 36.508 table 4.4.3.2-3

            q_RxLevMinOffset := omit

          },

          p_Max  :=  omit,

          freqBandIndicator :=  f_EUTRA_SetSystemInformationBlockType1_FreqBandIndicator(p_EutraBand), //@sic R5-16892 sic@

          schedulingInfoList := p_SchedulingInformation,

          tdd_Config := p_TDD_Config,

          si_WindowLength := ms20,

          systemInfoValueTag := 0,                     /* to be incremented whenever the SIB is changed */

          nonCriticalExtension :=   { // @sic R5-120616 sic@

             lateNonCriticalExtension :=  f_EUTRA_SetSystemInformationBlockType1_FreqBandIndicatorExt(p_EutraBand),  //@sic R5-165892 sic@

             nonCriticalExtension := {

                ims_EmergencySupport_r9 := true_,

                cellSelectionInfo_v920 := omit,

                 nonCriticalExtension := {

                    tdd_Config_v1130 := omit,

                    cellSelectionInfo_v1130 := omit,

                    nonCriticalExtension := {

                        cellAccessRelatedInfo_v1250 := 

                        {

                            category0Allowed_r12 := f_EUTRA_SetSIB1_Category0Allowed()

                        },

                        cellSelectionInfo_v1250 := omit,

                        freqBandIndicatorPriority_r12 := omit,

                        nonCriticalExtension := {

                            hyperSFN_r13 := omit,

                            eDRX_Allowed_r13 := omit,

                            cellSelectionInfoCE_r13 := omit,

                            bandwidthReducedAccessRelatedInfo_r13 := omit,

                            nonCriticalExtension := {

                                freqHoppingParametersDL_r13 := omit,

                                nonCriticalExtension := omit
                            }

                        }

                    }

                }

            }

          }

        }

      }

    }

  };


5. Execution Log Files

5.1 Qualcomm MDM9x07

The Qualcomm MDM 9x07 UE passed this test case on the Anite Conformance Toolset in LTE FDD band 13. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_9_2_4_1_1_Log.html


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]
	R5s170281:   Supporting information for agreement of eDRX TC 9.2.4.1.1 in LTE-FDD mode.
                          This archive comprises:

                        -  html and text format execution log files 


