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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.1.1a which is part of the ENDC test suite in the ‘iwd-TTCN3-B2019-12_D19wk23’ ATS delivery. 

With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence.
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3. Verification Test Summary

Test Case:
7.1.1.1.1a
Test Group:
\ENDC\7_1_1\
ATS Version:
iwd-TTCN3-B2019-12_D19wk23
System Simulator used:
Keysight 5G Protocol Conformance Toolset
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4. Corrections required for ENDC TC 7.1.1.1.1a on wk23 ATS
Change 4.1
	Function name
	f_NR_InitUL_BWPs()

	Reason for change
	At step 1 of this test case the current TTCN implementation will send PDCCH order to trigger the UE to send a PRACH attempt using preamble index 32 ( = tsc_PreambleIndex). The UE and SS need to be configured with at least 33 preambles per SSB index in order to be able to use index 32.

	Summary of change
	For this test case only, configure RACH_ConfigCommon.ssb_perRACH_OccasionAndCB_PreamblesPerSSB as “one:n36” in the SS RACH configuration.
Note : The approach shown here was taken for this verification – a preferable approach would be to modify this parameter in the SS configuration at the beginning of the test case body.



	TTCN module
	NR_CellInfoInit

	MCC160 Comment
	Acepted in principle, implemented as shown below.


Before change
  function f_NR_InitUL_BWPs(SubcarrierSpacing p_SubcarrierSpacing,

                            FreqBandIndicatorNR p_FrequencyBandIndicator,

                            NR_Prach_RootSequenceIndex_Type p_Prach_RootSequenceIndex)

    return template (value) NR_UplinkBWP_List_Type

  {

    var template (value) NR_UplinkBWP_List_Type v_UL_BWPs;

    var NR_DMRS_UL_AdditionalPosition_Type v_DMRS_UL_AdditionalPosition;

    var PUSCH_TimeDomainResourceAllocation.k2 v_K2forMsg3;

    var template (value) PUSCH_TimeDomainResourceAllocationList v_PUSCH_TimeDomainResourceAllocationList;

    var template (value) PUSCH_Config v_PUSCH_Config;

    var BWP.locationAndBandwidth v_LocationAndBandwidth:= f_NR_InitLocationAndBandwidth(p_FrequencyBandIndicator, p_SubcarrierSpacing); //@sic R5s190134 chqnge 4.3 sic@

    var RACH_ConfigCommon.ssb_perRACH_OccasionAndCB_PreamblesPerSSB v_SSB_perRACH_Occasion := { one := n8 }; //Table 4.6.3-97: RACH-ConfigCommon

    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric;

    if (f_NR_IsBandFR1(p_FrequencyBandIndicator)) { // FR1

      select (p_SubcarrierSpacing) {   /* @sic R5-190723 sic@ */

        case (kHz15) {v_K2forMsg3 := 2;}

        case (kHz30) {v_K2forMsg3 := 6;}

      }

      v_DMRS_UL_AdditionalPosition := pos1;

      v_PUSCH_Config := cs_38508_PUSCH_Config_FR1(cs_38508_DMRS_UplinkConfig(v_DMRS_UL_AdditionalPosition));

      v_SSB_perRACH_Occasion := { one := n8 }; //Table 4.6.3-97: RACH-ConfigCommon

      v_RACH_ConfigGeneric := cs_38508_RACH_ConfigGeneric_FR1;

    } else {                                       // FR2

      v_K2forMsg3 := 3;   /* @sic R5-190723 sic@ */

      v_DMRS_UL_AdditionalPosition := pos0;

      v_PUSCH_Config := cs_38508_PUSCH_Config_FR2(cs_38508_DMRS_UplinkConfig(v_DMRS_UL_AdditionalPosition));

      v_SSB_perRACH_Occasion := { one := n4 };  //Table 4.6.3-97: RACH-ConfigCommon @sic R5-187672 sic@

      v_RACH_ConfigGeneric := cs_38508_RACH_ConfigGeneric_FR2;

    }

    v_PUSCH_TimeDomainResourceAllocationList := cs_38508_PUSCH_TimeDomainResourceAllocationList(v_K2forMsg3);   /* @sic R5-190723 sic@ */

    v_UL_BWPs := {

      cs_NR_UplinkBWP_Initial(p_SubcarrierSpacing, v_LocationAndBandwidth, p_Prach_RootSequenceIndex, v_SSB_perRACH_Occasion, v_RACH_ConfigGeneric, v_PUSCH_TimeDomainResourceAllocationList, v_PUSCH_Config)

    };

    return v_UL_BWPs;

  }
After change

  function f_NR_InitUL_BWPs(SubcarrierSpacing p_SubcarrierSpacing,

                            FreqBandIndicatorNR p_FrequencyBandIndicator,

                            NR_Prach_RootSequenceIndex_Type p_Prach_RootSequenceIndex)

    return template (value) NR_UplinkBWP_List_Type

  {

    var template (value) NR_UplinkBWP_List_Type v_UL_BWPs;

    var NR_DMRS_UL_AdditionalPosition_Type v_DMRS_UL_AdditionalPosition;

    var PUSCH_TimeDomainResourceAllocation.k2 v_K2forMsg3;

    var template (value) PUSCH_TimeDomainResourceAllocationList v_PUSCH_TimeDomainResourceAllocationList;

    var template (value) PUSCH_Config v_PUSCH_Config;

    var BWP.locationAndBandwidth v_LocationAndBandwidth:= f_NR_InitLocationAndBandwidth(p_FrequencyBandIndicator, p_SubcarrierSpacing); //@sic R5s190134 chqnge 4.3 sic@

    var RACH_ConfigCommon.ssb_perRACH_OccasionAndCB_PreamblesPerSSB v_SSB_perRACH_Occasion := { one := n8 }; //Table 4.6.3-97: RACH-ConfigCommon

    var template (value) RACH_ConfigGeneric v_RACH_ConfigGeneric;

    if (f_NR_IsBandFR1(p_FrequencyBandIndicator)) { // FR1

      select (p_SubcarrierSpacing) {   /* @sic R5-190723 sic@ */

        case (kHz15) {v_K2forMsg3 := 2;}

        case (kHz30) {v_K2forMsg3 := 6;}

      }

      v_DMRS_UL_AdditionalPosition := pos1;

      v_PUSCH_Config := cs_38508_PUSCH_Config_FR1(cs_38508_DMRS_UplinkConfig(v_DMRS_UL_AdditionalPosition));

      v_SSB_perRACH_Occasion := { one := n8 }; //Table 4.6.3-97: RACH-ConfigCommon

      v_RACH_ConfigGeneric := cs_38508_RACH_ConfigGeneric_FR1;

    } else {                                       // FR2

      v_K2forMsg3 := 3;   /* @sic R5-190723 sic@ */

      v_DMRS_UL_AdditionalPosition := pos0;

      v_PUSCH_Config := cs_38508_PUSCH_Config_FR2(cs_38508_DMRS_UplinkConfig(v_DMRS_UL_AdditionalPosition));

      v_SSB_perRACH_Occasion := { one := n4 };  //Table 4.6.3-97: RACH-ConfigCommon @sic R5-187672 sic@

      v_RACH_ConfigGeneric := cs_38508_RACH_ConfigGeneric_FR2;

    }
    if(testcasename() == "TC_7_1_1_1_1a_ENDC")

    {

        v_SSB_perRACH_Occasion := { one := n36 };

    }
    v_PUSCH_TimeDomainResourceAllocationList := cs_38508_PUSCH_TimeDomainResourceAllocationList(v_K2forMsg3);   /* @sic R5-190723 sic@ */

    v_UL_BWPs := {

      cs_NR_UplinkBWP_Initial(p_SubcarrierSpacing, v_LocationAndBandwidth, p_Prach_RootSequenceIndex, v_SSB_perRACH_Occasion, v_RACH_ConfigGeneric, v_PUSCH_TimeDomainResourceAllocationList, v_PUSCH_Config)

    };

    return v_UL_BWPs;

  }
MCC 160 Proposed Change

4.1.1 New Function added

	function f_NR_CellInfo_SetRACH_ConfigCommon_71111a(NR_CellId_Type p_NR_CellId) runs on NR_BASE_PTC

  {

    var NR_CellInfo_Type v_NR_CellInfo := f_NR_CellInfo_Get(p_NR_CellId);

    var template (value) NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP (p_NR_CellId, tsc_NR_BWP_Id); //Initial BWP

    v_NR_UplinkBWP.Common.R15.rach_ConfigCommon.setup.ssb_perRACH_OccasionAndCB_PreamblesPerSSB := { one := n36 };

    f_NR_CellInfo_SetUplinkBWP(p_NR_CellId, v_NR_UplinkBWP, tsc_NR_BWP_Id);

    f_NR_CellInfo_Set(p_NR_CellId, v_NR_CellInfo);

   }


4.1.2 Use the new function in f_TC_7_1_1_1_1a_ENDC_NR
	function f_TC_7_1_1_1_1a_ENDC_NR() runs on ENDC_NR_PTC

  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order /

    //contention free random access procedure

    var template (value) CellGroupConfig v_SCGConfig;

    var template(value) SpCellConfig v_SpCellConfig ;

    //Init Cell parameters

    f_ENDC_NR_Init();


//@sic R5s190762 sic@


f_NR_CellInfo_SetRACH_ConfigCommon_71111a(nr_Cell1)
    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    ...

}


Change 4.2
	Function name
	f_TC_7_1_1_1_1a_ENDC_NR()

	Reason for change
	At step 1 of this test case the current TTCN implementation will send PDCCH order to trigger the UE to send a PRACH attempt using preamble index 32 ( = tsc_PreambleIndex). The UE and SS need to be configured with at least 33 preambles per SSB index in order to be able to use index 32.

	Summary of change
	Set IE ssb_perRACH_OccasionAndCB_PreamblesPerSSB to “one:n36” in RRCReconfiguration at step 0A. 
Note : A prose CR on 38.523-1 associated with this change will be raised.

	TTCN module
	MAC_ENDC_NR

	MCC160 Comment
	See MCC 160 response to Change 4.1


Before change
 function f_TC_7_1_1_1_1a_ENDC_NR() runs on ENDC_NR_PTC

  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order /

    //contention free random access procedure

    var template (value) CellGroupConfig v_SCGConfig;

    var template(value) SpCellConfig v_SpCellConfig ;

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Configure on SS the SCG DRB in test mode

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, -, -, -, -, -, -);

    // Wait for Trigger from EUTRA indicating start of Test Body

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_TestBody_Set(true);

    //@siclog "Steps 0A-0B" siclog@

    v_SpCellConfig := f_NR_GetSpCellConfigDef(nr_Cell1);

    v_SpCellConfig.reconfigurationWithSync.t304 := ms2000;

    v_SpCellConfig.reconfigurationWithSync.rach_ConfigDedicated := omit;

    v_SpCellConfig.reconfigurationWithSync.spCellConfigCommon.uplinkConfigCommon.initialUplinkBWP.rach_ConfigCommon.setup.rach_ConfigGeneric.preambleTransMax := n4;

    v_SCGConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_SCG,

                                            omit,

                                             omit,

                                             omit,

                                             omit,

                                             v_SpCellConfig //SpCellConfig

                                             );

    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_SCGConfig);  // Now send octetstrings to EUTRA

    f_TC_7_1_1_1_1a_NR_TestBody();

    f_NR_TestBody_Set(false);

    // Send Trigger to EUTRA indicating Finish of Test Body

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
After change

  function f_TC_7_1_1_1_1a_ENDC_NR() runs on ENDC_NR_PTC

  { //Correct selection of RACH parameters / Random access preamble and PRACH resource explicitly signalled to the UE by PDCCH Order /

    //contention free random access procedure

    var template (value) CellGroupConfig v_SCGConfig;

    var template(value) SpCellConfig v_SpCellConfig ;

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    //Configure on SS the SCG DRB in test mode

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, -, -, -, -, -, -);

    // Wait for Trigger from EUTRA indicating start of Test Body

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_TestBody_Set(true);

    //@siclog "Steps 0A-0B" siclog@

    v_SpCellConfig := f_NR_GetSpCellConfigDef(nr_Cell1);

    v_SpCellConfig.reconfigurationWithSync.t304 := ms2000;

    v_SpCellConfig.reconfigurationWithSync.rach_ConfigDedicated := omit;

    v_SpCellConfig.reconfigurationWithSync.spCellConfigCommon.uplinkConfigCommon.initialUplinkBWP.rach_ConfigCommon.setup.rach_ConfigGeneric.preambleTransMax := n4;
v_SpCellConfig.reconfigurationWithSync.spCellConfigCommon.uplinkConfigCommon.initialUplinkBWP.rach_ConfigCommon.setup.ssb_perRACH_OccasionAndCB_PreamblesPerSSB := { one := n36 };
    v_SCGConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_SCG,

                                            omit,

                                             omit,

                                             omit,

                                             omit,

                                             v_SpCellConfig //SpCellConfig

                                             );

    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_SCGConfig);  // Now send octetstrings to EUTRA

    f_TC_7_1_1_1_1a_NR_TestBody();

    f_NR_TestBody_Set(false);

    // Send Trigger to EUTRA indicating Finish of Test Body

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

    //Wait from coordination AFTER the connection is released in E-UTRA

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");

    //Postamble

    f_NR_ReleaseAllCells();

  }
Change 4.3
	Function name
	Template cs_NR_RachProcedureConfig_71111a

	Reason for change
	Test purpose 2 requires the UE to not receive a non-matching Random Access response in ra-ResponseWindowSize, but the Test procedure steps 2, 3 and 4 are written such that SS does not send a RAR at all.


	Summary of change
	Modify the RACH procedure configuration for this test case so the SS will send a response with an unmatched RAPID on the first 3 RACH attempts instead of not responding at all.
Note : A prose CR on 38.523-1 associated with this change will be raised.

	TTCN module
	MAC_TC_Commnon_NR

	MCC160 Comment
	Rejected. The way the TP is worded is same as the TP in 36.523-1 TC 7.1.2.2 and the LTE equivalent test uses no Response. The Prose CR also needs to be updated.
The proposed sequence is covered in TC 7.1.1.1.2 TP4.


Before change
 template (value) NR_RachProcedureConfig_Type cs_NR_RachProcedureConfig_71111a(NR_PhysicalParameters_Type p_PhysicalParameters) :=

  {

    RachProcedureList := {

      cs_NR_RachProcedure_NoResponse,

      cs_NR_RachProcedure_NoResponse,

      cs_NR_RachProcedure_NoResponse,
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_None)

    }

  };
After change

  template (value) NR_RachProcedureConfig_Type cs_NR_RachProcedureConfig_71111a(NR_PhysicalParameters_Type p_PhysicalParameters) :=

  {

    RachProcedureList := {

      cs_NR_RachProcedure_Unmatched(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_None),

      cs_NR_RachProcedure_Unmatched(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_None),

      cs_NR_RachProcedure_Unmatched(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_None),
      cs_NR_RachProcedure(p_PhysicalParameters, cs_NR_ContentionResolutionCtrl_None)

    }

  };
Change 4.4
	Function name
	New template cs_NR_RachProcedure_Unmatched

	Reason for change
	Test purpose 2 requires the UE to not receive a non-matching Random Access response in ra-ResponseWindowSize, but the Test procedure steps 2, 3 and 4 are written such that SS does not send a RAR at all.


	Summary of change
	Modify the RACH procedure configuration for this test case so the SS will send a response with an unmatched RAPID on the first 3 RACH attempts instead of not responding at all.

Note : A prose CR on 38.523-1 associated with this change will be raised.

	TTCN module
	NR_CellCfg_Templates

	MCC160 Comment
	Rejected. See MCC 160 Comments for 4.3


New template
   template (value) NR_RachProcedure_Type cs_NR_RachProcedure_Unmatched(NR_PhysicalParameters_Type p_PhysicalParameters,

                                                                       template (value) NR_ContentionResolutionCtrl_Type p_ContentionResolutionCtrl,

                                                                       template (value) NR_TempC_RNTI_Type p_TempC_RNTI := tsc_NR_TempC_RNTI_SameAsC_RNTI) :=

  { /* @sic R5s190024: p_TempC_RNTI sic@ */

    /* @status    APPROVED (ENDC) */

    RandomAccessResponse := cs_NR_RandomAccessResponseConfig(p_PhysicalParameters, cs_NR_RAR_SubPdu_RapIdAndPayload(cs_RapIdCtrl_UnMatched,

                                                                                                                    tsc_NR_RACH_TA_Def,    /* !!!! NR: to be retrieved from the cell's PhysicalParameters

                                                                                                                                              !!!! (i.e. NR_RACH_TimingAdvance_Type to be added to NR_PhysicalParameters_Type and

                                                                                                                                              !!!! initialised during cell initialisation) !!!! */

                                                                                                                    f_NR_RAR_UplinkGrant(p_PhysicalParameters.UL_BWPs[0]),

                                                                                                                    p_TempC_RNTI)),

    ContentionResolution := p_ContentionResolutionCtrl

  };  
5. Execution Log Files

5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Keysight 5G Protocol Conformance Toolset Solution on EN-DC band combination DC_5A_n260A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file: 
TC_7_1_1_1_1a_Log.html
· 

(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]
	R5s190746:   Supporting information for addition of EN-DC MAC test case 7_1_1_1_1a in FR2 path
                          This archive comprises:

                        -  html and text format execution log files for Keysight test platform



