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1 Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 8.2.4.1.1.3 which is part of the ENDC_IWD_20wk11 test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 3). Execution log files are provided as evidence. 

Contact:
Kalahasti, Narendra

Narendra.Kalahasti@anritsu.com

Shaun Harry

Shaun.harry@keysight.com
1.1 Verification Test Summary 
Test Case: 
NR CA / NR SCell addition / modification / release / Success / EN-DC / Inter-band CA
ATS Version:
‘iwd-TTCN3-B2019-06_D20wk11’
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR

Keysight 5G Protocol Conformance Toolset
UE used:
SDM855+SDX55 
Verification Status:
PASS
2 Corrections required
2.1 Change 1
	Function name
	fl_NR_ENDC_UECapabilityTransfer

	Reason for change
	In case of Interband CA, the bands used for CA should be checked in order to verify UE capability Hence, UecapabilityEnquiry should be sent with both bands of sPCell as well as of Scell.


Prose CR associated with this change.

	Summary of change
	Added code to determine CA primary and secondary bands so they can be used in the Enquiry.

	TTCN module
	Common_NR\NR_CommonFunctions_ENDC.ttcn

	MCC160 Comment
	


Before Change

  function fl_NR_ENDC_UECapabilityTransfer(NR_CellId_Type p_CellId) runs on ENDC_NR_PTC

  {

    var template (value) FreqBandList v_MRDC_FreqList;

    var octetstring v_OctetData;

    var bitstring v_ENDCCapability;

    var bitstring v_NRCapability;

    var UE_NR_Capability v_NR_Cap;

    var UE_MRDC_Capability v_MRDC_Cap;

    var integer v_Result;

    var integer v_EUTRABandInd;

    var integer v_NRBandInd := f_NR_CellInfo_GetBandIndicator(p_CellId);

    var BandCombinationList v_BandCombinationList;

    var FreqBandList v_FreqBandList;

    var integer i;

    var boolean v_MatchedNRBand := false;

    var boolean v_MatchedNRBandMRDC := false;

    // Have to receive EUTRA band first

    v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "EUTRA Band");

    v_EUTRABandInd := oct2int(v_OctetData);

    // Then send both bands under test back to EUTRA

    v_MRDC_FreqList := cs_NR_MRDC_FreqList(v_EUTRABandInd, v_NRBandInd);

    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_OctetData (bit2oct(encvalue(v_MRDC_FreqList)), "MRDC_Freq"));

    // Finally receive both NR and MRDC capabilities

    v_NRCapability := oct2bit(f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "NRCap"));

    v_ENDCCapability := oct2bit(f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "ENDCCap"));

    // Check NR Capability

    v_Result := decvalue(v_NRCapability, v_NR_Cap);

    if (v_Result != 0) {

      FatalError(__FILE__, __LINE__, "Decoding error");

    }

    f_NR_MobileInfo_NRCap_Set (v_NR_Cap);
After Change

  import from NR_CA_CommonFunctions all;

  import from ENDC_CA_CommonFrequencyFunctions all;

  import from EUTRA_NR_Parameters all;

  import from NR_FrequencyCommon all;

  import from TestcaseProperties all;
    function fl_NR_ENDC_UECapabilityTransfer(NR_CellId_Type p_CellId) runs on ENDC_NR_PTC

  {

    var template (value) FreqBandList v_MRDC_FreqList;

    var octetstring v_OctetData;

    var bitstring v_ENDCCapability;

    var bitstring v_NRCapability;

    var UE_NR_Capability v_NR_Cap;

    var UE_MRDC_Capability v_MRDC_Cap;

    var integer v_Result;

    var integer v_EUTRABandInd;

    var integer v_NRBandInd := f_NR_CellInfo_GetBandIndicator(p_CellId);

    var BandCombinationList v_BandCombinationList;

    var FreqBandList v_FreqBandList;

    var integer i;

    var boolean v_MatchedNRBand := false;

    var boolean v_MatchedNRBandMRDC := false;
    var NR_CA_BandCombination_Type v_NR_CA_BandCombination;

    var NR_CA_Tested_Type v_NR_CA_Tested;

    var integer v_NR_PrimaryBand, v_NR_SecondaryBand;
    // Have to receive EUTRA band first

    v_OctetData := f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "EUTRA Band");

    v_EUTRABandInd := oct2int(v_OctetData);

    // Then send both bands under test back to EUTRA
    if (f_GetTestcaseAttrib_CA_Configured_NR(testcasename())) {    

       v_NR_CA_BandCombination := f_ENDCCA_GetNR_CABand ( px_ENDC_CA_BandCombination );

       v_NR_CA_Tested := f_NR_GetCA_CombinationType(v_NR_CA_BandCombination);

       if (v_NR_CA_Tested == CA_InterBand) {         

          v_NR_PrimaryBand := f_NR_GetCA_PrimaryBand(v_NR_CA_BandCombination);

          v_NR_SecondaryBand := f_NR_GetCA_SecondaryBand(v_NR_CA_BandCombination);

          v_MRDC_FreqList := cs_NR_MRDC_FreqList_CA(v_EUTRABandInd, v_NR_PrimaryBand, v_NR_SecondaryBand); 

       }

    } else {

         v_MRDC_FreqList := cs_NR_MRDC_FreqList(v_EUTRABandInd, v_NRBandInd); 

    }
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_OctetData (bit2oct(encvalue(v_MRDC_FreqList)), "MRDC_Freq"));

    // Finally receive both NR and MRDC capabilities

    v_NRCapability := oct2bit(f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "NRCap"));

    v_ENDCCapability := oct2bit(f_EUTRA_NR_WaitForCoOrd_Data(EUTRA, "ENDCCap"));

    // Check NR Capability

    v_Result := decvalue(v_NRCapability, v_NR_Cap);

    if (v_Result != 0) {

      FatalError(__FILE__, __LINE__, "Decoding error");

    }

    f_NR_MobileInfo_NRCap_Set (v_NR_Cap);
2.2 Change 2
	Template name
	cs_NR_MRDC_FreqList_CA

	Reason for change
	New template to be used in change 1

	Summary of change
	New template which is used in change 1 and which was derived from cs_NR_MRDC_FreqList.


	TTCN module
	Common\NR\NR_RRC_Templates.ttcn

	MCC160 Comment
	


After Change

    template (value) FreqBandList cs_NR_MRDC_FreqList_CA(integer p_EUTRA,

                                                       integer p_NR,

                                                       integer p_NR2) :=

  { 

    cs_NR_BandInformationEUTRA(p_EUTRA),

    cs_NR_BandInformationNR(p_NR), 

    cs_NR_BandInformationNR(p_NR2)

  };
2.3 Change 3
	Function name
	f_GetTestcaseAttrib_CA_Configured_NR

	Reason for change
	New property function to mark test as a CA test having aggregation in NR. Check if a test is CA in NR path is needed for change 1


	Summary of change
	New function f_GetTestcaseAttrib_CA_Configured_NR has been created. Already existing function f_GetTestcaseAttrib_CA_Configured is used to indicate that aggregation is in LTE path.

	TTCN module
	ENDC\common\TestcaseProperties.ttcn

	MCC160 Comment
	


After Change

    function f_GetTestcaseAttrib_CA_Configured_NR(charstring p_Testcase) return boolean

  {

    select (p_Testcase) {

      case ("TC_8_2_4_1_1_3_ENDC") { return true; }

    }
   return false;
  }
2.4 Change 4
	Function name
	f_NR_RetrieveBWP_DownlinkCommonSCell_Add

	Reason for change
	The 38.508-1 defines PDCCH-ConfigCommon with ra-SearchSpace by default. This is not required for the ENDC/SA carrier aggregation testcases which have SCell addition as the RACH procedure will not be performed on the scell. 

As per the TS 38.213 (below), A UE monitors PDCCH candidates in the search space sets for only the primary cell.

Also as per TS 38.321 the the RAR response is received only on the spcell, so the ra-searchspace should not be configured for scell.  

Prose CR associated with this change.

	Summary of change
	Configuration of RA common search spaces as per associated prose has been removed for the Scell during Scell addition.

	TTCN module
	Common\NR\NR_CommonFunctions_CA.ttcn

	MCC160 Comment
	


Before Change

  function f_NR_RetrieveBWP_DownlinkCommonSCell_Add(NR_DownlinkBWP_Type p_DL_BWP)

    return template(value) BWP_DownlinkCommon

  { //@sic R5-201093 sic@

    var template(value) BWP_DownlinkCommon v_BWP_DownlinkCommon;

    var NR_DownlinkBWP_Type v_NR_DownlinkBWP := p_DL_BWP;

    var template(omit) SearchSpaceId v_SearchSpaceSIB1 := tsc_NR_SearchSpaceId_Zero;

    var template(omit) SearchSpaceId v_PagingSearchSpace := tsc_NR_SearchSpaceId_Zero;

    var template(omit) SearchSpaceId v_SearchSpaceOtherSystemInformation := tsc_NR_SearchSpaceId_SISS;

    if (f_GetTestcaseAttrib_ENDC(testcasename())) { // Acc to 38.508-1 Table 4.6.3-96: PDCCH-ConfigCommon con EN-DC

      v_SearchSpaceSIB1 := omit;

      v_PagingSearchSpace := omit;

      v_SearchSpaceOtherSystemInformation := omit;

    }

    v_BWP_DownlinkCommon := cs_38508_BWP_DownlinkCommon(v_NR_DownlinkBWP.BWP.R15,

                                                        cs_38508_PDCCH_ConfigCommon(omit,  //SCell_Add

                                                                                    v_NR_DownlinkBWP.Pdcch.CoresetArray[1].R15, //commonControlResourceSet

                                                                                    omit,   //SCell_Add commonSearchSpaceList

                                                                                    omit,   //SCell_Add   searchSpaceZero

                                                                                    -,

                                                                                    v_SearchSpaceSIB1,

                                                                                    v_PagingSearchSpace,

                                                                                    v_SearchSpaceOtherSystemInformation),

                                                        v_NR_DownlinkBWP.Pdsch.ConfigCommon.R15);

    return v_BWP_DownlinkCommon;

  }
After Change

   function f_NR_RetrieveBWP_DownlinkCommonSCell_Add(NR_DownlinkBWP_Type p_DL_BWP)

    return template(value) BWP_DownlinkCommon

  { //@sic R5-201093 sic@

    var template(value) BWP_DownlinkCommon v_BWP_DownlinkCommon;

    var NR_DownlinkBWP_Type v_NR_DownlinkBWP := p_DL_BWP;

    var template(omit) SearchSpaceId v_SearchSpaceSIB1 := tsc_NR_SearchSpaceId_Zero;

    var template(omit) SearchSpaceId v_PagingSearchSpace := tsc_NR_SearchSpaceId_Zero;

    var template(omit) SearchSpaceId v_SearchSpaceOtherSystemInformation := tsc_NR_SearchSpaceId_SISS;

    if (f_GetTestcaseAttrib_ENDC(testcasename())) { // Acc to 38.508-1 Table 4.6.3-96: PDCCH-ConfigCommon con EN-DC

      v_SearchSpaceSIB1 := omit;

      v_PagingSearchSpace := omit;

      v_SearchSpaceOtherSystemInformation := omit;

    }

    v_BWP_DownlinkCommon := cs_38508_BWP_DownlinkCommon(v_NR_DownlinkBWP.BWP.R15,

                                                        cs_38508_PDCCH_ConfigCommon(omit,  //SCell_Add

                                                                                    v_NR_DownlinkBWP.Pdcch.CoresetArray[1].R15, //commonControlResourceSet

                                                                                    omit,   //SCell_Add commonSearchSpaceList

                                                                                    omit,   //SCell_Add   searchSpaceZero

                                                                                    omit, //ra-SearchSpace
                                                                                    v_SearchSpaceSIB1,

                                                                                    v_PagingSearchSpace,

                                                                                    v_SearchSpaceOtherSystemInformation),

                                                        v_NR_DownlinkBWP.Pdsch.ConfigCommon.R15);

    return v_BWP_DownlinkCommon;

  }
3 Execution Log Files

3.1 SDM855+SDX55
The Qualcomm SDM855+SDX55 UE passed this test case on Keysight 5G Protocol Conformance Toolset on CA Inter-band combination DC_1A_n78A_n79A. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test case execution log file:

Keysight\TC_8_2_4_1_1_3_LOG.html

In the log file (in .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.
Anritsu\TC_8 4 2 1 1 3_Log.xml
This log is evidence for successfully passing the test over ENDC band CA_1A_N78A_N79A. 

· PICS/PIXIT parameter file:
Keysight\TC_8_2_4_1_1_3_PICS_PIXIT.xml
Anritsu\ TC_8_2_4_1_1_3_PICS_PIXIT.txt

4 References
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	R5s200625: ENDC FR1: Supporting information for agreement of Inter band CA RRC test case 8.2.4.1.1.3



