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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.1.3.6 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:
7.1.1.3.6
Test Group:
\ENDC\7_1_2\
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 7.1.1.3.6 using wk23
Change 4.1
	Function name
	function f_TC_7_1_1_3_6_ENDC_NR()

	Reason for change
	In the current implementation, the SS NR MAC is put into “No header manipulation DL/UL” test mode just before the reconfiguration to EN-DC state (SCG addition). In this mode the SS will forward all received NR MAC PDUs to TTCN. During the SCG addition procedure the UE will perform a RACH procedure on the NR cell. In this mode, this will result in a few MAC CEs (e.g. C-RNTI received in msg3) being forwarded to TTCN from the SS. 



	Summary of change
	First configure SS NR MAC in normal mode until after EN-DC state is configured. The reconfigure the SS for “No header manipulation DL/UL” test mode. A 1s delay is added to ensure the NR RACH procedure is complete before the SS is reconfigured.

	TTCN module
	MAC_ENDC_NR.ttcn

	MCC160 Comment
	


Before change
function f_TC_7_1_1_3_6_ENDC_NR() runs on ENDC_NR_PTC

  { //Correct handling of MAC control information / Buffer status / Periodic BSR timer expires

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList  := { cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL) };
    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    v_RLC_BearerConfigList[0] := cs_38508_RLC_BearerConfig_DRB(tsc_NR_DRB2,

                                                               cs_38508_RLC_Config_AM_DRB(f_NR_UL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1)), f_NR_DL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1))),

                                                               cs_38508_LogicalChannelConfig_DRB(2, kBps0, 7)) ;

    v_RLC_BearerConfigList[1] := cs_38508_RLC_BearerConfig_DRB(tsc_NR_DRB3,

                                                               cs_38508_RLC_Config_AM_DRB(f_NR_UL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1)), f_NR_DL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1))),

                                                               cs_38508_LogicalChannelConfig_DRB(1, kBps0, 6)) ;

    // Common test specific parameters for L2 as per 38.523-1 Table 7.1.0-1 and Table 7.1.1.3.6.3.3

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1);

    v_MAC_CellGroupConfig.bsr_Config := cs_NR_BSR_Config_71136;

    v_MAC_CellGroupConfig.phr_Config := { release := NULL };

    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    // 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 normal mode

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 2, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList, -, -, -, v_MAC_CellGroupConfig);

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

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_NR_TestBody_Set(true);

    f_TC_7_1_1_3_6_NR_TestBody(tsc_NR_DRB2);
    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_3_6_ENDC_NR() runs on ENDC_NR_PTC

  { //Correct handling of MAC control information / Buffer status / Periodic BSR timer expires

    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NormalMode)}; 
    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;

    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList_1; 

    //Init Cell parameters

    f_ENDC_NR_Init();

    //Create and configure NR cell1

    f_NR_CellConfig_Def(nr_Cell1);

    v_RLC_BearerConfigList[0] := cs_38508_RLC_BearerConfig_DRB(tsc_NR_DRB2,

                                                               cs_38508_RLC_Config_AM_DRB(f_NR_UL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1)), f_NR_DL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1))),

                                                               cs_38508_LogicalChannelConfig_DRB(2, kBps0, 7)) ;

    v_RLC_BearerConfigList[1] := cs_38508_RLC_BearerConfig_DRB(tsc_NR_DRB3,

                                                               cs_38508_RLC_Config_AM_DRB(f_NR_UL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1)), f_NR_DL_AM_RLC(f_NR_CellInfo_GetIsFR1(nr_Cell1))),

                                                               cs_38508_LogicalChannelConfig_DRB(1, kBps0, 6)) ;

    // Common test specific parameters for L2 as per 38.523-1 Table 7.1.0-1 and Table 7.1.1.3.6.3.3

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1);

    v_MAC_CellGroupConfig.bsr_Config := cs_NR_BSR_Config_71136;

    v_MAC_CellGroupConfig.phr_Config := { release := NULL };

    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    // Get NR capabilities sent during EUTRA preamble

    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);

    f_NR_AS_CipheringAlgorithm_Set(nea0);

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 2, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList, -, -, -, v_MAC_CellGroupConfig);
    // Wait for Trigger from EUTRA indicating start of Test Body

    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    f_Delay(1.0);
     v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

    f_NR_TestBody_Set(true);

    f_TC_7_1_1_3_6_NR_TestBody(tsc_NR_DRB2);

    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 4.2
	Function name
	function f_TC_7_1_1_3_6_ENDC_NR()

	Reason for change
	The current implementation uses the constants tsc_LCID_SCG_Bearer (=4), tsc_LCID_SCG_Bearer2 (=5) and tsc_LCID_SCG_Bearer3 (=6) for logical channel IDs when creating MAC PDUs containing RLC SDUs associated with the 3 active DRBs. This numbering will be correct for NR5GC operation but for EN-DC operation, the actual configured logical channel IDs will be 5, 6 and 7 (associated with DRB IDs 2, 3 and 4).

	Summary of change
	Derive the logical channel IDs to be used from the DRB ID passed into the test case, using the function f_NR_LogicalChannelId_DRB().

	TTCN module
	MAC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change
  function f_TC_7_1_1_3_6_NR_TestBody(DRB_Identity p_NR_DRB_Id1) runs on NR_BASE_PTC

  {

    //TB sizes 40, 40, 320

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation[3];

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var integer i;

    var NR_MAC_SDU_Type v_EncodedRlcPdu;

    var NR_MAC_SDU_Type v_EncodedRlcPdu_Poll;

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (present) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListUL;

    var template (present) NR_MAC_CE_SubPDU_UL_List_Type v_CE_SubPDUListUL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;

    timer t_Watchdog := 5.0;

    v_NR_ResourceAllocation[0] := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    v_NR_ResourceAllocation[1] := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    v_NR_ResourceAllocation[2] := f_NR_ResourceAllocation_UplinkGrant(320, v_NR_UplinkBWP);

    //v_NR_ResourceAllocation[3] := f_NR_ResourceAllocation_UplinkGrant(24/*320*/, v_NR_UplinkBWP);

    // Stop UL Grant configuration

    //@siclog "Step 1" siclog@

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL

    //@siclog "Step 2" siclog@

    //3 B PDCP H + 3 Byte RLC H + 11B PDCP SDU = 17Byte RLC PDU + 2B MAC Sub header =152 bit  an allowed TB size

    v_EncodedRlcPdu := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));


    v_EncodedRlcPdu_Poll := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_Poll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, cs_TimingInfo_NR(v_TimingDL), v_MAC_PDUListDL));

    //@siclog "Step 3" siclog@

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 40); // 40 ms later

    f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0].Imcs, cs_NR_FreqDomainSchedulExplicit(-, v_NR_ResourceAllocation[0].Lrbs)); // Imcs Lrb 40 bits

    // @siclog "Step 4" siclog@

    t_Watchdog.start;

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, ('????1'B, '???1?'B, '??1??'B, '?1???'B, '1????'B))) };  //LCG 2, present

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('????'O)) }; //cr_NR_MAC_Padding_SubPDU('??'O)) }; TTCN CR  // 1byte Padding header and 1 byte padding payload

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    for (i :=0; i<2; i:= i+1) { // Repeat 2 times

      //@siclog "Step 5-6" siclog@

      v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, (((i+1) *180) + 40)); // BSR-Timer =160 ms, +10% tolerace and rounded to 180 ms 40 ms later

      f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0]); // Imcs Lrb 32 bits

      // @siclog "Step 7" siclog@

      v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, ('????1'B, '???1?'B, '??1??'B, '?1???'B, '1????'B))) };  //LCG 2, present

      v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('????'O)) }; // 1byte Padding header and 2 byte padding payload

      DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    }

    //@siclog "Step 8" siclog@

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL

    //3 B PDCP H + 3 Byte RLC H + 11B PDCP SDU = 17Byte RLC PDU + 2B MAC Sub header =152 bit  an allowed TB size

    //Removed v_EncodedRlcPdu2 := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer2, v_EncodedRlcPdu) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, cs_TimingInfo_NR(v_TimingDL), v_MAC_PDUListDL));

    //@siclog "Step 9" siclog@

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 40); // 40 ms later

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[1]); // Imcs Lrb 40 bits

    // @siclog "Step 10" siclog@

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_LongBSR_SubHeader(int2bit(3, 8)), cr_LongBSR_Payload('00000110'B, {?, ?})) }; //LCG 2, 1

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, omit) };

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    for (i :=0; i<2; i:= i+1) { // Repeat 2 times

      //@siclog "Step 11-12" siclog@

      v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, (((i+1) *180) + 40)); // BSR-Timer =160 ms, +10% tolerace and rounded to 180 ms + 40 ms later

      f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[1]); // Imcs Lrb 40 bits

      // @siclog "Step 13" siclog@

      v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_LongBSR_SubHeader(int2bit(3, 8)), cr_LongBSR_Payload('00000110'B, {?, ?})) }; //LCG 2, 1

      v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, omit) };

      DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1,  -, v_MAC_PDUListUL));

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");

    }

    // @siclog "Step 14" siclog@

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation[2]); //TBD Imcs Lrb 320 bits

    // @siclog "Step 15" siclog@

    v_SDU_SubPDUListUL := {

      cr_NR_MAC_SDU_SubPDU(cr_NR_MAC_SubHeaderWithLI(tsc_LCID_SCG_Bearer2, int2bit(17, 8), '0'B), v_EncodedRlcPdu_Poll),

      cr_NR_MAC_SDU_SubPDU(cr_NR_MAC_SubHeaderWithLI(tsc_LCID_SCG_Bearer, int2bit(17, 8), '0'B), v_EncodedRlcPdu_Poll)

    };

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(v_SDU_SubPDUListUL) };

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1,  -, v_MAC_PDUListUL));

    t_Watchdog.stop;

    f_NR_RLC_Status_MAC_PDU_Tx(tsc_LCID_SCG_Bearer2, 1, p_NR_DRB_Id1 );

    f_NR_RLC_Status_MAC_PDU_Tx(tsc_LCID_SCG_Bearer, 1, p_NR_DRB_Id1 );

  }
After change

function f_TC_7_1_1_3_6_NR_TestBody(DRB_Identity p_NR_DRB_Id1) runs on NR_BASE_PTC

  {

    //TB sizes 40, 40, 320

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation[3];

    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);

    var integer i;

    var NR_MAC_SDU_Type v_EncodedRlcPdu;

    var NR_MAC_SDU_Type v_EncodedRlcPdu_Poll;

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (present) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListUL;

    var template (present) NR_MAC_CE_SubPDU_UL_List_Type v_CE_SubPDUListUL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;

     var B6_Type v_LCID_SCG_Bearer := int2bit(f_NR_LogicalChannelId_DRB(p_NR_DRB_Id1), 6);
    var B6_Type v_LCID_SCG_Bearer2 := int2bit(f_NR_LogicalChannelId_DRB(tsc_NR_DRB3), 6);
    timer t_Watchdog := 5.0;

    v_NR_ResourceAllocation[0] := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    v_NR_ResourceAllocation[1] := f_NR_ResourceAllocation_UplinkGrant(40, v_NR_UplinkBWP);

    v_NR_ResourceAllocation[2] := f_NR_ResourceAllocation_UplinkGrant(320, v_NR_UplinkBWP);

    // Stop UL Grant configuration

    //@siclog "Step 1" siclog@

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL

    //@siclog "Step 2" siclog@

    //3 B PDCP H + 3 Byte RLC H + 11B PDCP SDU = 17Byte RLC PDU + 2B MAC Sub header =152 bit  an allowed TB size

    v_EncodedRlcPdu := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));

    v_EncodedRlcPdu_Poll := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_Poll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(v_LCID_SCG_Bearer, v_EncodedRlcPdu) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, cs_TimingInfo_NR(v_TimingDL), v_MAC_PDUListDL));

    //@siclog "Step 3" siclog@

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 40); // 40 ms later

    //f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0].Imcs, cs_NR_FreqDomainSchedulExplicit(-, v_NR_ResourceAllocation[0].Lrbs)); // Imcs Lrb 40 bits

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0]);

    // @siclog "Step 4" siclog@

    t_Watchdog.start;

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, ('????1'B, '???1?'B, '??1??'B, '?1???'B, '1????'B))) };  //LCG 2, present

    //v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, int2bit(2,5))) };  //LCG 2, present

      v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('??'O)) }; // 1byte Padding header and 1 byte padding payload

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");

    for (i :=0; i<2; i:= i+1) { // Repeat 2 times

      //@siclog "Step 5-6" siclog@

      v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, (((i+1) *180) + 40)); // BSR-Timer =160 ms, +10% tolerace and rounded to 180 ms 40 ms later

      f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0]); // Imcs Lrb 32 bits

       //f_NR_ULGrantConfiguration_Start(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[0].Imcs, cs_NR_FreqDomainSchedulExplicit(-, v_NR_ResourceAllocation[0].Lrbs));//Deepti@7.1.1.3.6  // Imcs Lrb 40 bits

      // @siclog "Step 7" siclog@

      v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_ShortBSR_SubHeader, cr_ShortBSR_Payload('010'B, ('????1'B, '???1?'B, '??1??'B, '?1???'B, '1????'B))) };  //LCG 2, present

      v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, cr_NR_MAC_Padding_SubPDU('??'O)) // 1byte Padding header and 2 byte padding payload

      DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    }

    //@siclog "Step 8" siclog@

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL

    //3 B PDCP H + 3 Byte RLC H + 11B PDCP SDU = 17Byte RLC PDU + 2B MAC Sub header =152 bit  an allowed TB sizehis

   // v_EncodedRlcPdu2 := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_11B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(v_LCID_SCG_Bearer2, v_EncodedRlcPdu) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, cs_TimingInfo_NR(v_TimingDL), v_MAC_PDUListDL));

    //@siclog "Step 9" siclog@

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 40); // 40 ms later

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[1]); // Imcs Lrb 40 bits

    // @siclog "Step 10" siclog@

    v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_LongBSR_SubHeader(int2bit(3, 8)), cr_LongBSR_Payload('00000110'B, {?, ?})) }; //LCG 2, 1

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, omit) };

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1, -, v_MAC_PDUListUL));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 10");

    for (i :=0; i<2; i:= i+1) { // Repeat 2 times

      //@siclog "Step 11-12" siclog@

      v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, (((i+1) *180) + 40)); // BSR-Timer =160 ms, +10% tolerace and rounded to 180 ms + 40 ms later

      f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation[1]); // Imcs Lrb 40 bits

      // @siclog "Step 13" siclog@

      v_CE_SubPDUListUL := { cr_NR_MAC_CE_SubPDU_UL(cr_NR_MAC_LongBSR_SubHeader(int2bit(3, 8)), cr_LongBSR_Payload('00000110'B, {?, ?})) }; //LCG 2, 1

      v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(omit, v_CE_SubPDUListUL, omit) };

      DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1,  -, v_MAC_PDUListUL));

      f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");

    }

    // @siclog "Step 14" siclog@

    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation[2]); //TBD Imcs Lrb 320 bits

    // @siclog "Step 15" siclog@

    v_SDU_SubPDUListUL := {

      cr_NR_MAC_SDU_SubPDU(cr_NR_MAC_SubHeaderWithLI(v_LCID_SCG_Bearer2, int2bit(17, 8), '0'B), v_EncodedRlcPdu_Poll),

      cr_NR_MAC_SDU_SubPDU(cr_NR_MAC_SubHeaderWithLI(v_LCID_SCG_Bearer, int2bit(17, 8), '0'B), v_EncodedRlcPdu_Poll)

    };

    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(v_SDU_SubPDUListUL) };

    DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id1,  -, v_MAC_PDUListUL));

    t_Watchdog.stop;

    f_NR_RLC_Status_MAC_PDU_Tx(v_LCID_SCG_Bearer2, 1, p_NR_DRB_Id1 );

    f_NR_RLC_Status_MAC_PDU_Tx(v_LCID_SCG_Bearer, 1, p_NR_DRB_Id1 );

  }
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_3_6_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.
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