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1. Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 7.1.2.3.3 which is part of the ENDC test suite in the ‘iWD-TTCN3-B2018-12_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:
7.1.2.3.3
Test Group:
\ENDC\7_1_2\
ATS Version:
iWD-TTCN3-B2018-12_D19wk23
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System

UE used:
HiSilicon Balong 5000
Verification Status:
PASS

4. Corrections required for EN-DC test case 7.1.2.3.3 using wk23
Change 4.1
	Function name
	function fl_TC_7_1_2_3_3and4(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

	Reason for change
	1. First uplink loopback data shall include MAC BSR which is 2 octets, so variable v_RLC_SDUsize shall be decreased 2 octets to make MAC BSR available in TBS calculation. 
2. Since RLC SDUs has been looped to v_NR_AM_Window_Size already in step 1, so the beginning index number of step 4 in p_RLC_Rec.NR_RLC_DataList shall be i + v_NR_AM_Window_Size and then the calculation of Poll bit in function f_NR_RxAMD_SDU_GetPoll shall be i + v_NR_AM_Window_Size which is the index number of p_RLC_Rec.NR_RLC_DataList.
3. There is no generation function before step 6 which will cause sending data missing in step 6.

	Summary of change
	1. Change v_RLC_SDUsize from 9 and 8 to 7 and 6 to match TBS.This change is included in draft prose CR of 7.1.2.3.3.
2. Change p_RLC_Rec.NR_RLC_DataList[i] to p_RLC_Rec.NR_RLC_DataList[i + v_NR_AM_Window_Size] in the for loop in step 4 and change i to i + v_NR_AM_Window_Size in step 5 f_NR_RxAMD_SDU_GetPoll 3rd parameter.
3. Add fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, 1); before step 6.

	TTCN module
	\NR_TC_Common\7_1_2\RLC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before change
    function fl_TC_7_1_2_3_3and4(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_SDUsize := 13;

    var integer v_NR_AM_Window_Size;

    var B1_Type v_Poll;

    var integer i;

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

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

    var integer v_SlotsNumber;

    var template (value) NR_DRB_DataPerSlotList_DL_Type v_DataPerSlotList;

    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;

    var integer v_VerdictFilter; // @sic R5-185083 sic@

    if (p_RLC_Rec.AM_SN_Size == 18) {

      v_NR_AM_Window_Size := tsc_NR_AM_Window_Size_18;

      v_RLC_SDUsize := 9;  // @sic R5-185083 sic@

      // TBS = RLC PDU data + RLC header without SO (3 octets) + MAC header (2 octets) = 9 + 3 + 2 = 14 octets = 112 bits => TBS = 112 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(112, v_NR_UplinkBWP);

      v_VerdictFilter := 2048;

    } else { //SN12

      v_NR_AM_Window_Size := tsc_NR_AM_Window_Size_12;

      v_RLC_SDUsize := 8; // @sic R5-185083 sic@

      // TBS = RLC PDU data + RLC header without SO(2 octet) + MAC header(2 octets) = 8 + 2 + 2 = 12 octets = 96 bits => TBS = 96 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(96, v_NR_UplinkBWP);

      v_VerdictFilter := 256;

    }

    v_SlotsNumber := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);

    // generate 2048/131072 (v_NR_AM_Window_Size) RLC SDUs = PDCP PDUs for transmission

    // for steps 1 and 2, generation for steps 4 and 5 to be done later.

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, v_NR_AM_Window_Size);

    // put those 2048/131072 (tsc_NR_AM_Window_Size) AMD PDUs into a list for transmission

    v_Poll := tsc_NR_P_NoPoll; // no indication of Poll bit usage in the prose

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

      v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, p_RLC_Rec.NR_RLC_DataList[i]);

      v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber * 20 * i, -, v_NR_RLC_AMD_PDU);

    }

    // During the whole test sequence, the SS should not allocate UL grants unless when explicitly stated so in the procedure.

    // @siclog "Step 0" siclog@ prose change needed ! ... or may be assumed ....but it has to be done explicitly

    // The SS does not allocate any uplink grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // EXCEPTION:   The SS is configured 500 ms in advance for step 1 and 2. Step 1 is executed 131072 times such that 1 AMD PDU is transmitted every second radio frame. (Note 1).

    // Step 2 is started 60 ms after the first DL AMD PDU has been transmitted in step 1 (Note 1).

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    // EXCEPTION:   In parallel to steps 1 and 2, the behaviour described in Table 7.1.2.3.3.3.2-2 resp. Table 7.1.2.3.4.3.2-2 is running.

    // @siclog "Step 1" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals 0 and is incremented for each PDU transmitted (Note 1).

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // @siclog "Step 2" siclog@

    // The SS transmits 1 UL grant (UL grant allocation type [2]) in every second radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU (Note 1).

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);

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

      v_Poll := f_NR_RxAMD_SDU_GetPoll(p_RLC_Rec, p_NR_DRB_Id, i, ?);

      if (i == 0) { // SN = 0

        f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour Step 1");

      }

      else { // SN = 1 .. 131071

        if (((i+1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour" & " i = " &  int2str(i) )}; // @sic R5-185083, R5-187106 sic@

      }

      if (v_Poll == '1'B) {

        f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

      }

    }

    // @siclog "Step 3" siclog@

    // The SS does not allocate any uplink grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // generate 2048/131072 (v_NR_AM_Window_Size) RLC SDUs = PDCP PDUs for transmission

    // for steps 1 and 2, generation for steps 4 and 5 to be done later.

    // will overwrite the RLC Data PDU List which has been used above - Pseudo Random Bit Sequence positions are not reset.

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec,

                              v_RLC_SDUsize,

                              v_NR_AM_Window_Size,

                              v_NR_AM_Window_Size);

    // put those 2048/131072 (v_NR_AM_Window_Size) AMD PDUs into a list for transmission

    v_Poll := tsc_NR_P_NoPoll; // no indication of Poll bit usage in the prose

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

      v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, p_RLC_Rec.NR_RLC_DataList[i]);

      v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber * 20 * i, -, v_NR_RLC_AMD_PDU);

    }

    // EXCEPTION:   The SS is configured 500ms in advance for step 4 and 5.Step 4 is executed  131072  times such that 1 AMD PDU is transmitted every second radio frame. (Note 1).

    // Step 5 is started 60 ms after the first DL AMD PDU has been transmitted in step 4 (Note 1).

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    // EXCEPTION:   In parallel to steps 4 and 5, the behavior described in Table 7.1.2.3.4.3.2-3 is running.

    // @siclog "Step 4" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals  131072 and is incremented for each PDU transmitted.

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // @siclog "Step 5" siclog@

    // The SS transmits 1 UL grant (UL grant allocation type [2]) in every second radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU (Note 1).

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);

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

      v_Poll := f_NR_RxAMD_SDU_GetPoll(p_RLC_Rec, p_NR_DRB_Id, i, ?);

      if (((i+1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour" & " i = " &  int2str(i))}; // @sic R5-185083, R5-187106 sic@

      if (v_Poll == '1'B) {

        f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

      }

    }

    // @siclog "Step 6" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals 0.

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id); // first SDU in RLC Data List, AM_Tx_Next has wrapped around !

    // @siclog "Step 7" siclog@

    // The SS starts the UL default grant transmission.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmit an AMD PDU with SN=0?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, 0, ?); // first SDU in RLC Data List, AM_Rx_Next has wrapped around !

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

    // The SS transmits a STATUS PDU with ACK_SN = 1.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  } 
After change
    function fl_TC_7_1_2_3_3and4(NR_RLC_SS_State_Type p_RLC_Rec,

                               DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  {

    var SubFrameTiming_Type v_TimingDL;

    var SubFrameTiming_Type v_TimingUL;

    var integer v_RLC_SDUsize := 13;

    var integer v_NR_AM_Window_Size;

    var B1_Type v_Poll;

    var integer i;

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;

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

    var integer v_SlotsNumber;

    var template (value) NR_DRB_DataPerSlotList_DL_Type v_DataPerSlotList;

    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;

    var integer v_VerdictFilter; // @sic R5-185083 sic@

    if (p_RLC_Rec.AM_SN_Size == 18) {

      v_NR_AM_Window_Size := tsc_NR_AM_Window_Size_18;

      v_RLC_SDUsize := 7;  // @sic R5-185083 sic@
      // TBS = RLC PDU data + RLC header without SO (3 octets) + MAC BSR (2 octets) + MAC header (2 octets) = 7 + 3 + 2 + 2 = 14 octets = 112 bits => TBS = 112 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(112, v_NR_UplinkBWP);

      v_VerdictFilter := 2048;

    } else { //SN12

      v_NR_AM_Window_Size := tsc_NR_AM_Window_Size_12;

      v_RLC_SDUsize := 6; // @sic R5-185083 sic@

      // TBS = RLC PDU data + RLC header without SO(2 octet) + MAC BSR (2 octets) + MAC header(2 octets) = 6 + 2 + 2 + 2 = 12 octets = 96 bits => TBS = 96 bits

      v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(96, v_NR_UplinkBWP);

      v_VerdictFilter := 256;

    }

    v_SlotsNumber := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);

    // generate 2048/131072 (v_NR_AM_Window_Size) RLC SDUs = PDCP PDUs for transmission

    // for steps 1 and 2, generation for steps 4 and 5 to be done later.

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, v_NR_AM_Window_Size);

    // put those 2048/131072 (tsc_NR_AM_Window_Size) AMD PDUs into a list for transmission

    v_Poll := tsc_NR_P_NoPoll; // no indication of Poll bit usage in the prose

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

      v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, p_RLC_Rec.NR_RLC_DataList[i]);

      v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber * 20 * i, -, v_NR_RLC_AMD_PDU);

    }

    // During the whole test sequence, the SS should not allocate UL grants unless when explicitly stated so in the procedure.

    // @siclog "Step 0" siclog@ prose change needed ! ... or may be assumed ....but it has to be done explicitly

    // The SS does not allocate any uplink grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // EXCEPTION:   The SS is configured 500 ms in advance for step 1 and 2. Step 1 is executed 131072 times such that 1 AMD PDU is transmitted every second radio frame. (Note 1).

    // Step 2 is started 60 ms after the first DL AMD PDU has been transmitted in step 1 (Note 1).

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    // EXCEPTION:   In parallel to steps 1 and 2, the behaviour described in Table 7.1.2.3.3.3.2-2 resp. Table 7.1.2.3.4.3.2-2 is running.

    // @siclog "Step 1" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals 0 and is incremented for each PDU transmitted (Note 1).

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // @siclog "Step 2" siclog@

    // The SS transmits 1 UL grant (UL grant allocation type [2]) in every second radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU (Note 1).

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);

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

      v_Poll := f_NR_RxAMD_SDU_GetPoll(p_RLC_Rec, p_NR_DRB_Id, i, ?);

      if (i == 0) { // SN = 0

        f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour Step 1");

      }

      else { // SN = 1 .. 131071

        if (((i+1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour" & " i = " &  int2str(i) )}; // @sic R5-185083, R5-187106 sic@

      }

      if (v_Poll == '1'B) {

        f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

      }

    }

    // @siclog "Step 3" siclog@

    // The SS does not allocate any uplink grant.

    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    // generate 2048/131072 (v_NR_AM_Window_Size) RLC SDUs = PDCP PDUs for transmission

    // for steps 1 and 2, generation for steps 4 and 5 to be done later.

    // will overwrite the RLC Data PDU List which has been used above - Pseudo Random Bit Sequence positions are not reset.

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec,

                              v_RLC_SDUsize,

                              v_NR_AM_Window_Size,

                              v_NR_AM_Window_Size);

    // put those 2048/131072 (v_NR_AM_Window_Size) AMD PDUs into a list for transmission

    v_Poll := tsc_NR_P_NoPoll; // no indication of Poll bit usage in the prose

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

      v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, p_RLC_Rec.NR_RLC_DataList[i + v_NR_AM_Window_Size]);//Script failure spc modify 20190615

      v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber * 20 * i, -, v_NR_RLC_AMD_PDU);

    }

    // EXCEPTION:   The SS is configured 500ms in advance for step 4 and 5.Step 4 is executed  131072  times such that 1 AMD PDU is transmitted every second radio frame. (Note 1).

    // Step 5 is started 60 ms after the first DL AMD PDU has been transmitted in step 4 (Note 1).

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 60);

    // EXCEPTION:   In parallel to steps 4 and 5, the behavior described in Table 7.1.2.3.4.3.2-3 is running.

    // @siclog "Step 4" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals  131072 and is incremented for each PDU transmitted.

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // @siclog "Step 5" siclog@

    // The SS transmits 1 UL grant (UL grant allocation type [2]) in every second radio frame to enable the UE to return each received AMD PDU in one looped back AMD PDU (Note 1).

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);

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

      v_Poll := f_NR_RxAMD_SDU_GetPoll(p_RLC_Rec, p_NR_DRB_Id, i + v_NR_AM_Window_Size, ?);

      if (((i+1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, "Parallel behaviour" & " i = " &  int2str(i))}; // @sic R5-185083, R5-187106 sic@

      if (v_Poll == '1'B) {

        f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

      }

    }

    fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, 1);
    // @siclog "Step 6" siclog@

    // The SS transmits an AMD PDU to the UE. SN equals 0.

    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id); // first SDU in RLC Data List, AM_Tx_Next has wrapped around !

    // @siclog "Step 7" siclog@

    // The SS starts the UL default grant transmission.

    f_NR_ULGrantConfiguration_Start(nr_Cell1);

    // @siclog "Step 8" siclog@

    // Check: Does the UE transmit an AMD PDU with SN=0?

    f_NR_RxAMD_SDU (p_RLC_Rec, p_NR_DRB_Id, 0, ?); // first SDU in RLC Data List, AM_Rx_Next has wrapped around !

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 8");

    // @siclog "Step 9" siclog@

    // The SS transmits a STATUS PDU with ACK_SN = 1.

    f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);

  }
5. Execution Log Files
5.1 HiSilicon Balong 5000
The HiSilicon Balong 5000 UE passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610 on EN-DC band combination DC_3A_n78A.The documentation below is enclosed as evidence of the successful test case run [1]:
· Test Case Execution log file: 
TC_7_1_2_3_3_ENDC_3A_N78_LOG
· PICS settings used:

TC_7_1_2_3_3_ENDC_3A_N78_PICS

· PIXIT settings used:
TC_7_1_2_3_3_ENDC_3A_N78_PIXIT
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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