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1. [bookmark: _Toc122434485][bookmark: _Toc51267893]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 7.1.2.3.4 which is part of the ATS iwd-TTCN3-B2019-06_D20wk25 test suite. 
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. 
Contact:	Fu Wang
	wangfu@datangmobile.cn
0. [bookmark: _Toc51267894]Verification Test Summary
Test Case: 	7.1.2.3.4
ATS Version:	iwd-TTCN3-B2019-06_D20wk25
System Simulator used:	Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:	HiSilicon Balong 5000
Verification Status:	PASS
1. [bookmark: _Toc295288959][bookmark: _Toc122434488][bookmark: _Toc51267895]Corrections required
1. [bookmark: _Toc325725665][bookmark: _Toc295288970][bookmark: _Toc122434493][bookmark: _Toc51267896]Change 1
	Function name
	fl_TC_7_1_2_3_3and4 ()

	Reason for change
	1. Related to R5s201226 UE may not transmit 64 RLC data PDUs at a time, TTCN should wait the UE finishing the transmit of 64 RLC data PDUs, and then to check it is true or not.

	Summary of change
	1. Rewrite step2 and step3a1.
Note: It need a prose CR to support.

	TTCN module
	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,
                               integer p_OuterLoop,
                               integer p_InnerLoop) runs on NR_BASE_PTC
  {
    var integer v_RLC_SDUsize; //@sic R5s190358 sic@
    var B1_Type v_Poll;
    var integer i;
    var integer j;
    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@
    var NR_RLC_DataFieldList_Type v_NR_RLC_DataList;
    
    if (p_RLC_Rec.AM_SN_Size == 18) {
      // TBS = RLC PDU data + RLC header without SO (3 octets)+ MAC header (2 octets) + BSR or padding(2 octets)= 7 + 3 + 2 + 2 = 14 octets = 112 bits => TBS = 112 bits
      v_VerdictFilter := 4096; // @sic R5s200315 sic@
    } else { //SN12
      // TBS = RLC PDU data + RLC header without SO(2 octet) + MAC header(2 octets) + BSR or padding(2 octets)= 8 + 2 + 2 + 2 = 14 octets = 112 bits => TBS = 112 bits
      v_VerdictFilter := 256;
    }
    v_RLC_SDUsize := 4; // @sic R5-185083, R5s190358, R5-202613 sic@
    v_SlotsNumber := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);
    
    // EXCEPTION: Steps 1 - 3a1 shall be repeated from j=0 to j=FLOOR((Maximum_RLC_SN/iteration_size).
    for (j := 0; j < p_OuterLoop; j:= j + 1) { // @sic R5-197663, R5-197664, R5-202613 sic@

    // generate p_InnerLoop  RLC SDUs = PDCP PDUs for transmission
    v_NR_RLC_DataList := fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, p_InnerLoop); // list offset is 0, TX_NEXT administered when generating
    
    // put those p_InnerLoop  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 < p_InnerLoop; i:= i + 1) {
      v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, v_NR_RLC_DataList[i]);
      v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber, -, v_NR_RLC_AMD_PDU); // @sic R5-202613 sic@
    }

    // @siclog "Step 1" siclog@
    // SS transmits several RLC PDUs in a RLC PDU List, the number of RLC PDUs sent is defined by the iteration_size. Each RLC Data PDU contains one RLC SDU.
    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,
                                                p_NR_DRB_Id,
                                                cs_TimingInfo_Now, // @sic R5-202613 sic@
                                                v_DataPerSlotList));
    
    // EXCEPTION: In Step 2, SS shall receive a RLC PDU and step 2 is repeated from SN=j*iteration_size to SN=(((j+1)*iteration_size)-1).
    // @siclog "Step 2" siclog@
    // CHECK: Does UE transmit a RLC Data PDU with SN=0 for the first iteration and then incremented by 1 at each iteration?
    for (i := 0; i < p_InnerLoop; i:= i + 1) { // @sic R5-202613 sic@
      v_Poll := f_NR_RxAMD_SDU_GetPoll(p_RLC_Rec, p_NR_DRB_Id, v_NR_RLC_DataList[i], ?);
      if ((i == 0) and (j == 0)) { // SN = 0
        f_NR_PreliminaryPass(__FILE__, __LINE__, " SN=0 ");
      }
      else { // SN = 1 ..
        if (((i+1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, " SN = " &  int2str((j * p_InnerLoop) + i) )}; // @sic R5-185083, R5-187106, R5s200315 sic@
      }
      // EXCEPTION: Step 3a1 describes behaviour that depends on the contents of the AMD PDU transmitted at Step 2.
      // @siclog "Step 3a1" siclog@
      // IF the UE has set the poll bit in the AMD PDU transmitted at Step 2 THEN the SS transmits a Status Report.
      if (v_Poll == '1'B) {
        f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);
      }
    }
    } // end outer loop

    // @siclog "Step 4" siclog@
    // SS transmits a RLC Data PDU containing one RLC SDU. RLC SN equals 0.
    // Regenerate RLC SDU so that PDCP SN is incremented (not reset to 0) @sic R5s190358 sic@
    v_NR_RLC_DataList := fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec,
                                                   v_RLC_SDUsize,
                                                   1);
    f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_RLC_DataList[p_RLC_Rec.AM_TX_Next]); // first SDU in RLC Data List, AM_TX_Next has wrapped around !
        
    // @siclog "Step 5" siclog@
    // CHECK: Does UE transmit a RLC Data PDU with SN=0?
    f_NR_RxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_RLC_DataList[p_RLC_Rec.AM_RX_Next], ?); // first SDU in RLC Data List, AM_RX_Next has wrapped around !
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
    
    // @siclog "Step 6" 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,
                 integer p_OuterLoop,
                 integer p_InnerLoop) runs on NR_BASE_PTC
  {
    var integer v_RLC_SDUsize; //@sic R5s190358 sic@
    var B1_Type v_Poll;
    var integer i;
    var integer j;
    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@
    var NR_RLC_DataFieldList_Type v_NR_RLC_DataList;
    var NR_RLC_PDUList_Type v_ReceivedPduList;
    var NR_DRB_COMMON_IND v_NR_DRB_COMMON_IND;    
    var template (present) NR_RLC_PDUList_Type v_NR_RLC_PDUList;  
    var template (present) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU_Expected;
    var integer n;
        
  if (p_RLC_Rec.AM_SN_Size == 18) {
    // TBS = RLC PDU data + RLC header without SO (3 octets)+ MAC header (2 octets) + BSR or padding(2 octets)= 7 + 3 + 2 + 2 = 14 octets = 112 bits => TBS = 112 bits
    v_VerdictFilter := 4096; // @sic R5s200315 sic@
  } else { //SN12
    // TBS = RLC PDU data + RLC header without SO(2 octet) + MAC header(2 octets) + BSR or padding(2 octets)= 8 + 2 + 2 + 2 = 14 octets = 112 bits => TBS = 112 bits
    v_VerdictFilter := 256;
  }
  v_RLC_SDUsize := 4; // @sic R5-185083, R5s190358, R5-202613 sic@
  v_SlotsNumber := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);
  
  // EXCEPTION: Steps 1 - 3a1 shall be repeated from j=0 to j=FLOOR((Maximum_RLC_SN/iteration_size).
  for (j := 0; j < p_OuterLoop; j:= j + 1) { // @sic R5-197663, R5-197664, R5-202613 sic@
  
  // generate p_InnerLoop  RLC SDUs = PDCP PDUs for transmission
  v_NR_RLC_DataList := fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec, v_RLC_SDUsize, p_InnerLoop); // list offset is 0, TX_NEXT administered when generating  
  
  // put those p_InnerLoop  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 < p_InnerLoop; i:= i + 1) {
    v_NR_RLC_AMD_PDU := f_NR_RLC_Get_AMD_FullSDU_TX(p_RLC_Rec, v_Poll, v_NR_RLC_DataList[i]);
    v_DataPerSlotList[i] := cs_NR_DRB_DataPerSlotList_DL_SingleAmdPdu(v_SlotsNumber, -, v_NR_RLC_AMD_PDU); // @sic R5-202613 sic@
    
    v_NR_RLC_AMD_PDU_Expected := f_NR_RLC_Get_AMD_FullSDU_RX(p_RLC_Rec, ?, v_NR_RLC_DataList[i]);
      v_NR_RLC_PDUList[i] := cr_NR_RLC_PDU_AMD(v_NR_RLC_AMD_PDU_Expected);    
  }  
         
    // @siclog "Step 1" siclog@
  // SS transmits several RLC PDUs in a RLC PDU List, the number of RLC PDUs sent is defined by the iteration_size. Each RLC Data PDU contains one RLC SDU.
  DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,
                        p_NR_DRB_Id,
                        cs_TimingInfo_Now, // @sic R5-202613 sic@  
                        v_DataPerSlotList));
  
  // EXCEPTION: In Step 2, SS shall receive a RLC PDU and step 2 is repeated from SN=j*iteration_size to SN=(((j+1)*iteration_size)-1).
    // @siclog "Step 2" siclog@
  // CHECK: Does UE transmit a RLC Data PDU with SN=0 for the first iteration and then incremented by 1 at each iteration?
  
   v_ReceivedPduList := {};
   n := 0
   while(n < p_InnerLoop){
      DRB.receive(car_NR_DRB_COMMON_IND_RLC_PDUList(nr_Cell1,
                                                  p_NR_DRB_Id,
                                                  -,
                                                  ?)) -> value v_NR_DRB_COMMON_IND;
   
   v_ReceivedPduList := v_ReceivedPduList & v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu;
  for (i := 0; i < lengthof(v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu); i:= i + 1) { 
    select (p_RLC_Rec.AM_SN_Size) {
     case (18) {
         v_Poll := v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu[i].AMD.SN18Bit.Header.Poll; 
      }
     case (12) {
      
      v_Poll := v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu[i].AMD.SN12Bit.Header.Poll; 
      }
    }
      if (v_Poll == '1'B) {
     // @siclog "Step 3a1" siclog@
     // EXCEPTION: Step 3a1 describes behaviour that depends on the contents of the AMD PDU transmitted at Step 2.
    select (p_RLC_Rec.AM_SN_Size) {
      case (18) {
        p_RLC_Rec.AM_RX_Next := (bit2int(v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu[i].AMD.SN18Bit.Header.SequenceNumber) + 1) mod f_Power(2, p_RLC_Rec.AM_SN_Size);
       }
      case (12) {       
       p_RLC_Rec.AM_RX_Next := (bit2int(v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu[i].AMD.SN12Bit.Header.SequenceNumber) + 1) mod f_Power(2, p_RLC_Rec.AM_SN_Size);
       }
     }
          f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);
          }
  }
  n := n + lengthof(v_NR_DRB_COMMON_IND.U_Plane.SlotData.PduSduList.RlcPdu);
  
    if (j == 0) { // SN = 0    
       f_NR_PreliminaryPass(__FILE__, __LINE__, " SN=0 ");
     }else 
      { // SN = 1 ..
        if (((j * p_InnerLoop + n) mod v_VerdictFilter) == 0) 
         {f_NR_PreliminaryPass(__FILE__, __LINE__, " SN = " &  int2str(j * p_InnerLoop + n) )}; 
     }
   }
    if(match(v_ReceivedPduList, v_NR_RLC_PDUList)){
      
    f_NR_PreliminaryPass(__FILE__, __LINE__, " Step 2 ");
      }else{
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, " Step 2 ");
     }
     
  } // end outer loop
    
    // @siclog "Step 4" siclog@
  // SS transmits a RLC Data PDU containing one RLC SDU. RLC SN equals 0.
  // Regenerate RLC SDU so that PDCP SN is incremented (not reset to 0) @sic R5s190358 sic@
  v_NR_RLC_DataList := fl_NR_GenerateRLC_AM_SDUs(p_RLC_Rec,
                           v_RLC_SDUsize,
                           1);
  f_NR_TxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_RLC_DataList[p_RLC_Rec.AM_TX_Next]); // first SDU in RLC Data List, AM_TX_Next has wrapped around !
    
    // @siclog "Step 5" siclog@
  // CHECK: Does UE transmit a RLC Data PDU with SN=0?
  f_NR_RxAMD_SDU(p_RLC_Rec, p_NR_DRB_Id, v_NR_RLC_DataList[p_RLC_Rec.AM_RX_Next], ?); // first SDU in RLC Data List, AM_RX_Next has wrapped around !
  f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
  
    // @siclog "Step 6" siclog@
  // The SS transmits a STATUS PDU with ACK_SN = 1.
  f_NR_TxSTATUS_PDU(p_RLC_Rec, p_NR_DRB_Id);  }

1. [bookmark: _Toc51267897]Branches executed	
1. [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc51267898]Execution Log Files
3. [bookmark: _Toc51267899]HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test Case Execution log file:
\ TC_7_1_2_3_4_NR5GC_N78.log
· PIXCIT settings used:
\ Pics(SA(TS)).xml
\Pixit(TC_7_1_2_3_4_NR5GC).xml
1. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc51267900]References
	[1]
	R5s201320:   Supporting information for agreement of NR5GC test case 7.1.2.3.4 in FR1



