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1. [bookmark: _Toc122434485][bookmark: _Toc61274152]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 7.1.2.3.4 which is part of the 5G ENDC 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:	Shaun Harry
	shaun.harry@keysight.com
	Parikshit Bhise
	parikshit.bhise@rogde-schwarz.com
0. [bookmark: _Toc61274153]Verification Test Summary 
Test Case: 	7.1.2.3.4.ENDC
ATS Version:	iwd-TTCN3-B2020-09_D20wk50
System Simulator used:	Keysight S8704A Protocol Conformance Toolset and R&S 5G Protocol Conformance Test platform
UE used:	Qualcomm SM8350 
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc61274154]Corrections required
1. [bookmark: _Toc61274155]Change 1 
	Function name
	function fl_TC_7_1_2_3_3and4()

	Reason for change
	Not needed to increment ‘i’ after ‘k’ loops ends since it is increment in “for” statement for the next interation of the “i” loop

	Summary of change
	Remove statement to increment value of ‘I’.

	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,
                               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 := 0; // @sic R5s201119 sic@
    var template (value) NR_DRB_DataPerSlotList_DL_Type v_DataPerSlotList;
    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;
    var template (present) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU_Expected;
    var integer v_VerdictFilter; // @sic R5-185083 sic@
    var NR_RLC_DataFieldList_Type v_NR_RLC_DataList;
    var NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU_Received;
    var NR_L2DataList_Type v_NR_L2DataList;
    var integer v_LenPDUList;
    var integer k;
    
.......................
    
    for (i := 0; i < p_InnerLoop; i:= i + 1) { // @sic R5-202613, R5-206326  sic@
      // Get next list of RLC PDUs
      v_NR_L2DataList := f_NR_RxAMD_SDU_GetList(p_RLC_Rec, p_NR_DRB_Id);
      v_LenPDUList := lengthof(v_NR_L2DataList.RlcPdu);
      for (k := 0; k < v_LenPDUList; k := k + 1) {
        // set i to account for k
        i := i + k;
        if (i == p_InnerLoop) {f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2, too many RLC PDUs received");};
        // extract the RLC PDU to be handled
        v_NR_RLC_AMD_PDU_Received := v_NR_L2DataList.RlcPdu[k].AMD;
        // build the RLC PDU expected (template)
        v_NR_RLC_AMD_PDU_Expected := f_NR_RLC_Get_AMD_FullSDU_RX(p_RLC_Rec, ?, v_NR_RLC_DataList[i]);
        // match the RLC PDU to be handled against the RLC PDU expected (template)
        if (not match (v_NR_RLC_AMD_PDU_Received, v_NR_RLC_AMD_PDU_Expected)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2, mismatch of received and expected PDUs");
        };
        // extract the received Pollbit
        select union (v_NR_RLC_AMD_PDU_Received) {
          case (SN18Bit) {
            v_Poll := v_NR_RLC_AMD_PDU_Received.SN18Bit.Header.Poll;
          }
          case (SN12Bit) {
            v_Poll := v_NR_RLC_AMD_PDU_Received.SN12Bit.Header.Poll;
          }
        }

        if ((i == 0) and (j == 0)) { // SN = 0
          f_NR_PreliminaryPass(__FILE__, __LINE__, " SN=0 ");
        }
        else { // SN = 1 ..
          if ((((j * p_InnerLoop) + i + 1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, " SN = " &  int2str((j * p_InnerLoop) + i) )}; // @sic R5-185083, R5-187106, R5s200315, R5s200957 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 k loop
      i := i + 1; // next value of i to be handled after a list of k elements has been processed
    } // end inner loop
    } // 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);
...............

	




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 := 0; // @sic R5s201119 sic@
    var template (value) NR_DRB_DataPerSlotList_DL_Type v_DataPerSlotList;
    var template (value) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU;
    var template (present) NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU_Expected;
    var integer v_VerdictFilter; // @sic R5-185083 sic@
    var NR_RLC_DataFieldList_Type v_NR_RLC_DataList;
    var NR_RLC_AMD_PDU_Type v_NR_RLC_AMD_PDU_Received;
    var NR_L2DataList_Type v_NR_L2DataList;
    var integer v_LenPDUList;
    var integer k;
    
………….
    
    for (i := 0; i < p_InnerLoop; i:= i + 1) { // @sic R5-202613, R5-206326  sic@
      // Get next list of RLC PDUs
      v_NR_L2DataList := f_NR_RxAMD_SDU_GetList(p_RLC_Rec, p_NR_DRB_Id);
      v_LenPDUList := lengthof(v_NR_L2DataList.RlcPdu);
      for (k := 0; k < v_LenPDUList; k := k + 1) {
        // set i to account for k
        i := i + k;
        if (i == p_InnerLoop) {f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2, too many RLC PDUs received");};
        // extract the RLC PDU to be handled
        v_NR_RLC_AMD_PDU_Received := v_NR_L2DataList.RlcPdu[k].AMD;
        // build the RLC PDU expected (template)
        v_NR_RLC_AMD_PDU_Expected := f_NR_RLC_Get_AMD_FullSDU_RX(p_RLC_Rec, ?, v_NR_RLC_DataList[i]);
        // match the RLC PDU to be handled against the RLC PDU expected (template)
        if (not match (v_NR_RLC_AMD_PDU_Received, v_NR_RLC_AMD_PDU_Expected)) {
          f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2, mismatch of received and expected PDUs");
        };
        // extract the received Pollbit
        select union (v_NR_RLC_AMD_PDU_Received) {
          case (SN18Bit) {
            v_Poll := v_NR_RLC_AMD_PDU_Received.SN18Bit.Header.Poll;
          }
          case (SN12Bit) {
            v_Poll := v_NR_RLC_AMD_PDU_Received.SN12Bit.Header.Poll;
          }
        }

        if ((i == 0) and (j == 0)) { // SN = 0
          f_NR_PreliminaryPass(__FILE__, __LINE__, " SN=0 ");
        }
        else { // SN = 1 ..
          if ((((j * p_InnerLoop) + i + 1) mod v_VerdictFilter) == 0) {f_NR_PreliminaryPass(__FILE__, __LINE__, " SN = " &  int2str((j * p_InnerLoop) + i) )}; // @sic R5-185083, R5-187106, R5s200315, R5s200957 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 k loop
//REMOVED      i := i + 1; // next value of i to be handled after a list of k elements has been processed
    } // end inner loop
    } // 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);
…………
}



1. [bookmark: _Toc61274156]Change 2
	Function name
	TC_7_1_2_3_4_ENDC()

	Reason for change
	In the current TTCN implementation, The guard timer of 5300s is not enough to run the complete loop of 8192 * 32 and needs to be increased to match the same amount of time as in the NR5GC version of the test case

	Summary of change
	Increased the guard timer to 12000s to match the NR5GC version of the test case

	TTCN module
	ATS_ENDC/ENDC_Testsuite.ttcn

	MCC160 Comment
	



Before Change:
	testcase TC_7_1_2_3_4_ENDC() runs on MTC_ENDC system SYSTEM_ENDC {
    // @purpose
    //   AM RLC / 18-bit SN / Correct use of sequence numbering
    var ENDC_NR_PTC      v_ENDC_NR    := null;
    var EUTRA_5GS_PTC    v_EUTRA_5GS  := null;
    var IMS_PTC          v_IMS1       := null;
    var IMS_PTC          v_IMS2       := null;
  
    timer t_GuardTimer := int2float(5300);
  
    v_ENDC_NR := ENDC_NR_PTC.create alive;
    v_EUTRA_5GS := EUTRA_5GS_PTC.create alive;
  
    f_MTC_ConnectPTCs_ENDC(system, v_ENDC_NR, v_EUTRA_5GS, v_IMS1, v_IMS2);
  
    v_ENDC_NR.start(f_TC_7_1_2_3_4_ENDC_NR());
    v_EUTRA_5GS.start(f_TC_7_1_2_3_4_ENDC_EUTRA());
  
    t_GuardTimer.start;
  
    f_MTC_MainLoop_ENDC(t_GuardTimer);
  }





After Change:
	testcase TC_7_1_2_3_4_ENDC() runs on MTC_ENDC system SYSTEM_ENDC {
    // @purpose
    //   AM RLC / 18-bit SN / Correct use of sequence numbering
    var ENDC_NR_PTC      v_ENDC_NR    := null;
    var EUTRA_5GS_PTC    v_EUTRA_5GS  := null;
    var IMS_PTC          v_IMS1       := null;
    var IMS_PTC          v_IMS2       := null;
  
    timer t_GuardTimer := int2float(12000);
  
    v_ENDC_NR := ENDC_NR_PTC.create alive;
    v_EUTRA_5GS := EUTRA_5GS_PTC.create alive;
  
    f_MTC_ConnectPTCs_ENDC(system, v_ENDC_NR, v_EUTRA_5GS, v_IMS1, v_IMS2);
  
    v_ENDC_NR.start(f_TC_7_1_2_3_4_ENDC_NR());
    v_EUTRA_5GS.start(f_TC_7_1_2_3_4_ENDC_EUTRA());
  
    t_GuardTimer.start;
  
    f_MTC_MainLoop_ENDC(t_GuardTimer);
  }





1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc61274157]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on EN-DC band combination DC_2_n5
3 [bookmark: _Toc61274158]Execution Log Files
3.1 [bookmark: _Toc61274159]Qualcomm SM8350
The Qualcomm SM8350 UE passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight/TC_7_1_2_3_4_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_7_1_2_3_4_PIXIT.html

The Qualcomm SM8350 UE also passed this test case on R&S 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log and PIXS/PIXIT parameter file:
R&S/ tc_7_1_2_3_4_ENDC_FR1.txt



4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc61274160]References 
	[1]
	R5s210053 : EN-DC FR1 : Supporting information for Re-verification of NR RLC test case 7.1.2.3.4





