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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test cases 7.1.2.3.6 which is part of the ENDC test suite in the ‘iwd-TTCN3-B2019-23_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:
7.1.2.3.6
Test Group:
NR_TC_Common\7_1_2
ATS Version:
iwd-TTCN3-B2019-23_D19wk23
System Simulator used:
Anritsu Protocol Conformance Test System ME7834NR
UE used:
Qualcomm SDM855+SDX50
Verification Status:
PASS


4.1 Corrections required for ENDC TC 7.1.2.3.6 using wk23 (Anritsu)
Change 4.1.1
	Function name
	fl_TC_7_1_2_3_6_ENDC_EUTRA_TestBody

	Reason for change
	With numberAMBearer to 1, then, Dedicated EPS bearer context activation would be generated. In order to avoid it, f_EUTRA38_508_ENDC_Reconfiguration() can be invoked directly

	Summary of change
	f_EUTRA38_508_ENDC_Reconfiguration() is used instead of f_EUTRA38_ENDC_ReConfigAM_UM()

	TTCN module
	RLC_ENDC_EUTRA.ttcn

	MCC160 Comment
	


Before change

  function fl_TC_7_1_2_3_6_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    // Wait for first reconfiguration and then handle it

    f_EUTRA38_ENDC_ReConfigAM_UM (eutra_Cell1, 1, 0, RRC_CONNECTED);
    // Wait for second reconfiguration and then handle it

    f_EUTRA38_ENDC_ReConfigAM_UM (eutra_Cell1, 1, 0, RRC_CONNECTED);
    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }  

After change
  function fl_TC_7_1_2_3_6_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC

  {

    // Wait for first reconfiguration and then handle it


f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, SCG_RBConfig);

    // Wait for second reconfiguration and then handle it


f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, SCG_RBConfig);

    // Test body now finished

    f_EUTRA_NR_WaitForCoOrd_Trigger(NR);

  }
4.2. Corrections required for ENDC TC 7.1.2.3.6 using wk23(Keysight)
Change 4.2.1
	Function name
	f_TC_7_1_2_3_6_NR_TestBody

	Reason for change
	The DRB is initially configured in test mode (RLC test mode and PDCP not configured) but when it is reconfigured at step 8 and step16 the SS configuration is changed to normal mode (full RLC AM configuration and PDCP). This is incorrect because the UE still expects to receive RLC PDUs from SS.

	Summary of change
	RLC AM Test mode is passed while reconfiguring RLC.

	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before 

    ……..

    // @siclog "Step 8" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p4.

    // Establishing UL AM RLC  parameters

    v_T_PollRetransmit := f_NR_UL_AM_T_PollRetransmit(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p4,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, omit, v_RLC_BearerConfigList);
    ……..

    // @siclog "Step 16" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p256.

    v_T_PollRetransmit := f_NR_UL_AM_T_PollRetransmit(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p256,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, omit, v_RLC_BearerConfigList);
After change

    …….

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

    var template (omit)  NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    timer t_WatchDog;

    v_SS_Drb_ConfigList[0] := cs_NR_SS_RadioBearer_AM_Test(tsc_NR_DRB2, size18);
    ……

    // @siclog "Step 8" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p4.

    // Establishing UL AM RLC  parameters

    v_T_PollRetransmit := ms400;

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    p_RLC_Rec.pollPDU := 4;

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p4,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList);
    …….

    // @siclog "Step 16" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p256.

    v_T_PollRetransmit := ms4000;

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    p_RLC_Rec.pollPDU := 256;

    p_RLC_Rec.pollByte := 15000;

    p_RLC_Rec.t_PollRetransmit := 4.0;

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p256,

                                                     kB15,

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList);
    ……
Change 4.2.2
	Function name
	f_TC_7_1_2_3_6_NR_TestBody

	Reason for change
	RLC Record pollPDU, pollByte and PollRetransmit value should be changed as per configuration.

	Summary of change
	Values changed as per configuration

	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before 

    ……..

    // @siclog "Step 8" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p4.

    // Establishing UL AM RLC  parameters

    v_T_PollRetransmit := f_NR_UL_AM_T_PollRetransmit(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p4,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, omit, v_RLC_BearerConfigList);
    ……..

    // @siclog "Step 16" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p256.

    v_T_PollRetransmit := f_NR_UL_AM_T_PollRetransmit(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p256,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, omit, v_RLC_BearerConfigList);
After change

    ……

    // @siclog "Step 8" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p4.

    // Establishing UL AM RLC  parameters

    v_T_PollRetransmit := ms400;

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    p_RLC_Rec.pollPDU := 4;
    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p4,

                                                     kB25, // @sic R5s190288 sic@

                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList);
    …….

    // @siclog "Step 16" siclog@

    // The SS performs an RRCReconfiguration procedure changing pollPDU to p256.

    v_T_PollRetransmit := ms400;

    v_T_Reassembly := f_NR_DL_AM_T_Reassembly(f_NR_CellInfo_GetIsFR1(nr_Cell1));

    p_RLC_Rec.pollPDU := 256;

    p_RLC_Rec.pollByte := 15000;

    p_RLC_Rec.t_PollRetransmit := 4.0;
    v_RLC_BearerConfigList := f_NR_ReconfigureRLC_AM(p_NR_DRB_Id,

                                                     -,

                                                     v_T_PollRetransmit,

                                                     p256,

                                                     kB25, // @sic R5s190288 sic@
                                                     -,

                                                     -,

                                                     v_T_Reassembly);

    f_NR_ENDC_ReConfigAM_UM (nr_Cell1, 1, 0, v_SS_Drb_ConfigList, v_RLC_BearerConfigList);
Change 4.2.3
	Function name
	f_TC_7_1_2_3_6_NR_TestBody

	Reason for change
	At step 18, SS might take more then 100ms to process the NR_DRB_COMMON_REQ containing 412 RLC PDUs. This will cause the NR_CTRL_SYSTEM_REQ sent at step 19 to start UL grant to miss the target timing.

	Summary of change
	Sending NR_SYSTEM_CTRL_REQ to configure UL grant before NR_DRB_COMMON_REQ.

	TTCN module
	RLC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before 

    ……..

    // @siclog "Step 18" siclog@

    // After 500 ms the SS transmits 412 AMD PDUs such that 1 AMD PDU is sent every second radio frame, each containing an RLC SDU of size 976 bits.

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

    for (i := 0; i < 412; 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 + 12]);

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

    }

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100);

    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // EXCEPTION: In parallel to the events described in step 19, the steps specified in Table 7.1.2.3.6.3.2-4 should take place.

    // @siclog "Step 19" siclog@

    // The SS waits for 100 ms after the first DL AMD PDU has been transmitted in step 10, then starts assigning UL grants (UL grant allocation type 2) in every second radio frame of size 1032 bits.

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

    ……

    // @siclog "Step 18" siclog@

    // After 500 ms the SS transmits 412 AMD PDUs such that 1 AMD PDU is sent every second radio frame, each containing an RLC SDU of size 976 bits.

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

    for (i := 0; i < 412; 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 + 12]);

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

    }

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 500);

    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100);

    f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);
    DRB.send (cas_NR_DRB_COMMON_REQ_DataPerSlot(nr_Cell1,

                                                p_NR_DRB_Id,

                                                cs_TimingInfo_NR(v_TimingDL),

                                                v_DataPerSlotList));

    // EXCEPTION: In parallel to the events described in step 19, the steps specified in Table 7.1.2.3.6.3.2-4 should take place.

    // @siclog "Step 19" siclog@

    // The SS waits for 100 ms after the first DL AMD PDU has been transmitted in step 10, then starts assigning UL grants (UL grant allocation type 2) in every second radio frame of size 1032 bits.
   f_NR_ULGrantConfiguration_StartPeriodicGrant(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, 20);

5. Execution Log Files

5.1 Qualcomm SDM855+SDX50
The Qualcomm SDM855+SDX50 UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR and Keysight 5G Protocol Conformance Toolset on EN-DC band combination DC_5A_n261A.The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file

(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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