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1 Overview

This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 7.1.1.5.5 which is part of the NR5GC 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
Mohit Kanchan

mohit.kanchan@keysight.com
1.1 Verification Test Summary

Test Case: 
7.1.1.5.5
ATS Version:
iwd-TTCN3-B2019-06_D20wk38
System Simulator used:
Datang LinkTester 5G Protocol Conformance Test System ECT9610,
                                              Keysight 5G Protocol Conformance Toolset
UE used:
HiSilicon Balong 5000,
                                                Qualcomm SM8350 5G NR, Samsung NeusERD S5188
Verification Status:
PASS
2 Corrections required

2.1 Change 1
	Function name
	f_TC_7_1_1_5_5_NR_TestBody

	Reason for change
	1. In order to ensure UE is in short DRX cycle, step 3 should send a normal MAC PDU with a ACK harq feedback, so that L1 test mode is not needed at step 3. 

2. A new step 4A is added to ensure UE is in short DRX cycle.

3. Timing calculation should ensure UE is in short DRX cycle.

4. At step 9, data is to be sent within on_duation timer for the data sent at step 7.

	Summary of change
	1. Deleted L1 test mode config, modify timing calculation at step 3

2. Added step 4A

3. Timing at step 5 corrected.

4. Timing for step 9, should be calculated based on timing of step 7.

Note: The changes 1,2 and 3 are associated to the prose CR R5-206319 which got agreed at RAN5#89-e

	TTCN module
	DRX_MAC_TC_Common_NR.ttcn

	MCC160 Comment
	


Before Change

	  function f_TC_7_1_1_5_5_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  { /* L2/MAC

     * 7.1.1.5.5 : DRX Operation / Short cycle configured / Long DRX command MAC control element reception

     */

    const UInt_Type tsc_DrxStartOffset := 7; // in ms

    const UInt_Type tsc_HarqProcessId :=0; //Arbitrarily selected

    // As per 38.508-1 Table 4.6.3-192: TDD-UL-DL-Config TDD UL DL Periodicity is 5 slots for all SCS configs used in Signalling (15,30,120)

    var UInt_Type v_ShortDRXCycle :=  80;

    var integer v_LongDRXCycle :=  640;

    var SubFrameTiming_Type v_Timing  := valueof(cs_SubFrameTiming(0, 0, 0));

    var SubFrameTiming_Type v_Timing1 := v_Timing;

    var SubFrameTiming_Type v_Timing2 := v_Timing;

    var SubFrameTiming_Type v_Timing3 := v_Timing;

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var NR_MAC_SDU_Type v_EncodedRlcPdu1;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (omit) NR_MAC_CE_SubPDU_DL_List_Type v_CE_SubPDUListDL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL2;

    var integer v_NR_K1:= 5;

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);

    timer t_Watchdog := 5.0;

    select (v_SCS) {

      case(kHz15)  { v_NR_K1 := 7; }   /* 7 */

      case(kHz30)  { v_NR_K1 := 5; }   /* 5 */

      case(kHz120) { v_NR_K1 := 8; }   /* 8 */

      case else    { FatalError(__FILE__, __LINE__, "Invalid SubcarrierSpacing"); }

    }

    // stop periodic UL grants and restart automatic grant allocation instead; periodic TA is kept stopped:

    f_NR_ULGrantConfiguration_Start(nr_Cell1,-, -, -, cs_NR_UplinkTimeAlignment_Stop);

    // suppress number of DL retransmissions:

    f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(nr_Cell1);

    // to configure SS to report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));

    //@siclog "Step 3" siclog@

    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Error1AndNormal)); //@sic R5s200867 sic@
    v_EncodedRlcPdu1 := 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_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    //@sic R5s200867 sic@

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_ShortDRXCycle, tsc_DrxStartOffset);

    v_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_ShortDRXCycle * v_SlotsInSubframe * 2);
    // X= selected the last DL slot, InactivityTimer< X< on-DurationTimer -1

    v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_SlotsInframe + 9);
    // X= selected the last DL slot in Frame 1, as on duration timer =20 ms

    //v_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, f_NR_DRX_LastDL_Slot(nr_Cell1));
    // The other things in Step 3 automatically taken care by SS

    // step 3 and 7 should be on one HARQ process

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing2), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId)));

    //@siclog "Step 5" siclog@

    // 5 ms later configuere SS for normal CRC error mode

    //v_Timing := f_NR_SubFrameTiming_AddSlots(v_Timing2, 5);

    //f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing)));

    // In the Last PDCCH occasion befor on duration timer expiry

    v_Timing := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_SlotsInframe); //@sic R5s200926 sic@

    //v_Timing3 := f_NR_SubFrameTiming_AddSlots(v_Timing2,v_SlotsInframe);

    v_CE_SubPDUListDL := { cs_NR_MAC_CE_SubPDU_DL( cs_NR_MAC_DRXCommandSubHeader ) };  //

    v_MAC_PDUListDL2 := { cs_NR_DL_MAC_PDU(v_CE_SubPDUListDL, omit,  cs_NR_MAC_Padding_SubPDU('000000'O)) };   // 2 byte sub headers +3byte Padding header= 40 bits

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing3), v_MAC_PDUListDL2, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

   //@siclog "Step 7" siclog@

    v_Timing := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_LongDRXCycle, tsc_DrxStartOffset);

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

   //@siclog "Step 9" siclog@

   v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(1, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(1, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

   v_Timing := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_LongDRXCycle, tsc_DrxStartOffset,(40* v_SlotsInSubframe) -1); //on duration timer is 40 ms
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

    t_Watchdog.start;

    //@siclog "Step 4" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 3?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, nack));

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

    //@siclog "Step 6" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 5?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 8" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

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

    //@siclog "Step 10" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 9?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

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

    t_Watchdog.stop;

  };


After Change

	   function f_TC_7_1_1_5_5_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC

  { /* L2/MAC

     * 7.1.1.5.5 : DRX Operation / Short cycle configured / Long DRX command MAC control element reception

     */

    const UInt_Type tsc_DrxStartOffset := 7; // in ms

    const UInt_Type tsc_HarqProcessId :=0; //Arbitrarily selected

    const UInt_Type tsc_DrxInactivityTimer := 10; //in ms

    const UInt_Type tsc_DrxOnDurationTimer := 40; //in ms
    // As per 38.508-1 Table 4.6.3-192: TDD-UL-DL-Config TDD UL DL Periodicity is 5 slots for all SCS configs used in Signalling (15,30,120)

    var UInt_Type v_ShortDRXCycle :=  80;

    var integer v_LongDRXCycle :=  640;

    var SubFrameTiming_Type v_Timing  := valueof(cs_SubFrameTiming(0, 0, 0));

    var SubFrameTiming_Type v_Timing1 := v_Timing;

    var SubFrameTiming_Type v_Timing2 := v_Timing;

    var SubFrameTiming_Type v_Timing3 := v_Timing;

    var integer v_SlotsInSubframe := f_NR_CellInfo_GetSlotsNumberPerSubframe(nr_Cell1);

    var integer v_SlotsInframe := v_SlotsInSubframe * 10;

    var NR_MAC_SDU_Type v_EncodedRlcPdu1;

    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;

    var template (omit) NR_MAC_CE_SubPDU_DL_List_Type v_CE_SubPDUListDL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;

    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL2;

    var integer v_NR_K1:= 5;

    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);

    timer t_Watchdog := 5.0;

    select (v_SCS) {

      case(kHz15)  { v_NR_K1 := 7; }   /* 7 */

      case(kHz30)  { v_NR_K1 := 5; }   /* 5 */

      case(kHz120) { v_NR_K1 := 8; }   /* 8 */

      case else    { FatalError(__FILE__, __LINE__, "Invalid SubcarrierSpacing"); }

    }

    // stop periodic UL grants and restart automatic grant allocation instead; periodic TA is kept stopped:

    f_NR_ULGrantConfiguration_Start(nr_Cell1,-, -, -, cs_NR_UplinkTimeAlignment_Stop);

    // suppress number of DL retransmissions:

    f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(nr_Cell1);

    // to configure SS to report reception of HARQ ACK or NACK

    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_UL_HARQ(enable));

    //@siclog "Step 3" siclog@

    //REMOVEDf_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Error1AndNormal)); //@sic R5s200867 sic@
    v_EncodedRlcPdu1 := 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_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    //@sic R5s200867 sic@

    v_Timing1 := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_ShortDRXCycle, tsc_DrxStartOffset);

    //REMOVEDv_Timing1 := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_ShortDRXCycle * v_SlotsInSubframe * 2);
    // X= selected the last DL slot, InactivityTimer< X< on-DurationTimer -1

    //REMOVEDv_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_SlotsInframe + 9);
    // X= selected the last DL slot in Frame 1, as on duration timer =20 ms

    //REMOVEDv_Timing2 := f_NR_SubFrameTiming_AddSlots(v_Timing1, f_NR_DRX_LastDL_Slot(nr_Cell1));
    // The other things in Step 3 automatically taken care by SS

    // step 3 and 7 should be on one HARQ process

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing1), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId)));

    //@siclog "Step 4A" siclog@
    //@siclog "Step 5" siclog@

    // 5 ms later configuere SS for normal CRC error mode

    //v_Timing := f_NR_SubFrameTiming_AddSlots(v_Timing2, 5);

    //f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestMode_DL_SCH_CRC_REQ(nr_Cell1, Normal,cs_TimingInfo_NR(v_Timing)));

    // In the Last PDCCH occasion befor on duration timer expiry

    v_Timing := f_NR_SubFrameTiming_AddSlots(v_Timing1, v_SlotsInSubframe * (tsc_DrxOnDurationTimer - 1)); //@sic R5s200926 sic@

    v_Timing := f_NR_LastDL_Slot(nr_Cell1,v_Timing);
    //v_Timing3 := f_NR_SubFrameTiming_AddSlots(v_Timing2,v_SlotsInframe);

    v_CE_SubPDUListDL := { cs_NR_MAC_CE_SubPDU_DL( cs_NR_MAC_DRXCommandSubHeader ) };  //

    v_MAC_PDUListDL2 := { cs_NR_DL_MAC_PDU(v_CE_SubPDUListDL, omit,  cs_NR_MAC_Padding_SubPDU('000000'O)) };   // 2 byte sub headers +3byte Padding header= 40 bits

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing), v_MAC_PDUListDL2, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

    //@siclog "Step 7" siclog@

    v_Timing := f_NR_GetNextSendOccasion_7_1_1_5_X(nr_Cell1, v_LongDRXCycle, tsc_DrxStartOffset);

    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

   //@siclog "Step 9" siclog@

   v_EncodedRlcPdu1 := f_NR_RLC_AMD_FullPDU_Encvalue(1, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(1, crs_NR_PDCP_SDU_36B)));

    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };

    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };

    v_Timing := f_NR_SubFrameTiming_AddSlots (v_Timing, v_SlotsInSubframe * tsc_DrxInactivityTimer);

    v_Timing := f_NR_NextDL_Slot(nr_Cell1,v_Timing);
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR(v_Timing), v_MAC_PDUListDL, cs_NR_HarqProcessAssignment(tsc_HarqProcessId+1)));

    t_Watchdog.start;

    //@siclog "Step 4" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 3?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

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

    //@siclog "Step 6" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 5?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 6");

    //@siclog "Step 8" siclog@

    // Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 7?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

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

    //@siclog "Step 10" siclog@

    // Check: Does the UE transmit a HARQ NACK for the DL MAC PDU in Step 9?

    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND(nr_Cell1, ack));

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

    t_Watchdog.stop;

  };


3 Branches executed
Datang LinkTester :NR Band 41,Nea2,Nia2.
KeySight:NR Band 41,Nea2,Nia2.
                NR  Band 78,Nea2,Nia2.

4 Execution Log Files

4.1 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_1_5_5_NR5GC_N41.log
· PIXCIT settings used:
\ Pics(HiSilicon).xml

\ Pixit(TC_7_1_1_5_5_NR5GC).xml
4.2 Qualcomm SM8350 5G NR
The Qualcomm SM8350 5G NR passed this test case on Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test Case Execution log file:
\ TC_7_1_1_5_5_LOG_n41.html
· PIXCIT settings used:
\ TC_7_1_1_5_5_PIXIT_n41.xml
4.3 Samsung NeusERD S5188
The Samsung NeusERD S5188 passed this test case on Keysight 5G Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test Case Execution log file:
\ TC_7_1_1_5_5_LOGS_n78.html
· PIXCIT settings used:
\ TC_7_1_1_5_5_PIXIT_n78.xmll
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