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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.1.2 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk23’ 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. 

Contact:
Yongsheng MA

mayongsheng@starpointcomm.com

Tel. +8615117939410

1.1 Verification Test Summary

Test Case:
TC_22_3_1_2
ATS Version:
iwd-TTCN3-B2016-06_D17wk23
System Simulator used:
Starpoint SP8630

UE used:
Hisilicon Hi2110
Verification Status:
PASS
2. Corrections required

2.1 Change 1 – Correction to function ‘function f_TC_22_3_1_2_NBIOT ()’

	Function name
	f_TC_22_3_1_2_NBIOT ()

	Reason for change
	1． v_RlcSduSizeDL(12 bytes) is less than 14 in step 27, it will cause error. Change v_RlcSduSizeDL to 16 bytes in step 27.
2． Delete superfluous v_TimingInfo calculation for step 32.
3． Set SrbTestMode back to NormalMode before step 36, otherwise SS will receive msg3 and msg5 from UE and deliver them to TTCN. Test case will fail.
4． Change f_NBIOT_OpenUE_TestLoopMode and f_NBIOT_Postamble instead of f_NBIOT_L2_Postamble_State2B_NB for postamble.

	Summary of change
	1． Change v_RlcSduSizeDL to 16 bytes in step 27.
2． Delete superfluous v_TimingInfo calculation for step 32.
3． Set SrbTestMode back to NormalMode before step 36.
4． Change f_NBIOT_OpenUE_TestLoopMode and f_NBIOT_Postamble instead of f_NBIOT_L2_Postamble_State2B_NB for postamble.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	


Before change

  function f_TC_22_3_1_2_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;      // !!!! FFS: to be specified in the prose !!!!

    var template (value) MAC_MainConfig_NB_r13 v_MAC_MainConfig := cs_MAC_MainConfig_NB_SRB;

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                                   // RLC status to be maintained by Send/Receive functions

    var EUTRA_ASN1_C_RNTI_Type v_C_RNTI;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) MAC_PDU_Type v_MAC_PDU;

    var template (value) NB_DciDlInfo_Type v_DciDlInfo;

    var MAC_SDUList_Type v_MAC_SDUList;

    var SubFrameTiming_Type v_TimingStart;

    var integer v_RlcSduSizeDL;

    var integer v_TBS;

    var integer v_Imcs;

    var integer v_Isf;

    var integer v_RepetitionNumber;

    var integer v_TestLoopModeRepetitions := 0;                                       // according to test case preamble

    var NB_SYSTEM_IND v_NB_SYSTEM_IND;

    var template (value) NB_RachProcedureList_Type v_RachProcedureList;

    var integer v_RAPID;

    timer t_Timer;

    v_MAC_MainConfig.timeAlignmentTimerDedicated_r13 := sf5120;

    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, -, v_MAC_MainConfig);

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode, v_RrcConnSetup, v_TestLoopModeRepetitions);

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, enable);

    v_C_RNTI := f_NBIOT_CellInfo_GetC_RNTI(v_CellId);

    //------------------------------------

    f_NBIOT_TestBody_Set(true, layer2);

    // build MAC PDU to be used at steps 1, 3, 5

    v_RlcSduSizeDL := 38; // 38 bytes

    v_TBS := 328;         // 41 bytes

    v_MAC_SDUList := { fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL) };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    //@siclog "Step 1" siclog@

    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cs_NB_NewC_RNTI_ConfigReq(tsc_C_RNTI_Def2));

    t_Timer.start(0.5);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, cs_TimingInfo_Now, v_MAC_PDU);

    //@siclog "Step 2" siclog@

    alt {

      [] SYSIND.receive(car_NB_UL_HARQ_IND(v_CellId)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");

      }

      [] t_Timer.timeout {

      }

    }

    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cs_NB_NewC_RNTI_ConfigReq(v_C_RNTI));

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    //@siclog "Step 3" siclog@

    v_Imcs := 10;

    v_Isf := 1;

    v_RepetitionNumber := 2;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber, crcErrorWithRetransmission);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule change of DCI before start of the next search space

    v_RepetitionNumber := 1;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 0.8));

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, v_TimingInfo, -, v_DciDlInfo));

    // schedule UL grant of step 7 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 4" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 4");

    //@siclog "Step 5" siclog@

    /* HARQ restransmission is done automatically by the SS; the SS shall apply the new DCI */

    //@siclog "Step 6" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    /* UL grant as scheduled before step 4 */

    //@siclog "Step 8" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

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

    //@siclog "Step 9" siclog@

    v_TBS := 504;         // 63 bytes: 4 * 2 bytes subheader + 1 byte subheader + 4 * 11 bytes MAC SDU + 1 * 10 bytes MAC SDU

    v_Imcs := 10;

    v_Isf := 2;

    v_RepetitionNumber := 3;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 16),   /* 16 bytes RLC SDU -> 18 bytes MAC SDU    @sic R5-172860 sic@ */

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 17),   /* 17 bytes RLC SDU -> 19 bytes MAC SDU    @sic R5-172860 sic@ */

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 19)    /* 19 bytes RLC SDU -> 21 bytes MAC SDU    @sic R5-172860 sic@ */

    };                                                                  /*                      4 bytes 2 x R/R/E/LCID/L MAC SDU sub-header

                                                                         *                      1 byte      R/R/E/LCID   MAC SDU sub-header

                                                                         *                  =>  TBS=504 (Isf=2, Itbs=10) */

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 11 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 10" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 10");

    //@siclog "Step 11" siclog@

    /* UL grant as scheduled before step 10 */

    //@siclog "Step 12" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    //@siclog "Step 13" siclog@

    v_TBS := 224;         // 28 bytes: 2 bytes SDU subheader + 1 byte padding subheader + 18 bytes MAC SDU + 7 bytes padding

    v_Imcs := 7;

    v_Isf := 1;

    v_RepetitionNumber := 4;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_RlcSduSizeDL := 16;  // 16 bytes   => MAC SDU size = 18

    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 15 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 14" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 14");

    //@siclog "Step 15" siclog@

    /* UL grant as scheduled before step 14 */

    //@siclog "Step 16" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 16");

    //@siclog "Step 17" siclog@

    v_TBS := 144;         // 18 bytes: 1 byte padding subheader + 1 byte SDU subheader + 16 bytes MAC SDU

    v_Imcs := 10;

    v_Isf := 0;

    v_RepetitionNumber := 5;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_RlcSduSizeDL := 14;  // 14 bytes   => MAC SDU size = 16

    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 19 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 18" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 18");

    //@siclog "Step 19" siclog@

    /* UL grant as scheduled before step 18 */

    //@siclog "Step 20" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    v_DciDlInfo := cs_NB_DciDlInfo_Auto;

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    //@siclog "Step 21 - 22" siclog@

    //SS sets DL assignment for TBS of 16 bits, automatically taken care of

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    fl_TC_22_3_1_2_TimeAlignment(v_CellId, v_TimingInfo, cs_MAC_PDU_TimingAdvance_0);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    //@siclog "Step 23" siclog@

    v_TimingStart := f_NBIOT_IncrementSearchSpace(v_TimingStart, 40.0);   /* with TA timer of 5.12s, half of the timer is expired after 40 * 64ms = 2.56s */

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    //@siclog "Step 24 - 25" siclog@

    fl_TC_22_3_1_2_TimeAlignment(v_CellId, v_TimingInfo, cs_MAC_PDU_TimingAdvance_1Padding(tsc_MAC_CTRL_TimingAdvance_Max));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 25");

    //@siclog "Step 26" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 56.0));   /* with TA timer of 5.12s: 56 * 64ms = 3.584s; i.e. 70% of 5.12s */

    //@siclog "Step 27" siclog@

    v_RlcSduSizeDL := 12;  // 12 bytes   => MAC SDU size = 14 resulting in TBS=120
    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 11 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 58.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 28" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 28");

    //@siclog "Step 29" siclog@

    /* UL grant as scheduled before step 28 */

    //@siclog "Step 30" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 30");

    t_Timer.start(2.0);  /* at step 30 we are in the 59th NPDCCH cycle after sending the TA command at step 24;

                            UL grant at step 34 is scheduled for the 89th NPDCCH cycle => 2s should be sufficient */

    //@siclog "Step 31" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 88.0));   /* 88 NPDCCH cycles: 88*64ms=5.632s => TA timer + 10% */

    //@siclog "Step 32" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);
    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);    /* we reuse the MAC PDU from step 27 */

    //@siclog "Step 34" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 90.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    alt {

      //@siclog "Step 33" siclog@

      [] SYSIND.receive(car_NB_UL_HARQ_IND(v_CellId)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 33");

      }

      //@siclog "Step 35" siclog@

      [] L2DATA.receive(car_NB_L2_DATA_IND(cr_NB_IndAspCommonPart_RB(?, ?), ?)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 35");

      }

      [] t_Timer.timeout {

      }

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(v_CellId, enable);

    v_RachProcedureList := { cs_NB_RachProcedure(cs_NB_RandomAccessResponseConfig_Def, cs_NB_ContentionResolutionCtrl_CRNTI) };       // step 38, 39

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_RachProcedure_Config_REQ(v_CellId, cs_TimingInfo_Now, -, -, v_RachProcedureList));

    //@siclog "Step 36" siclog@

    v_RAPID := 13;   // per default the nprach_SubcarrierOffset_r13 is n12 => 13 should fit as well

    SYS.send(cas_NB_RA_NPDCCH_Order(v_CellId, cs_TimingInfo_Now, cs_NB_RA_NPDCCH_Order(v_RAPID)));

    //@siclog "Step 37" siclog@

    SYSIND.receive(car_NB_RachPreamble_IND(v_CellId)) -> value v_NB_SYSTEM_IND;

    if (v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID != v_RAPID) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 37: RAPID is not as per NPDCCH order");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(v_CellId, disable);

    //@siclog "Step 38" siclog@

    // Random Access Response sent according to SS configuration

    //@siclog "Step 39" siclog@

    // contention resolution  according to SS configuration

    f_NBIOT_TestBody_Set(false);

    //------------------------------------

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, disable);

    f_NBIOT_L2_Postamble_State2B_NB(v_CellId, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);
  }
After change

  function f_TC_22_3_1_2_NBIOT() runs on NBIOT_PTC

  {

    var NBIOT_CellId_Type v_CellId := nbiot_Cell1;

    var NBIOT_IDLEUPDATED_STATE_Type v_TestLoopMode := STATE2A_NB_TESTLOOP_ModeG;      // !!!! FFS: to be specified in the prose !!!!

    var template (value) MAC_MainConfig_NB_r13 v_MAC_MainConfig := cs_MAC_MainConfig_NB_SRB;

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                                   // RLC status to be maintained by Send/Receive functions

    var EUTRA_ASN1_C_RNTI_Type v_C_RNTI;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) MAC_PDU_Type v_MAC_PDU;

    var template (value) NB_DciDlInfo_Type v_DciDlInfo;

    var MAC_SDUList_Type v_MAC_SDUList;

    var SubFrameTiming_Type v_TimingStart;

    var integer v_RlcSduSizeDL;

    var integer v_TBS;

    var integer v_Imcs;

    var integer v_Isf;

    var integer v_RepetitionNumber;

    var integer v_TestLoopModeRepetitions := 0;                                       // according to test case preamble

    var NB_SYSTEM_IND v_NB_SYSTEM_IND;

    var template (value) NB_RachProcedureList_Type v_RachProcedureList;

    var integer v_RAPID;

    timer t_Timer;

    v_MAC_MainConfig.timeAlignmentTimerDedicated_r13 := sf5120;

    v_RrcConnSetup := f_NBIOT_508_RRCConnectionSetup(-, -, v_MAC_MainConfig);

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode, v_RrcConnSetup, v_TestLoopModeRepetitions);

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, enable);

    v_C_RNTI := f_NBIOT_CellInfo_GetC_RNTI(v_CellId);

    //------------------------------------

    f_NBIOT_TestBody_Set(true, layer2);

    // build MAC PDU to be used at steps 1, 3, 5

    v_RlcSduSizeDL := 38; // 38 bytes

    v_TBS := 328;         // 41 bytes

    v_MAC_SDUList := { fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL) };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    //@siclog "Step 1" siclog@

    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cs_NB_NewC_RNTI_ConfigReq(tsc_C_RNTI_Def2));

    t_Timer.start(0.5);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, cs_TimingInfo_Now, v_MAC_PDU);

    //@siclog "Step 2" siclog@

    alt {

      [] SYSIND.receive(car_NB_UL_HARQ_IND(v_CellId)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 2");

      }

      [] t_Timer.timeout {

      }

    }

    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, cs_TimingInfo_Now, cs_NB_NewC_RNTI_ConfigReq(v_C_RNTI));

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    //@siclog "Step 3" siclog@

    v_Imcs := 10;

    v_Isf := 1;

    v_RepetitionNumber := 2;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber, crcErrorWithRetransmission);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule change of DCI before start of the next search space

    v_RepetitionNumber := 1;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 0.8));

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, v_TimingInfo, -, v_DciDlInfo));

    // schedule UL grant of step 7 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 4" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 4");

    //@siclog "Step 5" siclog@

    /* HARQ restransmission is done automatically by the SS; the SS shall apply the new DCI */

    //@siclog "Step 6" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 6");

    //@siclog "Step 7" siclog@

    /* UL grant as scheduled before step 4 */

    //@siclog "Step 8" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

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

    //@siclog "Step 9" siclog@

    v_TBS := 504;         // 63 bytes: 4 * 2 bytes subheader + 1 byte subheader + 4 * 11 bytes MAC SDU + 1 * 10 bytes MAC SDU

    v_Imcs := 10;

    v_Isf := 2;

    v_RepetitionNumber := 3;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 16),   /* 16 bytes RLC SDU -> 18 bytes MAC SDU    @sic R5-172860 sic@ */

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 17),   /* 17 bytes RLC SDU -> 19 bytes MAC SDU    @sic R5-172860 sic@ */

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, 19)    /* 19 bytes RLC SDU -> 21 bytes MAC SDU    @sic R5-172860 sic@ */

    };                                                                  /*                      4 bytes 2 x R/R/E/LCID/L MAC SDU sub-header

                                                                         *                      1 byte      R/R/E/LCID   MAC SDU sub-header

                                                                         *                  =>  TBS=504 (Isf=2, Itbs=10) */

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 11 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 10" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 10");

    //@siclog "Step 11" siclog@

    /* UL grant as scheduled before step 10 */

    //@siclog "Step 12" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 12");

    //@siclog "Step 13" siclog@

    v_TBS := 224;         // 28 bytes: 2 bytes SDU subheader + 1 byte padding subheader + 18 bytes MAC SDU + 7 bytes padding

    v_Imcs := 7;

    v_Isf := 1;

    v_RepetitionNumber := 4;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_RlcSduSizeDL := 16;  // 16 bytes   => MAC SDU size = 18

    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 15 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 14" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 14");

    //@siclog "Step 15" siclog@

    /* UL grant as scheduled before step 14 */

    //@siclog "Step 16" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 16");

    //@siclog "Step 17" siclog@

    v_TBS := 144;         // 18 bytes: 1 byte padding subheader + 1 byte SDU subheader + 16 bytes MAC SDU

    v_Imcs := 10;

    v_Isf := 0;

    v_RepetitionNumber := 5;

    v_DciDlInfo := cs_NB_DciDlInfo_Explicit(v_Imcs, v_Isf, v_RepetitionNumber);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    v_RlcSduSizeDL := 14;  // 14 bytes   => MAC SDU size = 16
    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList, v_TBS);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 19 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 3.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 18" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 18");

    //@siclog "Step 19" siclog@

    /* UL grant as scheduled before step 18 */

    //@siclog "Step 20" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 20");

    v_DciDlInfo := cs_NB_DciDlInfo_Auto;

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_CcchDcchDtchDL_Config_REQ(v_CellId, cs_TimingInfo_Now, -, v_DciDlInfo));

    //@siclog "Step 21 - 22" siclog@

    //SS sets DL assignment for TBS of 16 bits, automatically taken care of

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    fl_TC_22_3_1_2_TimeAlignment(v_CellId, v_TimingInfo, cs_MAC_PDU_TimingAdvance_0);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 22");

    //@siclog "Step 23" siclog@

    v_TimingStart := f_NBIOT_IncrementSearchSpace(v_TimingStart, 40.0);   /* with TA timer of 5.12s, half of the timer is expired after 40 * 64ms = 2.56s */

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    //@siclog "Step 24 - 25" siclog@

    fl_TC_22_3_1_2_TimeAlignment(v_CellId, v_TimingInfo, cs_MAC_PDU_TimingAdvance_1Padding(tsc_MAC_CTRL_TimingAdvance_Max));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 25");

    //@siclog "Step 26" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 56.0));   /* with TA timer of 5.12s: 56 * 64ms = 3.584s; i.e. 70% of 5.12s */

    //@siclog "Step 27" siclog@

    v_RlcSduSizeDL := 16;  // 16 bytes   => MAC SDU size = 18 resulting in TBS=176
    v_MAC_SDUList := {

      fl_NBIOT_MAC_EncodedRlcAmPdu_TX(v_RLC_CountsInfoListByRef, v_RlcSduSizeDL)

    };

    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);

    // schedule UL grant of step 11 in advance

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 58.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    //@siclog "Step 28" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 28");

    //@siclog "Step 29" siclog@

    /* UL grant as scheduled before step 28 */

    //@siclog "Step 30" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_ReceiveAndCheck(v_RLC_CountsInfoListByRef, v_CellId);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 30");

    t_Timer.start(2.0);  /* at step 30 we are in the 59th NPDCCH cycle after sending the TA command at step 24;

                            UL grant at step 34 is scheduled for the 89th NPDCCH cycle => 2s should be sufficient */

    //@siclog "Step 31" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 88.0));   /* 88 NPDCCH cycles: 88*64ms=5.632s => TA timer + 10% */

    //@siclog "Step 32" siclog@

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, v_MAC_PDU);    /* we reuse the MAC PDU from step 27 */

    //@siclog "Step 34" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 90.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);

    alt {

      //@siclog "Step 33" siclog@

      [] SYSIND.receive(car_NB_UL_HARQ_IND(v_CellId)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 33");

      }

      //@siclog "Step 35" siclog@

      [] L2DATA.receive(car_NB_L2_DATA_IND(cr_NB_IndAspCommonPart_RB(?, ?), ?)) {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 35");

      }

      [] t_Timer.timeout {

      }

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(v_CellId, enable);

    v_RachProcedureList := { cs_NB_RachProcedure(cs_NB_RandomAccessResponseConfig_Def, cs_NB_ContentionResolutionCtrl_CRNTI) };       // step 38, 39

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_RachProcedure_Config_REQ(v_CellId, cs_TimingInfo_Now, -, -, v_RachProcedureList));


f_NBIOT_L2_CPMode_SrbTestMode(v_CellId, NormalMode);

   f_NBIOT_SS_RlcCounts_Set(v_CellId, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);
    //@siclog "Step 36" siclog@

    v_RAPID := 13;   // per default the nprach_SubcarrierOffset_r13 is n12 => 13 should fit as well

    SYS.send(cas_NB_RA_NPDCCH_Order(v_CellId, cs_TimingInfo_Now, cs_NB_RA_NPDCCH_Order(v_RAPID)));

    //@siclog "Step 37" siclog@

    SYSIND.receive(car_NB_RachPreamble_IND(v_CellId)) -> value v_NB_SYSTEM_IND;

    if (v_NB_SYSTEM_IND.Indication.RachPreamble.RAPID != v_RAPID) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 37: RAPID is not as per NPDCCH order");

    }

    f_NBIOT_SS_ConfigRachPreambleIndMode(v_CellId, disable);

    //@siclog "Step 38" siclog@

    // Random Access Response sent according to SS configuration

    //@siclog "Step 39" siclog@

    // contention resolution  according to SS configuration

    f_NBIOT_TestBody_Set(false);

    //------------------------------------

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, disable);


f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start);


f_NBIOT_OpenUE_TestLoopMode(v_CellId, tsc_SRB1bis);


f_NBIOT_Postamble(v_CellId, CONTROL_PLANE, N3_TESTMODE);
  }
3. Branches executed

None.

4. Execution Log Files

4.1 Hisilicon Hi2110

The Hisilicon Hi2110 passed this test case on Starpoint SP8630 Integration Test System in LTE FDD band 8. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_22_3_1_2_Hi2110_PASS.spm

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.

· PICS/PIXIT file name
TC_22_3_1_2.sppar

5. References

	[1]
	R5s170483: Supporting information for agreement of NB-IoT test case 22.3.1.2. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


