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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.1.3 which is part of the NBIOT test suite in the ‘iwd-TTCN3-B2016-06_D17wk10’ 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_3
ATS Version:
iwd-TTCN3-B2016-06_D17wk10
System Simulator used:
Starpoint SP8630

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

2.1 Change 1 – Correction to function ‘f_TC_22_3_1_3_NBIOT’

	Function name
	f_TC_22_3_1_3_NBIOT()

	Reason for change
	1. New altstep to activate default receive operation for step 3.
2. Change timing of sending DL data to v_TimingStart + 1 PP for step 1, because function f_NBIOT_MAC_CPMode_SendRlcSdus need more time to generate MAC PDU. Adjust timing from step 1 to step 4.
3. Increase the time interval to be 11 PPs instead of 10 PPs between step 2 and step 4. Sinse TTCN did not calculate time of transmission of MIB or SIB, the opportunity of scheduling 10 UL Grants(unknown C-RNTI) perhaps meets transmission of MIB or SIB,  so SS will wait for appropriate timing for PDCCH transmission, it will let SS takes at least one more PP to scheduling Grant. 
4. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacPdu_SingleRlcAmdPdu_RX in step 5/9. 

5. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacSdu_RlcAmdPdu_RX in step 20/23/26. 

6.  Add missing step 20A/23A/27 for sending RLC Status PDU. 

7.  Incorrect Iru in step 22/25.
8.  Incorrect anyBSR in step 23, it should be noBSR.

	Summary of change
	1. New altstep to activate default receive operation for step 3.

2. Change timing to f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0) for step1, and Adjust timing from step 1 to step 4.
3. Increase the time interval to be 11 PPs instead of 10 PPs between step 2 and step 4. 

4. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacPdu_SingleRlcAmdPdu_RX in step 5/9. 

5. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacSdu_RlcAmdPdu_RX in step 20/23/26. 

6.  Add missing step 20A/23A/27 for sending RLC Status PDU. 

7.  Incorrect Iru in step 22/25. 

8.  Incorrect anyBSR in step 23, it should be noBSR. 

Associated Prose CR will be submitted in next RAN5 meeting.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	1. Not needed: 
In general unexpected data at L2DATA port is handled by the default handling (a_NBIOT_StandardDefault); in this particular case there is an explicit check in TTCN at step 5 whether the UL data corresponds to the UL grant of step 4 (( pass) or to grants of step 2 (( fail)
Note: 
proposed implementation would not have any impact anyway as steps 1..4 are scheduled 
( activation and deactivation of the default behaviour happens nearly at the same time (According to R5s170237 change of C-RNTI for step 2 is scheduled at 14:10:45:239 and for step 4 at 14:10:45:269)
( deactivation of the default behaviour happens even before the first grant is assigned
2. Accepted but implemented by handing over a 200ms offset to f_NBIOT_GetNextSearchSpace (see below)
3. Rejected: 
According to the test model (36.523-3 clause 7A) it is possible to provide UL grants in every NPDCCH cycle independent from the system information scheduling. Therefore there is no justification why scheduling of in total 11 grants shall take more than 11 NPDCCH cycles.
4. Not needed (see MCC160 comments to R5s170234)

5. Not needed (see MCC160 comments to R5s170234)

6. Accepted subject to prose CR approval
7. Accepted
8. Accepted


Before change

  function f_TC_22_3_1_3_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 NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                         // RLC status to be maintained by Send/Receive functions

    var template (value) RLC_SDU_Type v_RlcSdu;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var EUTRA_ASN1_C_RNTI_Type v_C_RNTI;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var TimingInfo_Type v_Timestamp;

    var SubFrameTiming_Type v_SearchSpaceForULTransmission;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var template (value) NB_UL_TransRetransmissionList_Type v_TransRetransmissionList;

    var SubFrameTiming_Type v_TimingStart;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX;

    var integer v_IncrementVRR;

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode);

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

    f_NBIOT_TestBody_Set(true, layer2);

    v_C_RNTI := f_NBIOT_CellInfo_GetC_RNTI(v_CellId);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);
    // NOTE: steps 1 - 6 correspond to LTE test case 7.1.4.1

    //@siclog "Step 1" siclog@

    v_RlcSdu := crs_PDCP_SDU_16B;                // same as in TC_7_1_4_1 step 2

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_TimingInfo, v_RlcSduList);

    //@siclog "Step 2 - 3" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 0.5));

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

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(-, 10)), v_TimingInfo);  // 10 times default grant

    //@siclog "Step 4" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 10.5));

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

    v_SearchSpaceForULTransmission := f_NBIOT_IncrementSearchSpace(v_TimingStart, 11.0);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SearchSpaceForULTransmission);

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);            // one default grant

    //@siclog "Step 5" siclog@

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);

    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    v_Timestamp := v_NB_L2_DATA_IND.Common.TimingInfo;

    if (not f_NBIOT_TimeStamp_CheckSearchSpace(v_SearchSpaceForULTransmission, v_Timestamp.SubFrame)) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3 - MAC PDU not received within search space corresponding to UL grant of step 4");

    } else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    }

    //@siclog "Step 6" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 7" siclog@

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 8, 10" siclog@

    v_TransRetransmissionList := {

      cs_NB_UL_TransRetransmission_NewTransmission,             // step 8

      cs_NB_UL_TransRetransmission_ReTransmission(1)            // step 10

    };

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(-, -, v_TransRetransmissionList);     // use default grant (i.e. maximum grant)

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

    // MAC PDU as expected for step 9 and 11

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);

    //@siclog "Step 9" siclog@

    v_IncrementVRR := 0; /* AM_VRR shall not be incremented for this step as there is an adaptive HARQ restransmission at step 11 */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX, v_IncrementVRR);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 9");

    //@siclog "Step 11" siclog@

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 11");

    //@siclog "Step 12" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_15B };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList, tsc_Poll);

    //@siclog "Step 14" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 15" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_RlcAmdPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_RlcSduList);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 15");

    //@siclog "Step 16" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 17" siclog@

    // Void

    //@siclog "Step 18" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 19" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 20" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

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

    //@siclog "Step 21" siclog@

    v_RlcSdu := crs_PDCP_SDU_11B;            // RLC SDU of 11 bytes results in AM RLC PDU of 13 bytes

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 22" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 8, 0);  // UL grant of 120 bits (ITBS=0, IRU=8)

    //@siclog "Step 23" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, anyBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 23");

    //@siclog "Step 24" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 25" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 8, 0);  // UL grant of 120 bits (ITBS=0, IRU=8)

    //@siclog "Step 26" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := (f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, twoBytePadding, anyBSR, v_MAC_SDUList_RX),

                     f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding,  anyBSR, v_MAC_SDUList_RX));

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    f_NBIOT_TestBody_Set(false);

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

    f_NBIOT_L2_Postamble_State2B_NB(v_CellId, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);

  }
After change

//New altstep to activate default receive operation
  altstep a_TC_22_3_1_3_ReceiveL2Data(template (present) NBIOT_CellId_Type p_CellId) runs on NBIOT_PTC

  {

    [] L2DATA.receive(car_NB_L2_DATA_IND(cr_NB_IndAspCommonPart_RB(p_CellId, tsc_NB_RbId_SRB1bis),

                                      cr_NBIOT_L2Data_Indication_MacPdu(?)))
      {

        f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3: Unexpected L2 Data");
      }

  }
  function f_TC_22_3_1_3_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 NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                         // RLC status to be maintained by Send/Receive functions

    var template (value) RLC_SDU_Type v_RlcSdu;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var EUTRA_ASN1_C_RNTI_Type v_C_RNTI;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var TimingInfo_Type v_Timestamp;

    var SubFrameTiming_Type v_SearchSpaceForULTransmission;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var template (value) NB_UL_TransRetransmissionList_Type v_TransRetransmissionList;

    var SubFrameTiming_Type v_TimingStart;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX;

    var integer v_IncrementVRR;

    var default v_DefaultRef;
    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode);

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

    f_NBIOT_TestBody_Set(true, layer2);

    v_C_RNTI := f_NBIOT_CellInfo_GetC_RNTI(v_CellId);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId);

    // NOTE: steps 1 - 6 correspond to LTE test case 7.1.4.1

    //@siclog "Step 1" siclog@

    v_RlcSdu := crs_PDCP_SDU_16B;                // same as in TC_7_1_4_1 step 2

    v_RlcSduList := { v_RlcSdu };

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0));
    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_TimingInfo, v_RlcSduList);

    //@siclog "Step 2 - 3" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.5));
    f_NBIOT_SS_ConfigActiveCellInfo(v_CellId, v_TimingInfo, cs_NB_NewC_RNTI_ConfigReq(tsc_C_RNTI_Def2));

    v_DefaultRef := activate(a_TC_22_3_1_3_ReceiveL2Data(v_CellId));
    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 2.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(-, 10)), v_TimingInfo);  // 10 times default grant

    //@siclog "Step 4" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 12.5));

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

    deactivate(v_DefaultRef);
    v_SearchSpaceForULTransmission := f_NBIOT_IncrementSearchSpace(v_TimingStart, 13.0);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SearchSpaceForULTransmission);

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);            // one default grant

    //@siclog "Step 5" siclog@

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(v_RLC_CountsInfoListByRef, -, v_RlcSdu);

    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    v_Timestamp := v_NB_L2_DATA_IND.Common.TimingInfo;

    if (not f_NBIOT_TimeStamp_CheckSearchSpace(v_SearchSpaceForULTransmission, v_Timestamp.SubFrame)) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3 - MAC PDU not received within search space corresponding to UL grant of step 4");

    } else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    }

    //@siclog "Step 6" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 7" siclog@

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 8, 10" siclog@

    v_TransRetransmissionList := {

      cs_NB_UL_TransRetransmission_NewTransmission,             // step 8

      cs_NB_UL_TransRetransmission_ReTransmission(1)            // step 10

    };

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(-, -, v_TransRetransmissionList);     // use default grant (i.e. maximum grant)

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

    // MAC PDU as expected for step 9 and 11

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(v_RLC_CountsInfoListByRef, -, v_RlcSdu);

    //@siclog "Step 9" siclog@

    v_IncrementVRR := 0; /* AM_VRR shall not be incremented for this step as there is an adaptive HARQ restransmission at step 11 */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX, v_IncrementVRR);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 9");

    //@siclog "Step 11" siclog@

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 11");

    //@siclog "Step 12" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_15B };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList, tsc_Poll);

    //@siclog "Step 14" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 15" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_RlcAmdPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_RlcSduList);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 15");

    //@siclog "Step 16" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 17" siclog@

    // Void

    //@siclog "Step 18" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 19" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 20" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList) };
    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

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

    //@siclog "Step 20A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    //@siclog "Step 21" siclog@

    v_RlcSdu := crs_PDCP_SDU_11B;            // RLC SDU of 11 bytes results in AM RLC PDU of 13 bytes

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 22" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0);  // UL grant of 120 bits (ITBS=0, IRU=4)

    //@siclog "Step 23" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList) };

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, noBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 23");

    //@siclog "Step 23A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    //@siclog "Step 24" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 25" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0);  // UL grant of 120 bits (ITBS=0, IRU=4)

    //@siclog "Step 26" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList) };
    v_MAC_PDU_RX := (f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, twoBytePadding, anyBSR, v_MAC_SDUList_RX),

                     f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding,  anyBSR, v_MAC_SDUList_RX));

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    //@siclog "Step 27" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    f_NBIOT_TestBody_Set(false);

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

    f_NBIOT_L2_Postamble_State2B_NB(v_CellId, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);

  }
MCC160 Implementation
	  function f_TC_22_3_1_3_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 NB_RLC_CountsInfoList_Type v_RLC_CountsInfoListByRef;                         // RLC status to be maintained by Send/Receive functions

    var template (value) RLC_SDU_Type v_RlcSdu;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var EUTRA_ASN1_C_RNTI_Type v_C_RNTI;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var TimingInfo_Type v_Timestamp;

    var SubFrameTiming_Type v_SearchSpaceForULTransmission;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) NB_DciUlInfo_Type v_DciUlInfo;

    var template (value) NB_UL_TransRetransmissionList_Type v_TransRetransmissionList;

    var SubFrameTiming_Type v_TimingStart;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX;

    var integer v_IncrementVRR;

    f_NBIOT_L2_Preamble_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode);

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

    f_NBIOT_TestBody_Set(true, layer2);

    v_C_RNTI := f_NBIOT_CellInfo_GetC_RNTI(v_CellId);

    v_TimingStart := f_NBIOT_GetNextSearchSpace(v_CellId, 200);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_TimingStart);

    // NOTE: steps 1 - 6 correspond to LTE test case 7.1.4.1

    //@siclog "Step 1" siclog@

    v_RlcSdu := crs_PDCP_SDU_16B;                // same as in TC_7_1_4_1 step 2

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_TimingInfo, v_RlcSduList);

    //@siclog "Step 2 - 3" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 0.5));

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

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 1.0));

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_PeriodicGrant(-, 10)), v_TimingInfo);  // 10 times default grant

    //@siclog "Step 4" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_TimingStart, 10.5));

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

    v_SearchSpaceForULTransmission := f_NBIOT_IncrementSearchSpace(v_TimingStart, 11.0);

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SearchSpaceForULTransmission);

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant), v_TimingInfo);            // one default grant

    //@siclog "Step 5" siclog@

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);

    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    v_Timestamp := v_NB_L2_DATA_IND.Common.TimingInfo;

    if (not f_NBIOT_TimeStamp_CheckSearchSpace(v_SearchSpaceForULTransmission, v_Timestamp.SubFrame)) {

      f_NBIOT_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 3 - MAC PDU not received within search space corresponding to UL grant of step 4");

    } else {

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 5");

    }

    //@siclog "Step 6" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 7" siclog@

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 8, 10" siclog@

    v_TransRetransmissionList := {

      cs_NB_UL_TransRetransmission_NewTransmission,             // step 8

      cs_NB_UL_TransRetransmission_ReTransmission(1)            // step 10

    };

    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(-, -, v_TransRetransmissionList);     // use default grant (i.e. maximum grant)

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

    // MAC PDU as expected for step 9 and 11

    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);

    //@siclog "Step 9" siclog@

    v_IncrementVRR := 0; /* AM_VRR shall not be incremented for this step as there is an adaptive HARQ restransmission at step 11 */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX, v_IncrementVRR);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 9");

    //@siclog "Step 11" siclog@

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 11");

    //@siclog "Step 12" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_15B };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList, tsc_Poll);

    //@siclog "Step 14" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 15" siclog@

    f_NBIOT_MAC_CPMode_RlcStatusPdu_RlcAmdPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_RlcSduList);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 15");

    //@siclog "Step 16" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 17" siclog@

    // Void

    //@siclog "Step 18" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 19" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 2, 3);  // UL grant of 176 bits (ITBS=3, IRU=2)

    //@siclog "Step 20" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

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

    //@siclog "Step 20A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    //@siclog "Step 21" siclog@

    v_RlcSdu := crs_PDCP_SDU_11B;            // RLC SDU of 11 bytes results in AM RLC PDU of 13 bytes

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 22" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0);  // UL grant of 120 bits (ITBS=0, IRU=4)

    //@siclog "Step 23" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, noBSR, v_MAC_SDUList_RX);

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 23");

    //@siclog "Step 23A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    //@siclog "Step 24" siclog@

    v_RlcSdu := crs_PDCP_SDU_8B;

    v_RlcSduList := { v_RlcSdu };

    f_NBIOT_MAC_CPMode_SendRlcSdus(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, -, v_RlcSduList);

    //@siclog "Step 25" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0);  // UL grant of 120 bits (ITBS=0, IRU=4)

    //@siclog "Step 26" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

    v_MAC_PDU_RX := (f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, twoBytePadding, anyBSR, v_MAC_SDUList_RX),

                     f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding,  anyBSR, v_MAC_SDUList_RX));

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 26");

    //@siclog "Step 27" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    f_NBIOT_TestBody_Set(false);

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

    f_NBIOT_L2_Postamble_State2B_NB(v_CellId, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);

  }


9. Branches executed

None.

10. Execution Log Files

4.1 Hisilicon Hi2110

The Hisilicon Hi2110 passed this test case on Starpoint SP8630 Integration Test System in LTE FDD band 5. The documentation below is enclosed as evidence of the successful test case run [1]:

· Test Case Execution log file
TC_22_3_1_3_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_3.sppar

11. References

	[1]
	R5s170237: Supporting information for agreement of NB-IoT test case 22.3.1.3. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


