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1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.1.4 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_4
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 ‘fl_TC_22_3_1_4_TriggerBSR’

	Function name
	fl_TC_22_3_1_4_TriggerBSR()

	Reason for change
	Incorrect p_IncrementVRR = 1, it shoul be 0 when reveiving BSR without p_MacSduList in step 4/7/10/24/27.

	Summary of change
	Incorrect p_IncrementVRR = 1, it shoul be 0 when reveiving BSR without p_MacSduList in step 4/7/10/24/27.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	Accepted


Before change

  function fl_TC_22_3_1_4_TriggerBSR(inout NB_RLC_CountsInfoList_Type p_RLC_CountsInfoList,

                                     NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type p_SubFrameTiming,

                                     integer p_BSR_Index_Min) runs on NBIOT_PTC

  { /* Assign UL grant of 32 bits to the UE to allow sending of BSR (only);

       returns buffer size reported by the UE */

    var template (value) TimingInfo_Type v_TimingInfo := cs_TimingInfo_SubFrameFull(p_SubFrameTiming);

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    // SS allocates UL grant of 32 bits

    f_NBIOT_ULGrantTransmission_ExplicitGrant(p_CellId, 0, 2, v_TimingInfo);  // UL grant of 32 bits (ITBS=2, IRU=0)

    // UE transmits short BSR

    v_MAC_PDU_RX := (f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, twoBytePadding, anyBSR),  /* two byte padding at the beginning of the MAC PDU

                                                                                           (two byte padding sub header + BSR subheader + short BSR => 4 bytes) */

                     f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR));  /* short BSR sub header + padding sub header + BSR + padding */

    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(p_RLC_CountsInfoList, p_CellId, v_MAC_PDU_RX);

    fl_MAC_PDU_BSR_CheckGreaterThanOrEqual(v_NB_L2_DATA_IND.L2Data.SubframeData.PduSduList.MacPdu[0], p_BSR_Index_Min);

  }
After change

  function fl_TC_22_3_1_4_TriggerBSR(inout NB_RLC_CountsInfoList_Type p_RLC_CountsInfoList,

                                     NBIOT_CellId_Type p_CellId,

                                     SubFrameTiming_Type p_SubFrameTiming,

                                     integer p_BSR_Index_Min) runs on NBIOT_PTC

  { /* Assign UL grant of 32 bits to the UE to allow sending of BSR (only);

       returns buffer size reported by the UE */

    var template (value) TimingInfo_Type v_TimingInfo := cs_TimingInfo_SubFrameFull(p_SubFrameTiming);

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    // SS allocates UL grant of 32 bits

    f_NBIOT_ULGrantTransmission_ExplicitGrant(p_CellId, 0, 2, v_TimingInfo);  // UL grant of 32 bits (ITBS=2, IRU=0)

    // UE transmits short BSR

    v_MAC_PDU_RX := (f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, twoBytePadding, anyBSR),  /* two byte padding at the beginning of the MAC PDU

                                                                                           (two byte padding sub header + BSR subheader + short BSR => 4 bytes) */

                     f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR));  /* short BSR sub header + padding sub header + BSR + padding */

    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(p_RLC_CountsInfoList, p_CellId, v_MAC_PDU_RX, 0);
    fl_MAC_PDU_BSR_CheckGreaterThanOrEqual(v_NB_L2_DATA_IND.L2Data.SubframeData.PduSduList.MacPdu[0], p_BSR_Index_Min);

  }
2.2 Change 2 – Correction to function ‘f_TC_22_3_1_4_NBIOT’

	Function name
	f_TC_22_3_1_4_NBIOT()

	Reason for change
	1. Sinse SS send DL data at cs_TimingInfo_Now in step 1 and schedule UL Grant at the next pp after 100ms of step1, actually SS has to wait for appropriate timing(form 0ms to 64ms(1 pp)) to transmit DL data, then UE probably can not return expected UL data at the time of scheduling UL Grant, because UE need to spend time to receive DL data and loopback it. So step 4 will fail sometimes.  Increase at least 1 pp for scheduling UL Grant before step 3-4.
2. Increase 2 pp for generating DL MAC PDU in step 8. Change 1 pp to 3 pps to guarantee the sending timing won’t be late.
3. Step 9 will fail sometimes with same reason of above bullet 1. Increase at least 1 pp for scheduling UL Grant before step 9-10. 

4. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacSdu_RlcAmdPdu_RX in step 13/17/21.
5. Add delay to wait for UE receiving and loopbacking 2 DL datas of step15 before step 16. Same reason as above bullet 1. 

6.  Incorrect p_Itbs in step 16. 

7. When check UL data of step 17 is matched with received template or not, TTCN shall encode expected UL data at first, padding part of RLC AMD PDU header  (with 1 LI 11 Length Indicator) is variable, could be ‘0000’ or ‘1111’ or other value. So add at least 2 general padding part  ‘0000’ or ‘1111’ to match UL data form UE.
8. Incorrect Buffer size = ’1’ for step 21. 
9.
 Missing step 21A for sending RLC Status PDU.
10. Incorrect step number in step 27 Log.
11. Incorrect Continuous UL Grant Scheduling before leaving L2 test mode. It will cause an error because of receiving MAC padding package.

	Summary of change
	1. Increase at least 1 pp for scheduling UL Grant before step 3-4. 

2. Change 1 pp to 3 pps to guarantee the sending timing won’t be late in step 8. 

3. Increase at least 1 pp for scheduling UL Grant before step 9-10. 

4. Add parameter v_RLC_CountsInfoListByRef for f_NBIOT_MacSdu_RlcAmdPdu_RX in step 13/17/21. 

5. Add delay to wait for UE receiving and loopbacking 2 DL datas of step15 before step 16.
6.  Correct p_Itbs in step 16.
7.  Add at least 2 general padding part  ‘0000’ or ‘1111’ to match UL data form UE in step 17. 

8. Correct Buffer size = ’1’ for step 21. 

9.
 Add missing step 21A for sending RLC Status PDU. 

10. Correct step number in step 27 Log.
11. Correct to once UL Grant Scheduling instead of continuous before leaving L2 test mode. 

Associated Prose CR will be submitted in next RAN5 meeting.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	1. Accepted in principle: implemented by scheduling of the DL MAC PDU with 200ms offset to f_NBIOT_GetNextSearchSpace and scheduling of the UL grant 3 NPDCCH cycles later (see below); timing shall be specified in the prose
2. Accepted, but timing shall be specified in the prose
3. Accepted, but timing shall be specified in the prose
4. Not needed (see MCC160 comments to R5s170234)
5. Accepted in principle: (same as for 1.)
6. Accepted
7. Not implemented, accepted as workaround only (see MCC160 comments to R5s170234)
8. Accepted in principle subject to prose CR approval:
according to the draft prose CR the buffer size shall be 0, but the proposed implementation would check for “buffer size >= 0” 
( implemeted as for step 17 (see below)
9. Accepted subject to prose CR approval
10. Accepted as improvement
11. Accepted


Before change

  function f_TC_22_3_1_4_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 RetxBSR_Timer_NB_r13 v_RetxBSR_Timer := pp4;

    var PeriodicBSR_Timer_NB_r13 v_PeriodicBSR_Timer := pp4;

    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 SubFrameTiming_Type v_SubFrameTiming;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var integer v_NoOfNpdcchPeriods;

    var integer v_BSR_Index_Min;

    var integer i;

    v_MAC_MainConfig.ul_SCH_Config_r13.periodicBSR_Timer_r13 := v_PeriodicBSR_Timer;

    v_MAC_MainConfig.ul_SCH_Config_r13.retxBSR_Timer_r13 := v_RetxBSR_Timer;

    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);

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

    f_NBIOT_TestBody_Set(true, layer2);

    //@siclog "Step 1 (void)" siclog@

    //@siclog "Step 2" siclog@

    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

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

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_BSR_Index_Min := 6;

    //@siclog "Step 3 - 4" siclog@

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 5" siclog@

    v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_RetxBSR_Timer_NpdcchPeriods(v_RetxBSR_Timer) + 1;  // "+1" to be sure that RetxBSR-Timer has been expired

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 6 - 7" siclog@

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    //@siclog "Step 8" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 1.0);                 // next NPDCCH cycle after BSR transmission

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    v_RlcSduList := { crs_PDCP_SDU_10B };

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

    //@siclog "Step 9 - 10" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 1.0);                 // next NPDCCH cycle after sending of the additional RLC SDU at step 8

    v_BSR_Index_Min := 8;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 11" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 12" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 9, v_TimingInfo);  // UL grant of 296 bits (ITBS=9, IRU=1) -> 37 bytes

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };      /* 2 bytes RLC AM header fixed part, 3 bytes for 2 LIs, 3 * 10 bytes data */

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, noBSR, v_MAC_SDUList_RX);  /* 1 byte padding, 1 byte SDU sub-header, 35 bytes MAC SDU */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 13");

    //@siclog "Step 14" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 15" siclog@

    v_RlcSduList := { crs_PDCP_SDU_8B, crs_PDCP_SDU_7B };

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

    //@siclog "Step 16" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 9);  // UL grant of 256 bits (ITBS=8, IRU=1)

    //@siclog "Step 17" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };      /* 2 bytes RLC AM header fixed part, 2 bytes for 1 LI, 8 + 7 bytes data */

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, zeroBSR, 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 17");

    //@siclog "Step 18" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 19" siclog@

    v_RlcSduList := { crs_PDCP_SDU_12B };

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

    //@siclog "Step 20" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 0, 9);  // UL grant of 136 bits (ITBS=9, IRU=0)

    //@siclog "Step 21" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };

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

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

    v_BSR_Index_Min := 1;

    fl_MAC_PDU_BSR_CheckGreaterThanOrEqual(v_NB_L2_DATA_IND.L2Data.SubframeData.PduSduList.MacPdu[0], v_BSR_Index_Min);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 21");

    //@siclog "Step 22" siclog@

    v_RlcSduList := { crs_PDCP_SDU_14B };

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

    //@siclog "Step 23 - 24" siclog@

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_BSR_Index_Min := 1;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    for (i := 0; i < 2; i := i + 1) {

      //@siclog "Step 25" siclog@

      v_BSR_Index_Min := 1;

      v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_PeriodicBSR_Timer_NpdcchPeriods(v_PeriodicBSR_Timer) + 1;  // "+1" to be sure that PeriodicBSR-Timer has been expired

      v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

      //@siclog "Step 26 - 27" siclog@

      fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 17 - " & int2str(i));

    }

    f_NBIOT_TestBody_Set(false);

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

    // give default grant to the UE to allow transmission of pending data

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start);

    v_MAC_PDU_RX := ?;     // any MAC PDU containing pending data

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

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    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_4_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 RetxBSR_Timer_NB_r13 v_RetxBSR_Timer := pp4;

    var PeriodicBSR_Timer_NB_r13 v_PeriodicBSR_Timer := pp4;

    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 SubFrameTiming_Type v_SubFrameTiming;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX, v_MAC_SDUList_RX1;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX, v_MAC_PDU_RX1;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var integer v_NoOfNpdcchPeriods;

    var integer v_BSR_Index_Min;

    var integer i;

    v_MAC_MainConfig.ul_SCH_Config_r13.periodicBSR_Timer_r13 := v_PeriodicBSR_Timer;

    v_MAC_MainConfig.ul_SCH_Config_r13.retxBSR_Timer_r13 := v_RetxBSR_Timer;

    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);

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

    f_NBIOT_TestBody_Set(true, layer2);

    //@siclog "Step 1 (void)" siclog@

    //@siclog "Step 2" siclog@

    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

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

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 1.0); //wait for UE loopbacks DATA
    v_BSR_Index_Min := 6;

    //@siclog "Step 3 - 4" siclog@

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 5" siclog@

    v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_RetxBSR_Timer_NpdcchPeriods(v_RetxBSR_Timer) + 1;  // "+1" to be sure that RetxBSR-Timer has been expired

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 6 - 7" siclog@

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    //@siclog "Step 8" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 3.0);  //need generating PDU time in   f_NBIOT_MAC_CPMode_SendRlcSdus        // next NPDCCH cycle after BSR transmission

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    v_RlcSduList := { crs_PDCP_SDU_10B };

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

    //@siclog "Step 9 - 10" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 2.0);  // next NPDCCH cycle after sending of the additional RLC SDU at step 8

    v_BSR_Index_Min := 8;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 11" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 12" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 9, v_TimingInfo);  // UL grant of 296 bits (ITBS=9, IRU=1) -> 37 bytes

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList) };     /* 2 bytes RLC AM header fixed part, 3 bytes for 2 LIs, 3 * 10 bytes data */

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, noBSR, v_MAC_SDUList_RX);  /* 1 byte padding, 1 byte SDU sub-header, 35 bytes MAC SDU */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 13");

    //@siclog "Step 14" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 15" siclog@

    v_RlcSduList := { crs_PDCP_SDU_8B, crs_PDCP_SDU_7B };

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

f_Delay(0.2);//wait for UE receiving and loopbacking data
    //@siclog "Step 16" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 8);  // UL grant of 256 bits (ITBS=8, IRU=1)

    //@siclog "Step 17" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList, '0000'B) };     /* 2 bytes RLC AM header fixed part, 2 bytes for 1 LI, 8 + 7 bytes data */

    v_MAC_SDUList_RX1 := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RLC_CountsInfoListByRef, v_RlcSduList, '1111'B) };     /* 2 bytes RLC AM header fixed part, 2 bytes for 1 LI, 8 + 7 bytes data */

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

    v_MAC_PDU_RX1 := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, zeroBSR, v_MAC_SDUList_RX1);
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, (v_MAC_PDU_RX,v_MAC_PDU_RX1));

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 17");

    //@siclog "Step 18" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 19" siclog@

    v_RlcSduList := { crs_PDCP_SDU_12B };

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

    //@siclog "Step 20" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 0, 9);  // UL grant of 136 bits (ITBS=9, IRU=0)

    //@siclog "Step 21" 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(-, noPadding, anyBSR, v_MAC_SDUList_RX);

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

    v_BSR_Index_Min := 0;

    fl_MAC_PDU_BSR_CheckGreaterThanOrEqual(v_NB_L2_DATA_IND.L2Data.SubframeData.PduSduList.MacPdu[0], v_BSR_Index_Min);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 21");

    //@siclog "Step 21A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);
    //@siclog "Step 22" siclog@

    v_RlcSduList := { crs_PDCP_SDU_14B };

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

    //@siclog "Step 23 - 24" siclog@

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_BSR_Index_Min := 1;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    for (i := 0; i < 2; i := i + 1) {

      //@siclog "Step 25" siclog@

      v_BSR_Index_Min := 1;

      v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_PeriodicBSR_Timer_NpdcchPeriods(v_PeriodicBSR_Timer) + 1;  // "+1" to be sure that PeriodicBSR-Timer has been expired

      v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

      //@siclog "Step 26 - 27" siclog@

      fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 27 - " & int2str(i));

    }

    f_NBIOT_TestBody_Set(false);

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

    // give default grant to the UE to allow transmission of pending data

    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant));
    v_MAC_PDU_RX := ?;     // any MAC PDU containing pending data

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

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    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_4_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 RetxBSR_Timer_NB_r13 v_RetxBSR_Timer := pp4;

    var PeriodicBSR_Timer_NB_r13 v_PeriodicBSR_Timer := pp4;

    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 SubFrameTiming_Type v_SubFrameTiming;

    var template (value) TimingInfo_Type v_TimingInfo;

    var template (value) RLC_SDUList_Type v_RlcSduList;

    var template (present) MAC_SDUList_Type v_MAC_SDUList_RX;

    var template (present) MAC_PDU_Type v_MAC_PDU_RX;

    var NB_L2_DATA_IND v_NB_L2_DATA_IND;

    var integer v_NoOfNpdcchPeriods;

    var integer v_BSR_Index_Min;

    var integer i;

    v_MAC_MainConfig.ul_SCH_Config_r13.periodicBSR_Timer_r13 := v_PeriodicBSR_Timer;

    v_MAC_MainConfig.ul_SCH_Config_r13.retxBSR_Timer_r13 := v_RetxBSR_Timer;

    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);

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

    f_NBIOT_TestBody_Set(true, layer2);

    //@siclog "Step 1 (void)" siclog@

    //@siclog "Step 2" siclog@
    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId, 200);    /* @sic R5s170238 change 2.1: 200ms offset sic@ */

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);
    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

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

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_BSR_Index_Min := 6;

    //@siclog "Step 3 - 4" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 3.0);     /* @sic R5s170238 change 2.1: three NPDCCH cycles to give the UE time for processing the data sic@ */
    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 5" siclog@

    v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_RetxBSR_Timer_NpdcchPeriods(v_RetxBSR_Timer) + 1;  // "+1" to be sure that RetxBSR-Timer has been expired

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 6 - 7" siclog@

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 7");

    //@siclog "Step 8" siclog@


    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 3.0);    /* three NPDCCH cycles after BSR transmission/receiption

                                                                                   @sic R5s170238 change 2.2: additional 2 NPDCCH cycles to give the SS enough time to build up the DL PDU sic@ */
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    v_RlcSduList := { crs_PDCP_SDU_10B };

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

    //@siclog "Step 9 - 10" siclog@


    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 2.0);    /* two NPDCCH cycles after sending of the additional RLC SDU at step 8 @sic R5s170238 change 2.3: two cycles instead of one sic@ */
    v_BSR_Index_Min := 8;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

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

    //@siclog "Step 11" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

    //@siclog "Step 12" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 9, v_TimingInfo);  // UL grant of 296 bits (ITBS=9, IRU=1) -> 37 bytes

    //@siclog "Step 13" siclog@

    v_RlcSduList := { crs_PDCP_SDU_10B, crs_PDCP_SDU_10B, crs_PDCP_SDU_10B };

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };      /* 2 bytes RLC AM header fixed part, 3 bytes for 2 LIs, 3 * 10 bytes data */

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, singleBytePadding, noBSR, v_MAC_SDUList_RX);  /* 1 byte padding, 1 byte SDU sub-header, 35 bytes MAC SDU */

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);

    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 13");

    //@siclog "Step 14" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 15" siclog@
    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId, 200);    /* @sic R5s170238 change 2.5: 200ms offset sic@ */

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);
    v_RlcSduList := { crs_PDCP_SDU_8B, crs_PDCP_SDU_7B };

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

    //@siclog "Step 16" siclog@

    v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, 3.0);     /* @sic R5s170238 change 2.5: three NPDCCH cycles to give the UE time for processing the data sic@ */

    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_SubFrameTiming);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 1, 8, v_TimingInfo);  // UL grant of 256 bits (ITBS=8, IRU=1)  @sic R5s170238 change 2.6: ITBS=8 sic@

    //@siclog "Step 17" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };      /* 2 bytes RLC AM header fixed part, 2 bytes for 1 LI, 8 + 7 bytes data */

    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, zeroBSR, 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 17");

    //@siclog "Step 18" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

    //@siclog "Step 19" siclog@

    v_RlcSduList := { crs_PDCP_SDU_12B };

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

    //@siclog "Step 20" siclog@

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 0, 9);  // UL grant of 136 bits (ITBS=9, IRU=0)

    //@siclog "Step 21" siclog@

    v_MAC_SDUList_RX := { f_NBIOT_MacSdu_RlcAmdPdu_RX(v_RlcSduList) };


    v_MAC_PDU_RX := f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, noPadding, zeroBSR, v_MAC_SDUList_RX);            /* sic R5s170238 change 2.8 - MMC160 implementation: zeroBSR instead of anyBSR sic@ */
    v_NB_L2_DATA_IND := f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, v_MAC_PDU_RX);



    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 21");

    //@siclog "Step 21A" siclog@

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);                                     /* sic R5s170238 change 2.9 sic@ */

    //@siclog "Step 22" siclog@

    v_RlcSduList := { crs_PDCP_SDU_14B };

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

    //@siclog "Step 23 - 24" siclog@

    v_SubFrameTiming := f_NBIOT_GetNextSearchSpace(v_CellId);

    v_BSR_Index_Min := 1;

    fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

    for (i := 0; i < 2; i := i + 1) {

      //@siclog "Step 25" siclog@

      v_BSR_Index_Min := 1;

      v_NoOfNpdcchPeriods := fl_TC_22_3_1_4_PeriodicBSR_Timer_NpdcchPeriods(v_PeriodicBSR_Timer) + 1;  // "+1" to be sure that PeriodicBSR-Timer has been expired

      v_SubFrameTiming := f_NBIOT_IncrementSearchSpace(v_SubFrameTiming, int2float(v_NoOfNpdcchPeriods));

      //@siclog "Step 26 - 27" siclog@

      fl_TC_22_3_1_4_TriggerBSR(v_RLC_CountsInfoListByRef, v_CellId, v_SubFrameTiming, v_BSR_Index_Min);

      f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 27 - " & int2str(i));

    }

    f_NBIOT_TestBody_Set(false);

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

    // give default grant to the UE to allow transmission of pending data


    f_NBIOT_ULGrantTransmission(v_CellId, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant));   /* @sic R5s170238 change 2.11: single grant sic@ */
    v_MAC_PDU_RX := ?;     // any MAC PDU containing pending data

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

    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, v_CellId);

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

  }


12. Branches executed

None.

13. 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_4_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_4.sppar

14. References

	[1]
	R5s170239: Supporting information for agreement of NB-IoT test case 22.3.1.4. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


