Page 1



3GPP TSG-RAN WG5 Testing
R5s170663
12 Dec 2016 – 31 Dec 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.523-3
	CR
	3762
	rev
	1
	Current version:
	14.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	Addition of GCF WI-257 NB-IoT test case 22.3.1.5

	
	

	Source to WG:
	Starpoint, TDIA

	Source to TSG:
	R5

	
	

	Work item code:
	NB_IOT-UEConTest
	
	Date:
	2017-06-15

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	To add NB-IoT test case 22.3.1.5 to the NBIOT ATS.

	
	

	Summary of change:
	This document lists all changes applied to NB-IoT test case 22.3.1.5 required for approval. See detailed change description for further information.

	
	

	Consequences if not approved:
	Test case will not be added to ATS.

	
	

	Clauses affected:
	22.3.1.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	36.523-1

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Associated Prose CR will be submitted in next RAN5 meeting,

Log=R5s170485


Table of Contents

2Table of Contents

1.
Overview
3
1.1
Verification Test Summary
3
2.
Corrections required
3
2.1
Change 1 – Correction to function ‘function f_TC_22_3_1_5_NBIOT’
3
2.2
Change 2 – Correction to function ‘fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand’
9
2.3
Change 3 – Correction to function ‘f_EUTRA_NB_CalculateCycleStartTime’
10
3.
Branches executed
11
4.
Execution Log Files
11
5.
References
11



1. Overview

This document lists all the essencial changes needed to correct problems in the TTCN implementation of test case 22.3.1.5 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_5
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_5_NBIOT’

	Function name
	function f_TC_22_3_1_5_NBIOT ()

	Reason for change
	1.On duration timer is 1024, NPDCCH period is 256. So the last search space is 3, not 4 because index starts from 0.
2.DRx should be configured to SS, otherwise SS will not consider Drx.
3.In step19, the third Npdcch period is 2, not 3. And SS can’t send NPDCCH at the same period twice. So change step21 to last Npdcch period. Change is associated to change 2.2.
4. Since DRX is 4096ms,before configure SS HARQ report. Delay should be added for status pdu for attach complete. It will cause an error while receiving the Harq feedback for status pdu.

	Summary of change
	1. Change 4 to 3
2.Config SS about DRX info
3. Change step21 to last Npdcch period.
4. Add a drx cycle before configure SS to report HARQ feedback.

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	


Before change

  const integer tsc_LastNpdcchPeriod := 4;
   function f_TC_22_3_1_5_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;

    var template (value) MAC_MainConfig_NB_r13 v_MAC_MainConfig;

    var template (value) NPDCCH_ConfigDedicated_NB_r13 v_NPDCCH_ConfigDedicated;

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var integer v_TestLoopModeRepetitions := 0;                                       // according to test case preamble: no data to be returned in UL

    var SubFrameTiming_Type v_NpdcchPeriod;

    var template (value) TimingInfo_Type v_TimingInfo;

    var NBIOT_SearchSpaceParameters_Type v_SearchSpaceParameters := tsc_NBIOT_SearchSpaceParameters_Def;

    var NPdcchSearchSpaceCandidateIndex_Type v_SearchSpaceCandidateForULGrant;

    var template (value) NPdcchUESpecificSearchSpace_Type v_NPdcchUESpecificSearchSpace;

    var integer v_IncrementVRR;

    f_NBIOT_Init(c1);

    //Create and configure all cells

    f_NBIOT_CellConfig_Def(v_CellId, CONTROL_PLANE);

    // configure RRC Connection Setup being used during RACH procedure: Message modified according to Table 22.3.1.5.3.3-1

    v_MAC_MainConfig := cs_MAC_MainConfig_NB_SRB;

    v_MAC_MainConfig.ul_SCH_Config_r13.periodicBSR_Timer_r13 := infinity_;

    v_MAC_MainConfig.drx_Config_r13 := cs_DRX_Config_NB_Setup;

    v_NPDCCH_ConfigDedicated := cs_NPDCCH_ConfigDedicated_NB_DEFAULT;

    v_NPDCCH_ConfigDedicated.npdcch_NumRepetitions_r13 := r64;

    v_SearchSpaceParameters.Rmax := 64;      // to be used for timing calculations

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

    f_NBIOT_SS_ConfigRachProcedureMsg4(v_CellId, valueof(v_RrcConnSetup));

    // Modify cell configuration for UE specific search space according to Table 22.3.1.5.3.3-1 and UL grants to be scheduled in the last search space candidate as needed for step 15:

    v_SearchSpaceCandidateForULGrant := tsc_LastSearchSpaceCandidate;    /* as we have a NPDCCH period of 256ms (instead of 64ms), there is no issue always to use the last search space candidate during the test case */

    v_NPdcchUESpecificSearchSpace := cs_NPdcchUESpecificSearchSpace(v_NPDCCH_ConfigDedicated.npdcch_NumRepetitions_r13,

                                                                    v_NPDCCH_ConfigDedicated.npdcch_StartSF_USS_r13,

                                                                    v_NPDCCH_ConfigDedicated.npdcch_Offset_USS_r13,

                                                                    -,

                                                                    v_SearchSpaceCandidateForULGrant);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_SYSTEM_CTRL_REQ_CellConfig_NPDCCH(v_CellId, -, -, cs_NPdcchConfig(v_NPdcchUESpecificSearchSpace)));

    // NBIOT preamble, Test mode:

    f_NBIOT_L2_Enter_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode, v_TestLoopModeRepetitions);

    // enable reporting of HARQ ACK/NACK:

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, enable);

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

    f_NBIOT_TestBody_Set(true, layer2);

    //@siclog "Step 1" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 2" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 2");

    //@siclog "Step 3" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 4" siclog@

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

    //@siclog "Step 5" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 4.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 6" siclog@

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

    //@siclog "Step 7" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 8" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 8");

    //@siclog "Step 9" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 1.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 10" siclog@

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

    //@siclog "Step 11" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 12" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 12");

    //@siclog "Step 13" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 6.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 14" siclog@

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

    //@siclog "Step 15" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0, cs_TimingInfo_SubFrameFull(v_NpdcchPeriod));  // UL grant of 56 bits (ITBS=0, IRU=4)

    //@siclog "Step 16" siclog@

    v_IncrementVRR := 0; // there is no RLC AMD PDU therefore VRR shall not be incremented

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR), v_IncrementVRR);

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

    //@siclog "Step 17" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 24.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 18" siclog@

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

    //@siclog "Step 19, 21" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, 3, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand(v_CellId, v_NpdcchPeriod);
    //@siclog "Step 20" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 20");

    //@siclog "Step 22" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 22");

    //@siclog "Step 23" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 2.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 24" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 24");

    //@siclog "Step 25" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, 2, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 26" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 26");

    //@siclog "Step 27" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 1.0, v_SearchSpaceParameters));

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, cs_MAC_PDU_DRX_Command_10Padding, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 28" siclog@

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

    //@siclog "Step 29" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 6.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 30" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 30");

    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

  const integer tsc_LastNpdcchPeriod := 3; 
 template NB_DrxCtrl_Type cs_NB_DrxCtrl(template (value) DRX_Config_NB_r13 p_DRX_Config_NB_Setup) :=

  {


Config := {


  R13 := p_DRX_Config_NB_Setup


}

  }
      function f_TC_22_3_1_5_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;

    var template (value) MAC_MainConfig_NB_r13 v_MAC_MainConfig;

    var template (value) NPDCCH_ConfigDedicated_NB_r13 v_NPDCCH_ConfigDedicated;

    var template (value) DL_CCCH_Message_NB v_RrcConnSetup;

    var integer v_TestLoopModeRepetitions := 0;                                       // according to test case preamble: no data to be returned in UL

    var SubFrameTiming_Type v_NpdcchPeriod;

    var template (value) TimingInfo_Type v_TimingInfo;

    var NBIOT_SearchSpaceParameters_Type v_SearchSpaceParameters := tsc_NBIOT_SearchSpaceParameters_Def;

    var NPdcchSearchSpaceCandidateIndex_Type v_SearchSpaceCandidateForULGrant;

    var template (value) NPdcchUESpecificSearchSpace_Type v_NPdcchUESpecificSearchSpace;

    var integer v_IncrementVRR;

    f_NBIOT_Init(c1);

    //Create and configure all cells

    f_NBIOT_CellConfig_Def(v_CellId, CONTROL_PLANE);

    // configure RRC Connection Setup being used during RACH procedure: Message modified according to Table 22.3.1.5.3.3-1

    v_MAC_MainConfig := cs_MAC_MainConfig_NB_SRB;

    v_MAC_MainConfig.ul_SCH_Config_r13.periodicBSR_Timer_r13 := infinity_;

    v_MAC_MainConfig.drx_Config_r13 := cs_DRX_Config_NB_Setup;

    v_NPDCCH_ConfigDedicated := cs_NPDCCH_ConfigDedicated_NB_DEFAULT;

    v_NPDCCH_ConfigDedicated.npdcch_NumRepetitions_r13 := r64;

    v_SearchSpaceParameters.Rmax := 64;      // to be used for timing calculations

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

    f_NBIOT_SS_ConfigRachProcedureMsg4(v_CellId, valueof(v_RrcConnSetup));

    // Modify cell configuration for UE specific search space according to Table 22.3.1.5.3.3-1 and UL grants to be scheduled in the last search space candidate as needed for step 15:

    v_SearchSpaceCandidateForULGrant := tsc_LastSearchSpaceCandidate;    /* as we have a NPDCCH period of 256ms (instead of 64ms), there is no issue always to use the last search space candidate during the test case */

    v_NPdcchUESpecificSearchSpace := cs_NPdcchUESpecificSearchSpace(v_NPDCCH_ConfigDedicated.npdcch_NumRepetitions_r13,

                                                                    v_NPDCCH_ConfigDedicated.npdcch_StartSF_USS_r13,

                                                                    v_NPDCCH_ConfigDedicated.npdcch_Offset_USS_r13,

                                                                    -,

                                                                    v_SearchSpaceCandidateForULGrant);

    f_NBIOT_SS_CommonCellConfig(v_CellId, cads_NB_SYSTEM_CTRL_REQ_CellConfig_NPDCCH(v_CellId, -, -, cs_NPdcchConfig(v_NPdcchUESpecificSearchSpace)));

f_NBIOT_SS_DrxCtrlConfig(v_CellId, cs_NB_DrxCtrl(cs_DRX_Config_NB_Setup));
    // NBIOT preamble, Test mode:

    f_NBIOT_L2_Enter_State2B_NB(v_RLC_CountsInfoListByRef, v_CellId, TransparentMode_RLC_MAC, v_TestLoopMode, v_TestLoopModeRepetitions);


f_Delay(4.096);
    // enable reporting of HARQ ACK/NACK:

    f_NBIOT_SS_ConfigUL_HARQ_IndMode(v_CellId, enable);

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

    f_NBIOT_TestBody_Set(true, layer2);

    //@siclog "Step 1" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 2" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 2");

    //@siclog "Step 3" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 4" siclog@

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

    //@siclog "Step 5" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 4.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 6" siclog@

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

    //@siclog "Step 7" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 8" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 8");

    //@siclog "Step 9" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 1.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 10" siclog@

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

    //@siclog "Step 11" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 12" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 12");

    //@siclog "Step 13" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 6.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 14" siclog@

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

    //@siclog "Step 15" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);

    f_NBIOT_ULGrantTransmission_ExplicitGrant(v_CellId, 4, 0, cs_TimingInfo_SubFrameFull(v_NpdcchPeriod));  // UL grant of 56 bits (ITBS=0, IRU=4)

    //@siclog "Step 16" siclog@

    v_IncrementVRR := 0; // there is no RLC AMD PDU therefore VRR shall not be incremented

    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, v_CellId, f_NBIOT_MacPdu_BSR_MacSdus_Padding_RX(-, normalPadding, anyBSR), v_IncrementVRR);

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

    //@siclog "Step 17" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 24.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 18" siclog@

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

    //@siclog "Step 19, 21" siclog@


v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, 2, v_SearchSpaceParameters);
    fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand(v_CellId, v_NpdcchPeriod);

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 1.0, v_SearchSpaceParameters);


f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, cs_TimingInfo_SubFrameFull(v_NpdcchPeriod), cs_MAC_PDU_DRX_Command_10Padding, tsc_LastSearchSpaceCandidate);              /* DL assignment of DRX command in last search space candidate */
    //@siclog "Step 20" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 20");

    //@siclog "Step 22" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 22");

    //@siclog "Step 23" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 2.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 24" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 24");

    //@siclog "Step 25" siclog@

    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(v_CellId, 2, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendInvalidMacPdu(v_CellId, v_NpdcchPeriod, tsc_FirstSearchSpaceCandidate, v_SearchSpaceParameters);

    //@siclog "Step 26" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, nack, __FILE__, __LINE__, "Step 26");

    //@siclog "Step 27" siclog@

    v_TimingInfo := cs_TimingInfo_SubFrameFull(f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 1.0, v_SearchSpaceParameters));

    f_NBIOT_MAC_CPMode_SendMacPdu(v_CellId, v_TimingInfo, cs_MAC_PDU_DRX_Command_10Padding, tsc_FirstSearchSpaceCandidate);

    //@siclog "Step 28" siclog@

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

    //@siclog "Step 29" siclog@

    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, 6.0, v_SearchSpaceParameters);

    fl_TC_22_3_1_5_SendValidMacPdu(v_RLC_CountsInfoListByRef, v_CellId, v_TestLoopMode, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate);

    //@siclog "Step 30" siclog@

    fl_NBIOT_MAC_ReceiveAckNack(v_CellId, ack, __FILE__, __LINE__, "Step 30");

    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);

  }
2.2 Change 2 – Correction to function ‘fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand’

	Function name
	fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand ()

	Reason for change
	Since for NB, SS can not send Npdcch twice at one npdcch period. So change the step 21 to be sent at the last period.

	Summary of change
	Removed the second MAC PDU on the same NPDCCH period

	TTCN module
	NBIOT_MAC_Testcases.ttcn

	MCC160 Comment
	


Before change

    function fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand(NBIOT_CellId_Type p_CellId,

                                                         SubFrameTiming_Type p_NpdcchPeriod) runs on NBIOT_PTC

  {

    var template (value) MAC_PDU_Type v_MAC_PDU := fl_TC_22_3_1_5_InvalidMacPdu();

    var template (value) TimingInfo_Type v_TimingInfoNpdcchPeriod := cs_TimingInfo_SubFrameFull(p_NpdcchPeriod);

    var template (value) TimingInfo_Type v_TimingInfoReconfiguration := cs_TimingInfo_SubFrameFull(f_EUTRA_NB_TimingInfoAdd(p_NpdcchPeriod, 56));   /* 56ms after start of the NPDCCH cycle =>

                                                                                                                                                       this is in any case before the DL assignment of the DRX command happens */

    f_NBIOT_SS_ConfigureCrcErrorMode(p_CellId, v_TimingInfoNpdcchPeriod, crcErrorWithoutRetransmission);                                            /* activate CRC error at the beginning of the NPDCCH period */

    f_NBIOT_MAC_CPMode_SendMacPdu(p_CellId, v_TimingInfoNpdcchPeriod, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);                                    /* DL assignment of invalid MAC PDU in first search space candidate */

    f_NBIOT_SS_ConfigureCrcErrorMode(p_CellId, v_TimingInfoReconfiguration, noError);                                                               /* deactivate CRC error before sending of DRX command */

    f_NBIOT_MAC_CPMode_SendMacPdu(p_CellId, v_TimingInfoNpdcchPeriod, cs_MAC_PDU_DRX_Command_10Padding, tsc_LastSearchSpaceCandidate);              /* DL assignment of DRX command in last search space candidate */
  }
After change

      function fl_TC_22_3_1_5_SendInvalidMacPduAndDrxCommand(NBIOT_CellId_Type p_CellId,

                                                         SubFrameTiming_Type p_NpdcchPeriod) runs on NBIOT_PTC

  {

    var template (value) MAC_PDU_Type v_MAC_PDU := fl_TC_22_3_1_5_InvalidMacPdu();

    var template (value) TimingInfo_Type v_TimingInfoNpdcchPeriod := cs_TimingInfo_SubFrameFull(p_NpdcchPeriod);

    var template (value) TimingInfo_Type v_TimingInfoReconfiguration := cs_TimingInfo_SubFrameFull(f_EUTRA_NB_TimingInfoAdd(p_NpdcchPeriod, 56));   /* 56ms after start of the NPDCCH cycle =>

                                                                                                                                                       this is in any case before the DL assignment of the DRX command happens */

    f_NBIOT_SS_ConfigureCrcErrorMode(p_CellId, v_TimingInfoNpdcchPeriod, crcErrorWithoutRetransmission);                                            /* activate CRC error at the beginning of the NPDCCH period */

    f_NBIOT_MAC_CPMode_SendMacPdu(p_CellId, v_TimingInfoNpdcchPeriod, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);                                    /* DL assignment of invalid MAC PDU in first search space candidate */

    f_NBIOT_SS_ConfigureCrcErrorMode(p_CellId, v_TimingInfoReconfiguration, noError);                                                               /* deactivate CRC error before sending of DRX command */

  }
2.3 Change 3 – Correction to function ‘f_EUTRA_NB_CalculateCycleStartTime’

	Function name
	f_EUTRA_NB_CalculateCycleStartTime ()

	Reason for change
	In 36.321 subclause 5.7, drx is calculated as [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); It doesn’t consider HSFN. So if next DRX cycle is bigger than 10240ms. It will cause an error

	Summary of change
	correct the drx cycle start time function.

	TTCN module
	EUTRA_NB_Timing.ttcn

	MCC160 Comment
	


Before change

      function f_EUTRA_NB_CalculateCycleStartTime(SubFrameTiming_Type p_SubFrameTiming,

                                              UInt_Type p_CycleLength,

                                              UInt_Type p_CycleOffset) return SubFrameTiming_Type

  {

    var SubFrameTiming_Type v_SubFrameTiming := p_SubFrameTiming;

    var UInt_Type v_Subframes;

    v_Subframes := (p_SubFrameTiming.SFN.Number * 10) + p_SubFrameTiming.Subframe.Number;

    v_Subframes := ((v_Subframes - p_CycleOffset + p_CycleLength - 1) / p_CycleLength) * p_CycleLength + p_CycleOffset; // @sic R5s110219 change 4 sic@

    v_SubFrameTiming.SFN.Number := (v_Subframes / 10) mod 1024;

    v_SubFrameTiming.HSFN.Number := (v_SubFrameTiming.HSFN.Number + ((v_Subframes / 10) / 1024)) mod 1024; // @sic R5w160204r1 sic@

    v_SubFrameTiming.Subframe.Number := v_Subframes mod 10;
    return v_SubFrameTiming;

  }
After change

     function f_EUTRA_NB_CalculateCycleStartTime(SubFrameTiming_Type p_SubFrameTiming,

                                              UInt_Type p_CycleLength,

                                              UInt_Type p_CycleOffset) return SubFrameTiming_Type

  {

    var SubFrameTiming_Type v_SubFrameTiming := p_SubFrameTiming;

    var UInt_Type v_Subframes;

    v_Subframes := (p_SubFrameTiming.SFN.Number * 10) + p_SubFrameTiming.Subframe.Number;


if((v_Subframes + p_CycleLength + p_CycleOffset - v_Subframes mod p_CycleLength)<10240)


{


    v_SubFrameTiming.SFN.Number := ((v_Subframes + p_CycleLength + p_CycleOffset - v_Subframes mod p_CycleLength)/10)mod 1024;



v_SubFrameTiming.Subframe.Number := (v_Subframes + p_CycleLength + p_CycleOffset  - v_Subframes mod p_CycleLength)mod 10;


    v_SubFrameTiming.HSFN.Number := (v_SubFrameTiming.HSFN.Number + ((v_Subframes + p_CycleLength + p_CycleOffset  - v_Subframes mod p_CycleLength) / 10240)) mod 1024;


}

   else

   {


    v_SubFrameTiming.SFN.Number := p_CycleOffset/10;



v_SubFrameTiming.Subframe.Number := (p_CycleOffset)mod 10;


    v_SubFrameTiming.HSFN.Number := (v_SubFrameTiming.HSFN.Number + 1) mod 1024;


  }
    return v_SubFrameTiming;

  }
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_5_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_5.sppar

5. References

	[1]
	R5s170485: Supporting information for agreement of NB-IoT test case 22.3.1.5. This archive comprises html and text format execution log files and PICS/PIXIT settings file respectively.


