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[bookmark: _Toc122434485][bookmark: _Toc108004478]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of NB-IoT NTN test case 22.3.1.5a which is part of the NBIOT test suite in iwd-TTCN3-B2022-09_D23wk37.
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log file(s) is (are) provided as evidence. 
Contact:	Parikshit Bhise
	parikshit.bhise@rohde-schwarz.com 
	
0. Verification Test Summary 
Test Case: 	22_3_1_5a_NBIOT
ATS Version:	iwd-TTCN3-B2022-09_D23wk37
System Simulator used:	R&S® CMW 500 Protocol Conformance Test platform
UE used:	MediaTek MTK 6825
Verification Status:	PASS



[bookmark: _Toc493251607]Corrections required for test case 22.3.1.5a
Correction to f_TC_22_3_1_5a_NBIOT
	Function name
	f_TC_22_3_1_5a_NBIOT

	Reason for change
	1. After switch on prompt, the function f_UT_AutomaticPLMN_Select_WithSwitchOnOff leaves the UE in switch off state.
2. DRX config start on SS side is missing as the DRX configuration is added during RRC setup message
3. The TTCN configures MAC PDU for the test body and therefore the SS needs to be configured to have MAC in transparent mode
4. The DRX configuration on the SS side has to be disabled so that TTCN can take control over the timing of data being sent and received. This has to be then put back during postamble procedures as the DRX on UE side is still active
5. A delay is required to ensure that at Step 1 DRX mode is active and drx-InactivityTimer is expired based on RLC ACK for Closed UE test loop procedure.
6. The uplink grant at Step 4 is a retransmission grant and it could be configured with the Step 2 grant with the retransmission list.
7. At Step 6 the loop back data received is the same as Step 3 data as it’s a retransmitted MAC PDU, therefore the RLC SN shall not be incremented.
8. At Step 6A RLC Status PDU is sent to the UE and L1 ACK will be received. since HARQ ACK/NACK reporting is enabled, the TTCN needs to handle the ACK.
9. At Step 17 the Data sent shall be 6 NPDCCH periods after Step 15, the current function used will provide the next DRX cycle timing
10. The data sent at Step 13 and the retransmission at Step 17 will be successfully received by the loop back entity and the data will be looped backed by the UE and this needs to be handled in TTCN

	Summary of change
	1. Updated to use f_UT_AutomaticPLMN_Select
2. Added f_NBIOT_SS_DrxCtrlConfig to start DRX config.
3. In function f_NBIOT_L2_CPMode_StopULGrant_EnableSrbTestMode the last parameter is updated to use TransparentMode_RLC_MAC, so that the SS MAC is in transparent mode.
4. Disabled DRX config on SS side before Step 1 and added it back before postamble procedures
5. Added a delay of 1sec
6. Updated the retransmission list in the grant configuration for step 2 and removed Step 4 grant.
7. Introduced new variable v_IncrementVRR , and passed this as a parameter to f_NBIOT_MAC_CPMode_MacPdu_Receive to not increment the RLC SN.
8. Added TTCN code to handle the ACK received after Step 6A
9. Updates Step 17 to use f_NBIOT_IncrementSearchSpace with 6 NDPCC periods
10. Moved HARQ ACK nack reporting and start of Uplink grant into the testbody  and added function to receive the loop back data, followed by a RLC ACK status PDU

	TTCN module
	NBIOT_MAC_NTN

	MCC160 Comment
	



Before Change:
	function f_TC_22_3_1_5a_NBIOT() runs on NBIOT_PTC
  {
    var template (value) NPDCCH_ConfigDedicated_NB_r13 v_NPDCCH_ConfigDedicated;
    var NPdcchSearchSpaceCandidateIndex_Type v_SearchSpaceCandidateForULGrant;
    var template (value) NPdcchUESpecificSearchSpace_Type v_NPdcchUESpecificSearchSpace;
    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 template (value) TimingInfo_Type v_TimingInfo;
    var template (value) MAC_PDU_Type v_MAC_PDU;
    var template (value) RLC_SDU_Type v_RlcSdu;
    var MAC_SDUList_Type v_MAC_SDUList;
    var SubFrameTiming_Type v_NpdcchPeriod;
    var NBIOT_SearchSpaceParameters_Type v_SearchSpaceParameters := tsc_NBIOT_SearchSpaceParameters_Def;
    var template (present) MAC_PDU_Type v_MAC_PDU_RX;
    var template (value) NB_UL_TransRetransmissionList_Type v_TransRetransmissionList;
    var template (value) NB_DciUlInfo_Type v_DciUlInfo;
      
    //System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
    f_NBIOT_Init(c8);
    
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
      
    // configure RRC Connection Setup being used during RACH procedure: Message modified according to Table 22.3.1.5a.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(nbiot_Cell1, v_RrcConnSetup);


    // Modify cell configuration for UE specific search space according to Table 22.3.1.5a.3.3-1 and UL grants to be scheduled in the last search space candidate as needed for step 2:
    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(nbiot_Cell1, cas_NB_CellConfig_REQ(nbiot_Cell1, -, -, cds_NB_BasicCellConfig_NPDCCH(cs_NPdcchConfig(v_NPdcchUESpecificSearchSpace))));
    
    //The UE is in state 2B-NB according to TS 36.508 [18] clause 8.1.5.2B with test loop mode G closed
    f_NBIOT_SetCellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE);
    // Switch on UE
    f_UT_SwitchOnUE(UT, false);
      
    //The UE is in Automatic PLMN selection mode
    f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);
      
    //The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
    f_UT_ConfigureNTNPosition(UT);
      
    // Now continue with the procedure
    f_NBIOT_InitialRegistration(nbiot_Cell1, CONTROL_PLANE, PREAMBLE, STATE2A_NB_TESTLOOP_ModeG);
    
      
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell1,            // Bring UE to state 2B-NB
                                   f_NBIOT_UE_TestLoopMode_Type(STATE2A_NB_TESTLOOP_ModeG),
                                   tsc_TestLoopModeGH_UplinkMode_RLC);
    
    v_RLC_CountsInfoListByRef := f_NBIOT_L2_CPMode_StopULGrant_EnableSrbTestMode(nbiot_Cell1, TransparentMode_RLC_Only);
   
    f_NBIOT_TestBody_Set(true, layer2);
      
    f_NBIOT_SS_ConfigUL_HARQ_IndMode(nbiot_Cell1, enable);
      
    //@siclog "Step 1" siclog@
    //In the first NPDCCH period of the next DRX On Duration the SS schedules the DL transmission of a MAC PDU in the first search space candidate of the search space.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_RlcSdu := crs_PDCP_SDU_16B;
    //v_RlcSduList := { v_RlcSdu };
    v_MAC_SDUList := { f_NBIOT_MAC_CPMode_EncodeMacSdu(STATE2A_NB_TESTLOOP_ModeG, v_RlcSdu, v_RLC_CountsInfoListByRef.AM_VTS) };    // NAS/RRC PDU gets encoded by NAS emulator and packed into RLC PDU
    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);
    v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
      
    //@siclog "Step 1A" siclog@
    //The UE transmit a HARQ ACK for the DL MAC PDU in Step 1.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
      
    //@siclog "Step 2" siclog@
    //In the last NPDCCH period of the next DRX On Duration the SS allocates an UL grant for UE in the last search space candidate of the search space.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_TransRetransmissionList := {cs_NB_UL_TransRetransmission_NewTransmission};
    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(2, 4, v_TransRetransmissionList);
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo);
 
   
    //@siclog "Step 3" siclog@
    //The UE loops back the MAC PDU.
    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);  //same as in Step 1
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, nbiot_Cell1, v_MAC_PDU_RX);
      
    //@siclog "Step 4" siclog@
    //In the NPDCCH sub frame when the drx-uLRetransmissionTimer-r13 for MAC PDU in Step 3 is still running, the SS transmits UL grant for the retransmission of the MAC PDU in step 3, and NDI is the same with which in step 2, and redundancy version = 1
    //i.e. UL HARQ RTT + drx-uLRetransmissionTimer-r13 - x subframes after step 3 (x is between 0 and 20 the difference between On duration and UL Retransmission timer) (Note 5)
    v_NpdcchPeriod := f_SubFrameTiming_AddMilliSeconds(v_NpdcchPeriod, 10); //x=10
    v_NpdcchPeriod := f_SubFrameTiming_CalculateCycleStartTime(v_NpdcchPeriod, f_NBIOT_SearchSpace_GetPdcchPeriod(v_SearchSpaceParameters), v_SearchSpaceParameters.Alpha);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_TransRetransmissionList := {cs_NB_UL_TransRetransmission_ReTransmission(1)};  //RV=1
    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(2, 4, v_TransRetransmissionList);
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo);
     
    //@siclog "Step 5" siclog@
    //Void.
      
    //@siclog "Step 6" siclog@
    //Check: Does the UE loop back the MAC PDU?
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, nbiot_Cell1, v_MAC_PDU_RX);
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 6");
      
    //@siclog "Step 6A" siclog@
    //The SS transmits an RLC STATUS PDU to acknowledge received data.
    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, nbiot_Cell1);
      
    //The SS stops allocating UL Grant.
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Stop);
      
    //@siclog "Steps 7-10" siclog@
    //Void.
      
    //@siclog "Step 11" siclog@
    //In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL transmission of a MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    fl_TC_22_3_1_5_SendInvalidMacPdu(nbiot_Cell1, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);
          
    //@siclog "Step 12" siclog@
    //The UE transmits a HARQ NACK for the DL MAC PDU in Step 11.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, nack));
      
    //@siclog "Step 13" siclog@
    //In the next NPDCCH period the SS schedules the DL transmission of a (new) MAC PDU in the first search space candidate.
    //Note: The NDI of the corresponding DCI indicates a new transmission. (Note 5)
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_RlcSdu := crs_PDCP_SDU_16B;
    v_MAC_SDUList := { f_NBIOT_MAC_CPMode_EncodeMacSdu(STATE2A_NB_TESTLOOP_ModeG, v_RlcSdu, v_RLC_CountsInfoListByRef.AM_VTS) };    // NAS/RRC PDU gets encoded by NAS emulator and packed into RLC PDU
    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);
    v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
    
    //@siclog "Step 14" siclog@
    //Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 13?
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 14");
      
    //@siclog "Step 15" siclog@
    //In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL transmission of a MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    fl_TC_22_3_1_5_SendInvalidMacPdu(nbiot_Cell1, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);
          
    //@siclog "Step 16" siclog@
    //The UE transmits a HARQ NACK for the DL MAC PDU in Step 15.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, nack));
    
    //@siclog "Step 17" siclog@
    //Six NPDCCH periods after the transmission at step 15 the SS schedules the DL re-transmission of the MAC PDU in the last search space candidate.
    //Note 1: Six NPDCCH periods is the duration of the drx-RetransmissionTimer-r13.
    //(Note 5)
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod + 6, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_LastSearchSpaceCandidate);
    v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
      
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 17?
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 18");

    f_NBIOT_TestBody_Set(false);
    //------------------------------------
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start);
    f_NBIOT_SS_ConfigUL_HARQ_IndMode(nbiot_Cell1, disable);
    f_NBIOT_L2_Postamble_State2B_NB(nbiot_Cell1, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);
      
    } //f_TC_22_3_1_5a_NTN_NBIOT



After Change:
	function f_TC_22_3_1_5a_NBIOT() runs on NBIOT_PTC
  {
    var template (value) NPDCCH_ConfigDedicated_NB_r13 v_NPDCCH_ConfigDedicated;
    var NPdcchSearchSpaceCandidateIndex_Type v_SearchSpaceCandidateForULGrant;
    var template (value) NPdcchUESpecificSearchSpace_Type v_NPdcchUESpecificSearchSpace;
    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 template (value) TimingInfo_Type v_TimingInfo;
    var template (value) MAC_PDU_Type v_MAC_PDU;
    var template (value) RLC_SDU_Type v_RlcSdu;
    var MAC_SDUList_Type v_MAC_SDUList;
    var SubFrameTiming_Type v_NpdcchPeriod;
    var NBIOT_SearchSpaceParameters_Type v_SearchSpaceParameters := tsc_NBIOT_SearchSpaceParameters_Def;
    var template (present) MAC_PDU_Type v_MAC_PDU_RX;
    var template (value) NB_UL_TransRetransmissionList_Type v_TransRetransmissionList;
    var template (value) NB_DciUlInfo_Type v_DciUlInfo;
    var integer v_IncrementVRR; //
      
    //System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
    f_NBIOT_Init(c8);
    
    //Create and configure all cells
    f_NBIOT_CellConfig_Def(nbiot_Cell1, CONTROL_PLANE);
      
    // configure RRC Connection Setup being used during RACH procedure: Message modified according to Table 22.3.1.5a.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(nbiot_Cell1, v_RrcConnSetup);


    // Modify cell configuration for UE specific search space according to Table 22.3.1.5a.3.3-1 and UL grants to be scheduled in the last search space candidate as needed for step 2:
    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(nbiot_Cell1, cas_NB_CellConfig_REQ(nbiot_Cell1, -, -, cds_NB_BasicCellConfig_NPDCCH(cs_NPdcchConfig(v_NPdcchUESpecificSearchSpace))));
    f_NBIOT_SS_DrxCtrlConfig(nbiot_Cell1, cs_NB_DrxCtrl(cs_DRX_Config_NB_Setup));    //
    //The UE is in state 2B-NB according to TS 36.508 [18] clause 8.1.5.2B with test loop mode G closed
    f_NBIOT_SetCellPower(nbiot_Cell1, tsc_ServingCellRS_EPRE);
    // Switch on UE
    f_UT_SwitchOnUE(UT, false);
      
    //The UE is in Automatic PLMN selection mode
    //f_UT_AutomaticPLMN_Select_WithSwitchOnOff (UT);
    f_UT_AutomaticPLMN_Select (UT); //
    //The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
    f_UT_ConfigureNTNPosition(UT);
      
    // Now continue with the procedure
    f_NBIOT_InitialRegistration(nbiot_Cell1, CONTROL_PLANE, PREAMBLE, STATE2A_NB_TESTLOOP_ModeG);
    
      
    f_NBIOT_CloseUE_TestLoopModeGH(nbiot_Cell1,            // Bring UE to state 2B-NB
                                   f_NBIOT_UE_TestLoopMode_Type(STATE2A_NB_TESTLOOP_ModeG),
                                   tsc_TestLoopModeGH_UplinkMode_RLC);
    
    v_RLC_CountsInfoListByRef := f_NBIOT_L2_CPMode_StopULGrant_EnableSrbTestMode(nbiot_Cell1, TransparentMode_RLC_MAC); //WA#WI=1197612 MAC in TM mode
    
    f_NBIOT_TestBody_Set(true, layer2);
      
    f_NBIOT_SS_ConfigUL_HARQ_IndMode(nbiot_Cell1, enable);
    f_NBIOT_SS_DrxCtrlConfig(nbiot_Cell1, cs_NB_DrxCtrl_None);
    f_Delay(1.0); // Delay by 1sec    
      
    //@siclog "Step 1" siclog@
    //In the first NPDCCH period of the next DRX On Duration the SS schedules the DL transmission of a MAC PDU in the first search space candidate of the search space.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_RlcSdu := crs_PDCP_SDU_16B;
    //v_RlcSduList := { v_RlcSdu };
    v_MAC_SDUList := { f_NBIOT_MAC_CPMode_EncodeMacSdu(STATE2A_NB_TESTLOOP_ModeG, v_RlcSdu, v_RLC_CountsInfoListByRef.AM_VTS) };    // NAS/RRC PDU gets encoded by NAS emulator and packed into RLC PDU
    
    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);
    v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
        //@siclog "Step 1A" siclog@
    //The UE transmit a HARQ ACK for the DL MAC PDU in Step 1.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
   
      
    //@siclog "Step 2" siclog@
    //In the last NPDCCH period of the next DRX On Duration the SS allocates an UL grant for UE in the last search space candidate of the search space.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_TransRetransmissionList := {cs_NB_UL_TransRetransmission_NewTransmission,
                                  cs_NB_UL_TransRetransmission_ReTransmission(1)}; //WA#WI=1197612 
    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(2, 4, v_TransRetransmissionList);
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo);
 
   
    //@siclog "Step 3" siclog@
    //The UE loops back the MAC PDU.
    v_MAC_PDU_RX := f_NBIOT_MacPdu_SingleRlcAmdPdu_RX(-, v_RlcSdu);  //same as in Step 1
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, nbiot_Cell1, v_MAC_PDU_RX);
        //@siclog "Step 4" siclog@
    //In the NPDCCH sub frame when the drx-uLRetransmissionTimer-r13 for MAC PDU in Step 3 is still running, the SS transmits UL grant for the retransmission of the MAC PDU in step 3, and NDI is the same with which in step 2, and redundancy version = 1
    //i.e. UL HARQ RTT + drx-uLRetransmissionTimer-r13 - x subframes after step 3 (x is between 0 and 20 the difference between On duration and UL Retransmission timer) (Note 5)
    v_NpdcchPeriod := f_SubFrameTiming_AddMilliSeconds(v_NpdcchPeriod, 10); //x=10
    v_NpdcchPeriod := f_SubFrameTiming_CalculateCycleStartTime(v_NpdcchPeriod, f_NBIOT_SearchSpace_GetPdcchPeriod(v_SearchSpaceParameters), v_SearchSpaceParameters.Alpha);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_TransRetransmissionList := {cs_NB_UL_TransRetransmission_ReTransmission(1)};  //RV=1
    v_DciUlInfo := cs_NB_DciInfo_CcchDcchDtchUL(2, 4, v_TransRetransmissionList);
   // f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start(cs_NB_SingleGrant(v_DciUlInfo)), v_TimingInfo);
     
    //@siclog "Step 5" siclog@
    //Void.
      
    //@siclog "Step 6" siclog@
    //Check: Does the UE loop back the MAC PDU?
    v_IncrementVRR := 0; //  Don't increment VRR as the RLC data is the same as Step 3
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, nbiot_Cell1, v_MAC_PDU_RX, v_IncrementVRR);
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 6");
      
    //@siclog "Step 6A" siclog@
    //The SS transmits an RLC STATUS PDU to acknowledge received data.
    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, nbiot_Cell1);
        
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack)); // handle a ACK for the status PDU
      
    //The SS stops allocating UL Grant.
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Stop);
    
    //@siclog "Steps 7-10" siclog@
    //Void.
   
    //@siclog "Step 11" siclog@
    //In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL transmission of a MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    fl_TC_22_3_1_5_SendInvalidMacPdu(nbiot_Cell1, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);
          
    //@siclog "Step 12" siclog@
    //The UE transmits a HARQ NACK for the DL MAC PDU in Step 11.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, nack));
      
    //@siclog "Step 13" siclog@
    //In the next NPDCCH period the SS schedules the DL transmission of a (new) MAC PDU in the first search space candidate.
    //Note: The NDI of the corresponding DCI indicates a new transmission. (Note 5)
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_FirstNpdcchPeriod, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    v_RlcSdu := crs_PDCP_SDU_16B;
    v_MAC_SDUList := { f_NBIOT_MAC_CPMode_EncodeMacSdu(STATE2A_NB_TESTLOOP_ModeG, v_RlcSdu, v_RLC_CountsInfoListByRef.AM_VTS) };    // NAS/RRC PDU gets encoded by NAS emulator and packed into RLC PDU
    v_MAC_PDU := f_NBIOT_MAC_PDU_WithSDUs_TX(tsc_LchId_SIB1bis, v_MAC_SDUList);
    
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_FirstSearchSpaceCandidate);
    v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
        
    //@siclog "Step 14" siclog@
    //Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 13?
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 14");
      
    //@siclog "Step 15" siclog@
    //In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL transmission of a MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
    v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod, v_SearchSpaceParameters);
    fl_TC_22_3_1_5_SendInvalidMacPdu(nbiot_Cell1, v_NpdcchPeriod, tsc_LastSearchSpaceCandidate, v_SearchSpaceParameters);
          
    //@siclog "Step 16" siclog@
    //The UE transmits a HARQ NACK for the DL MAC PDU in Step 15.
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, nack));
    
    //@siclog "Step 17" siclog@
    //Six NPDCCH periods after the transmission at step 15 the SS schedules the DL re-transmission of the MAC PDU in the last search space candidate.
    //Note 1: Six NPDCCH periods is the duration of the drx-RetransmissionTimer-r13.
    //(Note 5)
    v_NpdcchPeriod := f_NBIOT_IncrementSearchSpace(v_NpdcchPeriod, int2float(6), v_SearchSpaceParameters); // W increment based on previous Step 15 NDPCCH period
    //v_NpdcchPeriod := fl_NBIOT_DrxCycle_NpdcchPeriod(nbiot_Cell1, tsc_LastNpdcchPeriod + 6, v_SearchSpaceParameters);
    v_TimingInfo := cs_TimingInfo_SubFrameFull(v_NpdcchPeriod);
    f_NBIOT_MAC_CPMode_SendMacPdu(nbiot_Cell1, v_TimingInfo, v_MAC_PDU, tsc_LastSearchSpaceCandidate);
    //v_RLC_CountsInfoListByRef.AM_VTS := v_RLC_CountsInfoListByRef.AM_VTS + 1;
      
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 17?
    SYSIND.receive(car_NB_UL_HARQ_IND(nbiot_Cell1, ack));
    f_NBIOT_PreliminaryPass(__FILE__, __LINE__, "Step 18");
    f_NBIOT_SS_ConfigUL_HARQ_IndMode(nbiot_Cell1, disable);
    f_NBIOT_ULGrantTransmission(nbiot_Cell1, cs_NB_UL_GrantScheduling_Start);
    f_NBIOT_MAC_CPMode_MacPdu_Receive(v_RLC_CountsInfoListByRef, nbiot_Cell1, v_MAC_PDU_RX);
        
    //The SS transmits an RLC STATUS PDU to acknowledge received data.
    f_NBIOT_MAC_CPMode_SendRlcStatus(v_RLC_CountsInfoListByRef, nbiot_Cell1);
    
    f_NBIOT_SS_DrxCtrlConfig(nbiot_Cell1, cs_NB_DrxCtrl(cs_DRX_Config_NB_Setup));
    f_NBIOT_TestBody_Set(false);
    //------------------------------------
    
    f_NBIOT_L2_Postamble_State2B_NB(nbiot_Cell1, v_RLC_CountsInfoListByRef.AM_VTS, v_RLC_CountsInfoListByRef.AM_VRR);
      
    } //f_TC_22_3_1_5a_NTN_NBIOT



[bookmark: _Toc325725665][bookmark: _Toc295288970][bookmark: _Toc122434493][bookmark: _Toc378008218][bookmark: _Toc493251612]Branches executed in test case 22.3.1.5a
The test case implementation was executed with Integrity and ciphering enabled using NTN bands 255 and 256.
[bookmark: _Toc325725666][bookmark: _Toc295288971][bookmark: _Toc122434494][bookmark: _Toc378008219][bookmark: _Toc493251613]Execution Log Files
[bookmark: _Toc493251615]MediaTek 6825
The MediaTek 6825 device passed this test case on Rohde & Schwarz CMW500. The documentation below is enclosed as evidence of the successful test case run [1]:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Test Case Execution log file: 
tc_22_3_1_5a_MTK.log 
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
n the log file the complete test case execution as well as the PICS/PIXIT parameter settings 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.
[bookmark: _Toc325725668][bookmark: _Toc295288973][bookmark: _Toc122434496][bookmark: _Toc378008221][bookmark: _Toc493251616]References
	[1]
	[bookmark: _GoBack]R5s230747:   Supporting information for addition of NB-IoT NTN test case 22.3.1.5a.
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