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1 [bookmark: _Toc122434485][bookmark: _Toc116106405]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 7.1.1.6.1 in FR1 which is part of the NR5GC test suite in iWD_TTCN3-B2020-09_D22wk37.
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 
	
1. [bookmark: _Toc116106406]Verification Test Summary 
Test Case: 	7.1.1.6.1.NR5GC
ATS Version:	iwd-TTCN3-B2020-09_D22wk37
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	MediaTek MT6983
Verification Status:	PASS

2 [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc116106407]Corrections required
2.1 [bookmark: _Toc116106408][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]f_TC_7_1_1_6_1_NR5GC
	Function name
	f_TC_7_1_1_6_1_NR5GC

	Reason for change
	The information to be sent to the UE in the RRCReconfiguration message should first be got from the function f_NR_GetServinCellConfig to be then set via the variable v_SpCellConfig.

	Summary of change
	Function f_NR_GetServinCellConfig called to retrieve the necessary information.

	TTCN module
	MAC_SPS_NR5GC

	MCC160 Comment
	Accepted



Before Change:
	function f_TC_7_1_1_6_1_NR5GC() runs on NR5GC_PTC
  { // Correct handling of DL assignment / Semi-persistent case
    
    var DRB_Identity v_DRBId;
    var template (value) PhysicalCellGroupConfig v_PhysicalCellGroupConfig ;

    var template (value) CellGroupConfig v_CellGroupConfig;
    var template(value) SpCellConfig v_SpCellConfig ;
    var template (value) NR_DownlinkBWP_List_Type v_NR_DownlinkBWP_List;
    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;
    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    var SubFrameTiming_Type v_TimingDL;

    <<SKIPPED CODE>>

    f_NR_TestBody_Set(true);
    //@sic step 0A-0B sic@
    v_SpCellConfig := f_NR_GetSpCellConfigDef(nr_Cell1);
    v_SpCellConfig.spCellConfigDedicated.initialDownlinkBWP.sps_Config := {setup := cs_SPS_Config_711161};
    v_NR_DownlinkBWP_List := f_NR_CellInfo_GetDownlinkBWP_List(nr_Cell1);
    v_NR_DownlinkBWP_List[0].Sps.R15 := cs_SPS_Config_711161;
    v_PhysicalCellGroupConfig := f_NR_CellInfo_GetPhysicalCellGroupConfig(nr_Cell1);
    v_PhysicalCellGroupConfig.cs_RNTI := { setup := tsc_RNTI_Value_CS_RNTI};
    v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_MCG ,
                                            omit,
                                             omit,
                                             omit,
                                             v_PhysicalCellGroupConfig,
                                             v_SpCellConfig
                                             );


  <<SKIPPED CODE>>




After Change:
	function f_TC_7_1_1_6_1_NR5GC() runs on NR5GC_PTC
  { // Correct handling of DL assignment / Semi-persistent case
    
    var DRB_Identity v_DRBId;
    var template (value) PhysicalCellGroupConfig v_PhysicalCellGroupConfig ;

    var template (value) CellGroupConfig v_CellGroupConfig;
    var template(value) SpCellConfig v_SpCellConfig ;
    var template (value) NR_DownlinkBWP_List_Type v_NR_DownlinkBWP_List;
    var template (omit) RRCReconfiguration_v1530_IEs v_V1530Ext;
    var template (value) NR_RLC_BearerToAddModList_Type v_RLC_BearerConfigList;
    var template (value) NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    var SubFrameTiming_Type v_TimingDL;
    var template (omit) ServingCellConfig v_ServingCellConfig; //WA#

    <<SKIPPED CODE>>

    f_NR_TestBody_Set(true);
    //@sic step 0A-0B sic@
    //WA#
    v_ServingCellConfig := f_NR_GetServinCellConfig(nr_Cell1);
    v_SpCellConfig := f_NR_GetSpCellConfigDef(nr_Cell1, v_ServingCellConfig);
    v_SpCellConfig.spCellConfigDedicated.initialDownlinkBWP.sps_Config := {setup := cs_SPS_Config_711161};
    v_NR_DownlinkBWP_List := f_NR_CellInfo_GetDownlinkBWP_List(nr_Cell1);
    v_NR_DownlinkBWP_List[0].Sps.R15 := cs_SPS_Config_711161;
    v_PhysicalCellGroupConfig := f_NR_CellInfo_GetPhysicalCellGroupConfig(nr_Cell1);
    v_PhysicalCellGroupConfig.cs_RNTI := { setup := tsc_RNTI_Value_CS_RNTI};
    v_CellGroupConfig := cs_38508_CellGroupConfig (tsc_NR_CellGroupId_MCG ,
                                            omit,
                                             omit,
                                             omit,
                                             v_PhysicalCellGroupConfig,
                                             v_SpCellConfig
                                             );

   <<SKIPPED CODE>>




2.2 [bookmark: _Toc116106409]f_GetTestcaseAttrib_ShortDCI
	Function name
	f_GetTestcaseAttrib_ShortDCI

	Reason for change
	In Rel-15, the PDCCH [for DL SPS explicit release] has to be done using DCI 0_0. Moreover, the DL SPS configuration is also being done using DCI 0_0 format. Hence, it is recommended to start the testcase configuration in Short DCI otherwise it would lead to an implementation with a mixture of DCI x_0 and DCI x_1 formats

	Summary of change
	TC 7.1.1.6.1 added to Short DCI list.

	TTCN module
	TestCaseProperties

	MCC160 Comment
	Accepted as improvement



Before Change:
	function f_GetTestcaseAttrib_ShortDCI(charstring p_Testcase) return boolean
  {
    select (p_Testcase) {
      case ("TC_7_1_1_1_2_NR5GC") { return true; }
      case ("TC_7_1_1_2_4_NR5GC") { return true; }
      case ("TC_7_1_1_3_3_NR5GC") { return true; }
      case ("TC_7_1_1_4_1_1_NR5GC") { return true; }
      case ("TC_7_1_1_4_2_1_NR5GC") { return true; }
      case ("TC_7_1_1_4_2_5_NR5GC") { return true; }
      case ("TC_7_1_1_6_3_NR5GC") { return true; }
      case ("TC_7_1_1_6_4_NR5GC") { return true; }
      case ("TC_7_1_1_6_5_NR5GC") { return true; }
      case ("TC_8_1_5_2_2_NR5GC") { return true; }
    }
    return false;
  }






After Change:
	function f_GetTestcaseAttrib_ShortDCI(charstring p_Testcase) return boolean
  {
    select (p_Testcase) {
      case ("TC_7_1_1_1_2_NR5GC") { return true; }
      case ("TC_7_1_1_2_4_NR5GC") { return true; }
      case ("TC_7_1_1_3_3_NR5GC") { return true; }
      case ("TC_7_1_1_4_1_1_NR5GC") { return true; }
      case ("TC_7_1_1_4_2_1_NR5GC") { return true; }
      case ("TC_7_1_1_4_2_5_NR5GC") { return true; }
      case ("TC_7_1_1_6_1_NR5GC") { return true; } //WA#
      case ("TC_7_1_1_6_3_NR5GC") { return true; }
      case ("TC_7_1_1_6_4_NR5GC") { return true; }
      case ("TC_7_1_1_6_5_NR5GC") { return true; }
      case ("TC_8_1_5_2_2_NR5GC") { return true; }
    }
    return false;
  }



2.3 [bookmark: _Toc116106410]f_TC_7_1_1_6_1_NR_TestBody1
	Function name
	f_TC_7_1_1_6_1_NR_TestBody1

	Reason for change
	1 The timing for the DL Data on C-RNTI should be calculated in a way that it is off the pattern from the DL SPS based CS-RNTI.

2 At Step 19/20, the Prose states as follows: EXCEPTION: Up to 3 HARQ NACK from the UE should be allowed at step 21(Note 3). Hence, TTCN implementation should cater for this statement.

3 For FR1 (SCS 30 Khz), it is recommended to use SF0, Slot 0 (Slot #0) for transmission of DL Data to be able to receive HARQ ACK on SF4, Slot 0 (Slot #8)

4 Prior to starting the DL SPS configuration at Step 1 – 2, It becomes necessary to configure the DL scheduler for redundancy version 0 so that there are no re-transmissions of the DL Data.

5 At Step 16, the Prose states as follows: The SS transmits a DL assignment using UE’s CS-RNTI in Slot ‘P+3X’, NDI=0, this needs to be implemented in TTCN to activate a DL SPS configuration.

6 At Step 15, the Prose states as follows: Check: Does the UE transmit a HARQ ACK? Which should also result in a preliminary pass verdict. This needs to be implemented in TTCN.

7 According to the Prose, there is no preliminary fail verdict associated with Step 18 where a HARQ NACK is expected to be received as a result of the CRC error in the DL Data transmitted at Step 17.


	Summary of change
	1 Used separate variables to track DL and UL Timing for C-RNTI based DL Data transmission and UL HARQ ACK reception

2 Implemented code to track HARQ NACK reception.

3 SF0, Slot 0 used to send DL data and SF4, Slot 0 used to receive HARQ ACK

4 Called function f_NR_SS_CellConfig_DciDlInfo_NoRetransmission to ensure no retransmissions happen of the DL Data.

5 Called function f_NR_DL_SpsAssignmentConfiguration to activate the DL SPS configuration.

6 Removed the inconclusive verdict at Step 15 and added preliminary pass verdict as well modified the code to check for ACK.

7 Removed the inconclusive verdict at Step 18

	TTCN module
	MAC_SPS_TC_Common_NR

	MCC160 Comment
	1. Not needed.
2. Change to step 21 is not needed as Error1Normal Mode for CRC is being used. The proposed code also does not allow reception of NACK at step 21 as then timing info for ACK will npt as proposed. Prose to be updated.
3-7 Accepted





Before Change:
	function f_TC_7_1_1_6_1_NR_TestBody1(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC return SubFrameTiming_Type
  {
    const integer const_SPS_Period :=80; // period in milli seconds
    const integer const_HARQ_Id := 1; //arbitrarily selected in steps 17 and 20
    var NR_MAC_SDU_Type v_EncodedRlcPdu1;
    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;
    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;
    var SubFrameTiming_Type v_TimingDL;
    var SubFrameTiming_Type v_TimingUL_1;
    var SubFrameTiming_Type v_TimingUL_2;
    var SubFrameTiming_Type v_TimingUL_3;
    var SubFrameTiming_Type v_TimingUL_4;
    var SubFrameTiming_Type v_TimingUL_5;
    var SubFrameTiming_Type v_TimingUL_6;
    var SubFrameTiming_Type v_TimingUL_7;
    var SubFrameTiming_Type v_TimingUL_8;
    var SubFrameTiming_Type v_TimingUL_9;
    var SubFrameTiming_Type v_TimingUL_10;
    var SubFrameTiming_Type v_TimingUL_11;
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
    var integer v_I_MCS;      // Modulation and Coding Scehme Index
    var integer v_N_PRB;      // Number of physical resource Blocks

    <<SKIPPED CODE>>

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 480);
    v_TimingUL_1:=  v_TimingDL;
    select(v_SCS) {
        case(kHz15) {
            v_TimingDL.Subframe.Number := 1;
            v_TimingUL_1.Subframe.Number := 9;
        }
        case(kHz30) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology1 := 1;
            v_TimingUL_1.Subframe.Number := 4;
            v_TimingUL_1.Slot.SlotOffset.Numerology1 := 1;
        }
        case(kHz120) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology3 := 1;
            v_TimingUL_1.Subframe.Number := 1;
            v_TimingUL_1.Slot.SlotOffset.Numerology3 := 1;
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing"); }
    }

    <<SKIPPED CODE>>

    //@siclog "Step 11-12" siclog@
    //C-RNTI grant auto transferred by SS
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2);
    v_TimingUL_5 := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_4,const_SPS_Period/2);
    // PDCP SDU =36B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =42B=336 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(3, crs_NR_PDCP_SDU_36B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL), v_MAC_PDUListDL));

    //@siclog "Step 14 " siclog@
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period);
    v_TimingUL_6 := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_5,const_SPS_Period);
    // PDCP SDU =38B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =44B=352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(4, crs_NR_PDCP_SDU_38B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    DRB.send(cads_NR_DRB_COMMON_REQ_MAC_PDUList_NoCRNTI_Grant(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL), v_MAC_PDUListDL));
    //Step 16 is Void
    // @siclog "Step 17" siclog@
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2);
    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestModeCRC_CSRNTI_REQ(nr_Cell1, cs_TimingInfo_NR( v_TimingDL), Error1AndNormal));
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2);
    v_TimingUL_7 := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_6,const_SPS_Period);
    // PDCP SDU =38B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =44B=352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(5, crs_NR_PDCP_SDU_38B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    DRB.send(cads_NR_DRB_COMMON_REQ_MAC_PDUList_NoCRNTI_Grant(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL), v_MAC_PDUListDL,cs_NR_HarqProcessAssignment_Explicit(const_HARQ_Id)));

   <<SKIPPED CODE>>

   // @siclog "Step 10 and 13" siclog@
    alt {
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_4) ))
        {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
            repeat;
        }
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_5) ))
        {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");
        }
    }

   // @siclog "Step 15" siclog@
   SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, nack, cr_TimingInfo_NR( v_TimingUL_6) ));
   f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 15");
   // @siclog "Step 18" siclog@
   SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, nack, cr_TimingInfo_NR( v_TimingUL_7) ));
   f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18");
   // @siclog "Step 21" siclog@
    SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_8) ));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 21");

    <<SKIPPED CODE>>




After Change:
	function f_TC_7_1_1_6_1_NR_TestBody1(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC return SubFrameTiming_Type
  {
    const integer const_SPS_Period :=80; // period in milli seconds
    const integer const_HARQ_Id := 1; //arbitrarily selected in steps 17 and 20
    var NR_MAC_SDU_Type v_EncodedRlcPdu1;
    var template (value) NR_MAC_SDU_SubPDU_List_Type v_SDU_SubPDUListDL;
    var template (value) NR_MAC_PDUList_Type v_MAC_PDUListDL;
    var SubFrameTiming_Type v_TimingDL;
    var SubFrameTiming_Type v_TimingDL_CRNTI; //WA#
    var SubFrameTiming_Type v_TimingUL_1;
    var SubFrameTiming_Type v_TimingUL_2;
    var SubFrameTiming_Type v_TimingUL_3;
    var SubFrameTiming_Type v_TimingUL_4;
    var SubFrameTiming_Type v_TimingUL_5_CRNTI; //WA#
    var SubFrameTiming_Type v_TimingUL_5;
    var SubFrameTiming_Type v_TimingUL_6;
    var SubFrameTiming_Type v_TimingUL_7;
    var SubFrameTiming_Type v_TimingUL_8;
    var SubFrameTiming_Type v_TimingUL_9;
    var SubFrameTiming_Type v_TimingUL_10;
    var SubFrameTiming_Type v_TimingUL_11;
    var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
    var integer v_I_MCS;      // Modulation and Coding Scehme Index
    var integer v_N_PRB;      // Number of physical resource Blocks
    var integer HARQ_NACK_Counter :=0; //WA#

    <<SKIPPED CODE>>

    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1, 480);
    v_TimingUL_1:=  v_TimingDL;
    select(v_SCS) {
        case(kHz15) {
            v_TimingDL.Subframe.Number := 1;
            v_TimingUL_1.Subframe.Number := 9;
        }
        case(kHz30) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology1 := 0; //WA#
            v_TimingUL_1.Subframe.Number := 4;
            v_TimingUL_1.Slot.SlotOffset.Numerology1 := 0; //WA#
        }
        case(kHz120) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology3 := 1;
            v_TimingUL_1.Subframe.Number := 1;
            v_TimingUL_1.Slot.SlotOffset.Numerology3 := 1;
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing"); }
    }
      
    //WA#
    f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(nr_Cell1);

    <<SKIPPED CODE>>

    //@siclog "Step 11-12" siclog@
    //C-RNTI grant auto transferred by SS
    //WA#
    v_TimingDL_CRNTI := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2+1);
    v_TimingUL_5_CRNTI := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_4,const_SPS_Period/2-1);
    v_TimingUL_5_CRNTI.Slot.SlotOffset.Numerology1 := 1;
    // PDCP SDU =36B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =42B=336 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(3, crs_NR_PDCP_SDU_36B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL_CRNTI), v_MAC_PDUListDL));

    //@siclog "Step 14 " siclog@
    //WA#
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,40+const_SPS_Period);
    v_TimingUL_6 := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_4,40+const_SPS_Period);
    // PDCP SDU =38B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =44B=352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(4, crs_NR_PDCP_SDU_38B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    DRB.send(cads_NR_DRB_COMMON_REQ_MAC_PDUList_NoCRNTI_Grant(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL), v_MAC_PDUListDL));
    //Step 16 is Void
    // @siclog "Step 17" siclog@
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2);
    f_NR_SS_L1_TestModeConfig(nr_Cell1, cas_NR_L1_TestModeCRC_CSRNTI_REQ(nr_Cell1, cs_TimingInfo_NR( v_TimingDL), Error1AndNormal));
    v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,const_SPS_Period/2);
    v_TimingUL_7 := f_SubFrameTiming_AddMilliSeconds(v_TimingUL_6,const_SPS_Period);
    // PDCP SDU =38B +3B PDCP Header+ 1B RLC UM Header + 2B MAC Header =44B=352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu1 := f_NR_RLC_UMD_FullPDU_Encvalue(f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(5, crs_NR_PDCP_SDU_38B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu1) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    f_NR_DL_SpsAssignmentConfiguration(nr_Cell1,cs_TimingInfo_NR( v_TimingDL),v_N_PRB,v_I_MCS); //WA#
    DRB.send(cads_NR_DRB_COMMON_REQ_MAC_PDUList_NoCRNTI_Grant(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_NR( v_TimingDL), v_MAC_PDUListDL,cs_NR_HarqProcessAssignment_Explicit(const_HARQ_Id)));

  <<SKIPPED CODE>>

  // @siclog "Step 10 and 13" siclog@
    alt {
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_4) ))
        {
            f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 10");
            repeat;
        }
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_5_CRNTI) )) //WA#
        {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 13");
        }
    }

   // @siclog "Step 15" siclog@
   //WA#WI=932864
   SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_6) ));
   f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 15");
      
   // @siclog "Step 18" siclog@
   SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, nack, cr_TimingInfo_NR( v_TimingUL_7) ));
   //REMOVED f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18"); WA#
      
   // @siclog "Step 21" siclog@
    //WA#
    alt {
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, nack, cr_TimingInfo_NR( v_TimingUL_8) ))
        {
            HARQ_NACK_Counter := HARQ_NACK_Counter + 1;
            if (HARQ_NACK_Counter > 2)
            {
                f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 21");
            } else { repeat; }
        }
        [] SYSIND.receive(car_NR_SYSTEM_UL_HARQ_IND_Timing(nr_Cell1, ack, cr_TimingInfo_NR( v_TimingUL_8) ))
        {
            f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 21");
        }
    }

    <<SKIPPED CODE>>



2.4 [bookmark: _Toc116106411]f_TC_7_1_1_6_1_NR_TestBody2
	Function name
	f_TC_7_1_1_6_1_NR_TestBody2

	Reason for change
	For FR1 (SCS 30 Khz), it is recommended to use SF0, Slot 0 (Slot #0) for transmission of DL Data to be able to receive HARQ ACK on SF4, Slot 0 (Slot #8)

	Summary of change
	SF0, Slot 0 used to send DL data and SF4, Slot 0 used to receive HARQ ACK

	TTCN module
	MAC_SPS_TC_Common_NR

	MCC160 Comment
	Accepted as improvement



Before Change:
	function f_TC_7_1_1_6_1_NR_TestBody2(DRB_Identity p_NR_DRB_Id,
                                       SubFrameTiming_Type p_TimingDL,
                                       integer p_X) runs on NR_BASE_PTC
  {

     <<SKIPPED CODE>>

     v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,p_X * const_SPS_Period);
    v_TimingUL_1:=  v_TimingDL;
    select(v_SCS) {
        case(kHz15) {
            v_TimingDL.Subframe.Number := 1;
            v_TimingUL_1.Subframe.Number := 9;
        }
        case(kHz30) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology1 := 1;
            v_TimingUL_1.Subframe.Number := 4;
            v_TimingUL_1.Slot.SlotOffset.Numerology1 := 1;
        }
        case(kHz120) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology3 := 1;
            v_TimingUL_1.Subframe.Number := 1;
            v_TimingUL_1.Slot.SlotOffset.Numerology3 := 1;
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing"); }
    }

    <<SKIPPED CODE>>



After Change:
	function f_TC_7_1_1_6_1_NR_TestBody2(DRB_Identity p_NR_DRB_Id,
                                       SubFrameTiming_Type p_TimingDL,
                                       integer p_X) runs on NR_BASE_PTC
  {

     <<SKIPPED CODE>>

     v_TimingDL := f_SubFrameTiming_AddMilliSeconds(v_TimingDL,p_X * const_SPS_Period);
    v_TimingUL_1:=  v_TimingDL;
    select(v_SCS) {
        case(kHz15) {
            v_TimingDL.Subframe.Number := 1;
            v_TimingUL_1.Subframe.Number := 9;
        }
        case(kHz30) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology1 := 0; //WA#
            v_TimingUL_1.Subframe.Number := 4;
            v_TimingUL_1.Slot.SlotOffset.Numerology1 := 0; //WA#
        }
        case(kHz120) {
            v_TimingDL.Subframe.Number := 0;
            v_TimingDL.Slot.SlotOffset.Numerology3 := 1;
            v_TimingUL_1.Subframe.Number := 1;
            v_TimingUL_1.Slot.SlotOffset.Numerology3 := 1;
        }
        case else { FatalError(__FILE__, __LINE__, "Invalid SubCarrierSapcing"); }
    }

    <<SKIPPED CODE>>




2.5 [bookmark: _Toc116106412]f_NR_SS_CellConfig_DciDlInfo_NoRetransmission
	Function name
	f_NR_SS_CellConfig_DciDlInfo_NoRetransmission

	Reason for change
	Modifying the function to initialise the redundancy version to 0 for ensuring no DL re-transmission when using DCI format x_0 for the case of DL SPS

	Summary of change
	Introduced code to check for Short DCI and initialise DCI parameters appropriately.

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	Accepted as improvement



Before Change:
	function f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(NR_CellId_Type p_NR_CellId,
                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                                         template (omit) boolean p_CnfFlag := omit, //@sic R5s200867 sic@
                                                         template (omit) B3_Type p_Value := omit) runs on NR_BASE_PTC
  {
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_NR_CellId);
    var template (value) NR_DciDlInfo_Type v_DciDlInfo ;
    //@sic R5s200867 sic@
    var template (value) NR_DciFormat_1_X_PdschHarqTimingIndicator_Type v_Value := fl_NR_DciFormat_1_1_PdschHarqTimingIndicator(v_NR_PhysicalParameters.SubcarrierSpacing);
    if(ispresent(p_Value))
    {
        v_Value := cs_NR_DciFormat_1_X_PdschHarqTimingIndicator(valueof(p_Value));
        }

    v_DciDlInfo:= f_NR_DciDlInfo_Init(v_NR_PhysicalParameters,cds_NR_DciFormat_1_1_Params_SetPDSCHarqIndicator(v_NR_PhysicalParameters.SubcarrierSpacing, v_Value),cs_NR_RedundancyVersionList_SingleRV(0));
    f_NR_SS_CommonCellConfig(p_NR_CellId, cas_NR_DciDlInfo_REQ(p_NR_CellId, p_TimingInfo, v_DciDlInfo, p_CnfFlag));
    
  };



After Change:
	import from TestcaseProperties all; //WA#

function f_NR_SS_CellConfig_DciDlInfo_NoRetransmission(NR_CellId_Type p_NR_CellId,
                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                                         template (omit) boolean p_CnfFlag := omit, //@sic R5s200867 sic@
                                                         template (omit) B3_Type p_Value := omit) runs on NR_BASE_PTC
  {
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(p_NR_CellId);
    var template (value) NR_DciDlInfo_Type v_DciDlInfo ;
    //@sic R5s200867 sic@
    var template (value) NR_DciFormat_1_X_PdschHarqTimingIndicator_Type v_Value; //WA#
    //WA#
    if (f_GetTestcaseAttrib_ShortDCI(testcasename())) {      
      v_DciDlInfo:= f_NR_DciDlInfo_Init(v_NR_PhysicalParameters,
      cs_NR_DciFormat_1_0_Params(v_NR_PhysicalParameters.SubcarrierSpacing)                                  cs_NR_RedundancyVersionList_SingleRV(0));
    } else {
      v_Value := fl_NR_DciFormat_1_1_PdschHarqTimingIndicator(v_NR_PhysicalParameters.SubcarrierSpacing);
      if(ispresent(p_Value))
      {
        v_Value := cs_NR_DciFormat_1_X_PdschHarqTimingIndicator(valueof(p_Value));
      }

      v_DciDlInfo:= f_NR_DciDlInfo_Init(v_NR_PhysicalParameters,cds_NR_DciFormat_1_1_Params_SetPDSCHarqIndicator(v_NR_PhysicalParameters.SubcarrierSpacing, v_Value),cs_NR_RedundancyVersionList_SingleRV(0));
    }
    f_NR_SS_CommonCellConfig(p_NR_CellId, cas_NR_DciDlInfo_REQ(p_NR_CellId, p_TimingInfo, v_DciDlInfo, p_CnfFlag));
    
  };



2.6 [bookmark: _Toc116106413]f_NR_DL_SpsAssignmentConfiguration
	Template name
	f_NR_DL_SpsAssignmentConfiguration

	Reason for change
	1. According to TS 38.212 section 7.3.1.2.1: Format 1_0, the time domain resource assignment is a 4-bit field. 

2. As the DL Data is being transmitted on buffer occupancy, it is recommended to use the complete channel BW to allow the MAC to choose the appropriate DL TBS to transmit the Data

3. The PDSCH HARQ Timing Indicator needs to be 7 slots as with TDD UL DL Pattern being 7 DL Slots, 1 Flexible slot and 2 UL Slots for SCS 30 KHz SCS, when DL Data is sent on SF0, Slot = 0 (Slot #0), UL HARQ ACK can be received on the SF 4, Slot 0 (Slot #8)

	Summary of change
	1. Changed the time domain resource assignment field to 4 bits

2. Used the max channel BW for the specific SCS to provide flexibility to SS MAC to choose the appropriate DL TBS for transmission of DL Data based on buffer occupancy.

3. Changed the PDSCH HARQ Timing indicator to 7 slots

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	1.Accepted
2. Rejected. In explicit resource assignment, the TTCN provides the TBS to be used.
3. Accepted



Before Change:
	function f_NR_DL_SpsAssignmentConfiguration(NR_CellId_Type   p_NR_CellId,
                                            template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                            integer p_N_PRB,
                                            integer p_I_MCS,
                                             template (omit)  Null_Type p_SetNDI_1 := omit,
                                             template (value) NR_HarqProcessConfig_Type p_HarqProcessConfig := cs_NR_HarqProcessConfig_DL_SPS,
                                             template (omit) SPS_ConfigIndex_r16  p_SPS_ConfigIndex := omit
                                            ) runs on NR_BASE_PTC
  { //
   var SubcarrierSpacing v_SCS := f_NR_CellInfo_GetSCS(nr_Cell1);
   var template (value) NR_DciDlInfo_Type v_DciDlInfo := cs_NR_DciDlInfo_Init(resourceAllocationType1,
                                                                               cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, p_N_PRB),
                                                                               cs_NR_DciCommon_TimeDomainResourceAssignment('0'B),
                                                                               cs_NR_TransportBlockSchedulingDL_Explicit(cs_NR_TransportBlockRetransmissionList_Def(p_I_MCS)),
                                                                               p_HarqProcessConfig,
                                                                               cs_NR_DciFormat_1_0_Params(v_SCS));
  f_NR_SS_CommonCellConfig(p_NR_CellId, cas_NR_SpsCgActivateInfo_Type(p_NR_CellId, p_TimingInfo, cs_NR_SpsCgActivateInfo_DLAssignment( cs_NR_DL_SpsAssignment(v_DciDlInfo,p_SetNDI_1,p_SPS_ConfigIndex))));
  };




After Change:
	function f_NR_DL_SpsAssignmentConfiguration(NR_CellId_Type   p_NR_CellId,
                                            template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                            integer p_N_PRB,
                                            integer p_I_MCS,
                                             template (omit)  Null_Type p_SetNDI_1 := omit,
                                             template (value) NR_HarqProcessConfig_Type p_HarqProcessConfig := cs_NR_HarqProcessConfig_DL_SPS,
                                             template (omit) SPS_ConfigIndex_r16  p_SPS_ConfigIndex := omit
                                            ) runs on NR_BASE_PTC
  { //
   //WA#
   var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1);
   var integer v_Max_nPRB := f_NR_CellInfo_GetCarrierBandwidth_DL(nr_Cell1);
   var template (value) NR_DciDlInfo_Type v_DciDlInfo := cs_NR_DciDlInfo_Init(resourceAllocationType1,
                                                                               cs_NR_FreqDomainResourceAssignmentDL_Explicit(0, v_Max_nPRB), //WA#
                                                                               cs_NR_DciCommon_TimeDomainResourceAssignment('0000'B), //WA#
                                                                               cs_NR_TransportBlockSchedulingDL_Explicit(cs_NR_TransportBlockRetransmissionList_Def(28)), //WA#
                                                                               p_HarqProcessConfig,
                                                                               
                                                                               cds_NR_DciFormat_1_0_Params_SetPDSCHarqIndicator(v_NR_PhysicalParameters.SubcarrierSpacing,cs_NR_DciFormat_1_X_PdschHarqTimingIndicator('111'B))); //WA#
  f_NR_SS_CommonCellConfig(p_NR_CellId, cas_NR_SpsCgActivateInfo_Type(p_NR_CellId, p_TimingInfo, cs_NR_SpsCgActivateInfo_DLAssignment( cs_NR_DL_SpsAssignment(v_DciDlInfo,p_SetNDI_1,p_SPS_ConfigIndex))));
  };





New Template:
	  template (value) NR_DciFormat_1_X_SpecificInfo_Type cds_NR_DciFormat_1_0_Params_SetPDSCHarqIndicator(SubcarrierSpacing p_SCS,
                                                                                                      template (value) NR_DciFormat_1_X_PdschHarqTimingIndicator_Type p_PdschHarqTimingIndicator)
  modifies cs_NR_DciFormat_1_0_Params :=
  { /* @status    APPROVED (ENDC, NR5GC) */
    Format_1_0 := {
      PdschHarqTimingIndicator := p_PdschHarqTimingIndicator
    }
  };





2.7 [bookmark: _Toc116106414]cads_NR_DownlinkBWP_ConfigCommon_REQ
	Template name
	cads_NR_DownlinkBWP_ConfigCommon_REQ

	Reason for change
	The IEs common and uplink should be set to omit otherwise they would cause RUNTIME errors as they are not initialised

	Summary of change
	IEs Common and Uplink are set to omit.

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	Accepted as improvement




Before Change:
	
template (value) NR_SYSTEM_CTRL_REQ cads_NR_DownlinkBWP_ConfigCommon_REQ(NR_CellId_Type  p_NR_CellId,
                                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                                                         template (value) NR_DownlinkBWP_List_Type p_NR_DownlinkBWP_List) modifies cas_NR_CellConfigAllOmit_REQ :=
  { /* @status     */
    //@sic R5s210263 added omit IEs sic@
    Request := {
      Cell := {
        AddOrReconfigure := {
          PhysicalLayer := {
             Downlink := {
                  FrequencyInfoDL       := omit,
                  SSPbchBlock           := omit,
                  PdschCellLevelConfig  := omit,
                  BWPs := {
                      ActiveBWP := tsc_NR_BWP_Id,
                      BwpArray := p_NR_DownlinkBWP_List
                  },
                  CsiConfig             := omit
             }
          }
        }
      }
    }
  };




After Change:
	template (value) NR_SYSTEM_CTRL_REQ cads_NR_DownlinkBWP_ConfigCommon_REQ(NR_CellId_Type  p_NR_CellId,
                                                                         template (value) TimingInfo_Type p_TimingInfo := cs_TimingInfo_Now,
                                                                         template (value) NR_DownlinkBWP_List_Type p_NR_DownlinkBWP_List) modifies cas_NR_CellConfigAllOmit_REQ :=
  { /* @status     */
    //@sic R5s210263 added omit IEs sic@
    Request := {
      Cell := {
        AddOrReconfigure := {
          PhysicalLayer := {
             Common := omit, //WA#
             Downlink := {
                  FrequencyInfoDL       := omit,
                  SSPbchBlock           := omit,
                  PdschCellLevelConfig  := omit,
                  BWPs := {
                      ActiveBWP := tsc_NR_BWP_Id,
                      BwpArray := p_NR_DownlinkBWP_List
                  },
                  CsiConfig             := omit
             },
             Uplink := omit //WA#
          }
        }
      }
    }
  };







1. [bookmark: _Toc54888065][bookmark: _Toc116106415][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR5GC TC was executed in 5GS Stand Alone mode (Option 2) on NR Primary Band “n78” with NAS 5GC Authentication Type “5G-AKA” using 5G Encryption Algorithm “128-5G-EA1” and 5G Integrity Algorithm “128-5G-IA1”.
1. [bookmark: _Toc116106416]Execution Log Files 
4. [bookmark: _Toc111554618][bookmark: _Toc116106417]MediaTek  
[bookmark: _Hlk116027870]The MediaTek MT6983 UE passed this test case on R&S® 5G Protocol Conformance Test platform. The documentation below is enclosed as evidence of the successful test case run [1]:
Test case execution log file:
tc_7_1_1_6_1_NR5GC_FR1_MTK.log
(Note: PICS/PIXIT settings are captured at the beginning of the TLI log)
In 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.
1. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc116106418]References
	[1]
	R5s221198:   Supporting information for addition of NR5GC TC 7.1.1.6.1 in FR1.




