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1 [bookmark: _Toc122434485][bookmark: _Toc96337946]Overview
This document lists all the essencial changes needed to correct problems in the TTCN implementation of NR5GC test case 7.1.1.3.9 which is part of the NR5GC and ENDC test suite in iWD_TTCN3-B2020-09_D21wk49.
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: _Toc96337947]Verification Test Summary 
Test Case: 	7.1.1.3.9.ENDC
ATS Version:	iwd-TTCN3-B2020-09_D21wk49
[bookmark: _Hlk37919671]System Simulator used:	R&S® 5G Protocol Conformance Test platform
UE used:	MediaTek MT6983
Verification Status:	PASS

[bookmark: _Toc122434488][bookmark: _Toc295288959]

2 [bookmark: _Toc96337948][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Corrections required
2.1 [bookmark: _Toc96337949]f_TC_7_1_1_3_9_NR_TestBody
	Function name
	f_TC_7_1_1_3_9_NR_TestBody

	Reason for change
	1. As mentioned in the previous change, BWP_UplinkCommon is not required to be configured again in the local end configuration, however, this information is not set back to the Database as the function f_NR_ResourceAllocation_UplinkGrant makes use of the BWP_UplinkCommon to check for the TimeDomainResourceAllocation. Hence, the pusch_AggregationFactor should be set to the appropriate value before starting Step 1.

2. The setting of the Poll Bit to 1 in the RLC PDU would make the UE send Ack along with the loop back PDU at Step 4. However, only 1 entry in the SubPDUList is expected to be present in the variable v_SDU_SubPDUListUL whereas the presence of the ACK would lead to two entries being reported back causing a template mismatch and TC failure. It is recommended to set the Poll Bit to 0

3. The deactivion of the local SR handler should be done after Step 4 to capture any unwanted SRs. At the moment, it is being deactivated too early.

	Summary of change
	1. PUSCH_AggregationFactor is set to the correct value

2. Poll Bit is set to 0

3. SR Handler deactivated after Step 4.

	TTCN module
	MAC_TC_Common_NR

	MCC160 Comment
	See R5s220332



Before Change:
	function f_TC_7_1_1_3_9_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC
  {
     <<SKIPPED CODE>>

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);
    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;
    
    //The SS ignores scheduling requests and does not allocate any uplink grant.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    //The SS gets prepared for SR indication and stops default UL grant allocation.
    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
    
    // PDCP SDU =36B +3B PDCP Headed+ 3B RLC Header + 2B MAC Header=44B =352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_Poll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_36B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    v_SDU_SubPDUListUL := { cr_NR_MAC_SDU_SubPDU(?, ?) };
    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(v_SDU_SubPDUListUL)};

    <<SKIPPED CODE>>

    // @siclog "Step 3" siclog@
    //The SS allocates an UL Grant for  HARQ process 1, sufficient for one RLC SDU to be looped back in a slot n, and NDI indicates new transmission and DCI scheduling the PUSCH indicates rvID = 0.
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(384, v_NR_UplinkBWP); // 384 bits
    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_NR(v_TimingUL), v_NR_ResourceAllocation, cs_HarqProcessConfig(1));
    deactivate(v_IgnoreNRSR); //UE shall not transmit SR for retransmissions

    <<SKIPPED CODE>>



After Change:
	function f_TC_7_1_1_3_9_NR_TestBody(DRB_Identity p_NR_DRB_Id) runs on NR_BASE_PTC
  {
     <<SKIPPED CODE>>

    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);
    var template (present) NR_MAC_PDUList_Type v_MAC_PDUListUL;
    
    //WA#
    if ((f_NR_CellInfo_GetIsFDD(nr_Cell1) and f_NR_CellInfo_GetSCS(nr_Cell1) == kHz15) or not(f_NR_CellInfo_GetIsFR1(nr_Cell1))) {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n8;
    } else {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n4;
    }
    
    //The SS ignores scheduling requests and does not allocate any uplink grant.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);
    //The SS gets prepared for SR indication and stops default UL grant allocation.
    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
    
    // PDCP SDU =36B +3B PDCP Headed+ 3B RLC Header + 2B MAC Header=44B =352 bits (an allowed TB size as per 38.523-3 Annex B)
    v_EncodedRlcPdu := f_NR_RLC_AMD_FullPDU_Encvalue(0, tsc_NR_P_NoPoll, f_NR_PDCP_PDU_Encvalue(cs_NR_PDCP_PDU_18B(0, crs_NR_PDCP_SDU_36B)));
    v_SDU_SubPDUListDL := { cs_NR_MAC_SDU_SubPDU_LI8(tsc_LCID_SCG_Bearer, v_EncodedRlcPdu) };
    v_MAC_PDUListDL := { cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding(v_SDU_SubPDUListDL) };
    v_SDU_SubPDUListUL := { cr_NR_MAC_SDU_SubPDU(?, ?) };
    v_MAC_PDUListUL := { cr_NR_UL_MAC_PDU(v_SDU_SubPDUListUL)};

    <<SKIPPED CODE>>

    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 4");
    //Stop SS reporting SR indications
    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(disable));
      
    deactivate(v_IgnoreNRSR); //WA# UE shall not transmit SR for retransmissions

    //@siclog "Step 5" siclog@
    //SS transmits a MAC PDU containing an RLC STATUS PDU acknowledging the reception of the AMD PDU in step 4.
    f_NR_RLC_Status_MAC_PDU_Tx(tsc_LCID_SCG_Bearer, 1, p_NR_DRB_Id);

  }




2.2 [bookmark: _Toc96337950]f_TC_7_1_1_3_9_ENDC_NR
	Function name
	f_TC_7_1_1_3_9_ENDC_NR

	Reason for change
	MAC cannot be put in test mode until the signalling to communicate the change in the PUSCH_AggegationFactor has been sent to the UE at Step 0A on the EUTRA cell

	Summary of change
	MAC is put in Normal mode and put in test mode after receiving the trigger from EUTRA PTC indicating start of Test Body

	TTCN module
	MAC_ENDC_NR

	MCC160 Comment
	Not needed, no signalling is happening on NR 



Before Change:
	function f_TC_7_1_1_3_9_ENDC_NR() runs on ENDC_NR_PTC
  {
    // Correct Handling of UL HARQ process / PUSCH Aggregation
    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2)};
    
    //Init Cell parameters
    f_ENDC_NR_Init();

    //Create and configure NR cell1
    f_NR_CellConfig_Def(nr_Cell1);
    
    // Get NR capabilities sent during EUTRA preamble
    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);
    f_NR_AS_CipheringAlgorithm_Set(nea0);
    
    //Configure on SS the SCG DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode
    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList);
    
    // Wait for Trigger from EUTRA indicating start of Test Body
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);
    
    f_NR_TestBody_Set(true);

    fl_TC_7_1_1_3_9_ENDC_NR_TestBody();

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");
    //Postamble
    f_NR_ReleaseAllCells();
  }




After Change:
	function f_TC_7_1_1_3_9_ENDC_NR() runs on ENDC_NR_PTC
  {
    // Correct Handling of UL HARQ process / PUSCH Aggregation
    var template (value)  NR_RadioBearerList_Type v_SS_Drb_ConfigList; // REMOVED := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2)}; //WA#
    
    //Init Cell parameters
    f_ENDC_NR_Init();

    //Create and configure NR cell1
    f_NR_CellConfig_Def(nr_Cell1);
    
    // Get NR capabilities sent during EUTRA preamble
    f_NR_ENDC_PreambleOnEUTRA(nr_Cell1, MCG_Only);
    f_NR_AS_CipheringAlgorithm_Set(nea0);
    
    //Configure on SS the SCG DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode
    //WA#
    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NormalMode)};
    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList);
    
    // Wait for Trigger from EUTRA indicating start of Test Body
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);
    
    //WA#
    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};
    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, v_SS_Drb_ConfigList);
      
    f_NR_TestBody_Set(true);

    fl_TC_7_1_1_3_9_ENDC_NR_TestBody();

    f_NR_TestBody_Set(false);

    //Wait from coordination AFTER the connection is released in E-UTRA
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA, "Postamble");
    //Postamble
    f_NR_ReleaseAllCells();
  }





2.3 [bookmark: _Toc96337951]fl_TC_7_1_1_3_9_ENDC_NR_TestBody
	Function name
	fl_TC_7_1_1_3_9_ENDC_NR_TestBody

	Reason for change
	The peer signalling message only changes the PUSCH_AggregationFactor in the BWP_UplinkDedicated. However, the local end configuration chooses to also include the common configuration for RACH, PUSCH, PUCCH in BWP_UplinkCommon. This is not required to be sent again as nothing has changed in the BWP_UplinkCommon from the previous instance the local end configuration was done.

	Summary of change
	BWP_UplinkCommon is set to Omit.

	TTCN module
	MAC_ENDC_NR

	MCC160 Comment
	Accepted as improvement, we need only to set the common part to omit before reconfiguring SS. See MCC160 proposed implementation



Before Change:
	function fl_TC_7_1_1_3_9_ENDC_NR_TestBody() runs on ENDC_NR_PTC
  {
    //Correct Handling of DL HARQ process PDSCH Aggregation
    var template (value) CellGroupConfig v_CellGroupConfig;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP (nr_Cell1, tsc_NR_BWP_Id);
    
    //@siclog "Steps 0A-0B" siclog@
    //SS transmits in the indicated downlink assignment an NR RRCReconfiguration. (Note 1)
    //UE transmits NR RRCReconfigurationComplete message to the SS. (Note 2)
    //Configure pusch-AggregationFactor=n4 or n8 in UE and SS
    //Set pusch-AggregationFactor as per Table 7.1.1.3.9.3.3-3: PUSCH-Config (Table 7.1.1.3.9.3.3-2)
    if ((f_NR_CellInfo_GetIsFDD(nr_Cell1) and f_NR_CellInfo_GetSCS(nr_Cell1) == kHz15) or not(f_NR_CellInfo_GetIsFR1(nr_Cell1))) {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n8;
    } else {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n4;
    }
    f_NR_CellInfo_SetUplinkBWP(nr_Cell1, v_NR_UplinkBWP, tsc_NR_BWP_Id);
    v_CellGroupConfig := cs_38508_CellGroupConfig( tsc_NR_CellGroupId_SCG,-,-,-,-,
                                                   cs_NR_SpCellConfigDef(omit, -, -,
                                                                         cs_NR_ServingCellConfigDef(-, -, -,
                                                                                                    cs_NR_UplinkConfigDef(v_NR_UplinkBWP.Dedicated.R15, omit))));
    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_CellGroupConfig);
    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_UplinkBWP_ConfigCommon_REQ(nr_Cell1, -, {v_NR_UplinkBWP}));

    f_TC_7_1_1_3_9_NR_TestBody(tsc_NR_DRB2);
    
    // Send Trigger to EUTRA indicating Finish of Test Body
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);
    
  }



After Change:
	function fl_TC_7_1_1_3_9_ENDC_NR_TestBody() runs on ENDC_NR_PTC
  {
    //Correct Handling of DL HARQ process PDSCH Aggregation
    var template (value) CellGroupConfig v_CellGroupConfig;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP (nr_Cell1, tsc_NR_BWP_Id);
    
    //@siclog "Steps 0A-0B" siclog@
    //SS transmits in the indicated downlink assignment an NR RRCReconfiguration. (Note 1)
    //UE transmits NR RRCReconfigurationComplete message to the SS. (Note 2)
    //Configure pusch-AggregationFactor=n4 or n8 in UE and SS
    //Set pusch-AggregationFactor as per Table 7.1.1.3.9.3.3-3: PUSCH-Config (Table 7.1.1.3.9.3.3-2)
    if ((f_NR_CellInfo_GetIsFDD(nr_Cell1) and f_NR_CellInfo_GetSCS(nr_Cell1) == kHz15) or not(f_NR_CellInfo_GetIsFR1(nr_Cell1))) {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n8;
    } else {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n4;
    }
    v_NR_UplinkBWP.Common := omit; //WA#
    //REMOVED f_NR_CellInfo_SetUplinkBWP(nr_Cell1, v_NR_UplinkBWP, tsc_NR_BWP_Id); WA#
    v_CellGroupConfig := cs_38508_CellGroupConfig( tsc_NR_CellGroupId_SCG,-,-,-,-,
                                                   cs_NR_SpCellConfigDef(omit, -, -,
                                                                         cs_NR_ServingCellConfigDef(-, -, -,
                                                                                                    cs_NR_UplinkConfigDef(v_NR_UplinkBWP.Dedicated.R15, omit))));
    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_CellGroupConfig);
    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_UplinkBWP_ConfigCommon_REQ(nr_Cell1, -, {v_NR_UplinkBWP}));

    f_TC_7_1_1_3_9_NR_TestBody(tsc_NR_DRB2);
    
    // Send Trigger to EUTRA indicating Finish of Test Body
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);
    
  }



MCC160 proposed implementation
  function fl_TC_7_1_1_3_9_ENDC_NR_TestBody() runs on ENDC_NR_PTC
  {
    //Correct Handling of DL HARQ process PDSCH Aggregation
    var template (value) CellGroupConfig v_CellGroupConfig;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP (nr_Cell1, tsc_NR_BWP_Id);
    
    //@siclog "Steps 0A-0B" siclog@
    //SS transmits in the indicated downlink assignment an NR RRCReconfiguration. (Note 1)
    //UE transmits NR RRCReconfigurationComplete message to the SS. (Note 2)
    //Configure pusch-AggregationFactor=n4 or n8 in UE and SS
    //Set pusch-AggregationFactor as per Table 7.1.1.3.9.3.3-3: PUSCH-Config (Table 7.1.1.3.9.3.3-2)
    if ((f_NR_CellInfo_GetIsFDD(nr_Cell1) and f_NR_CellInfo_GetSCS(nr_Cell1) == kHz15) or not(f_NR_CellInfo_GetIsFR1(nr_Cell1))) {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n8;
    } else {
        v_NR_UplinkBWP.Dedicated.R15.pusch_Config.setup.pusch_AggregationFactor := n4;
    }
    f_NR_CellInfo_SetUplinkBWP(nr_Cell1, v_NR_UplinkBWP, tsc_NR_BWP_Id);
    v_CellGroupConfig := cs_38508_CellGroupConfig( tsc_NR_CellGroupId_SCG,-,-,-,-,
                                                   cs_NR_SpCellConfigDef(omit, -, -,
                                                                         cs_NR_ServingCellConfigDef(-, -, -,
                                                                                                    cs_NR_UplinkConfigDef(v_NR_UplinkBWP.Dedicated.R15, omit))));
    f_NR_SendRRCReconfigurationContentsToEUTRA (omit, v_CellGroupConfig);
    v_NR_UplinkBWP.Common := omit;    //@sic R5s220334 sic@
    f_NR_SS_CommonCellConfig(nr_Cell1, cads_NR_UplinkBWP_ConfigCommon_REQ(nr_Cell1, -, {v_NR_UplinkBWP}));

    f_TC_7_1_1_3_9_NR_TestBody(tsc_NR_DRB2);
    
    // Send Trigger to EUTRA indicating Finish of Test Body
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);
    
  }

1. [bookmark: _Toc54888065][bookmark: _Toc96337952][bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]Branches executed
This NR TC was executed in 5GS Non Stand Alone mode (Option 3) on “DC_3A_n78A” band combination using NEA0/NIA1  algorithms.

4 [bookmark: _Toc96337953]Execution Log Files 
4.1 [bookmark: _Toc96337954]MediaTek MT6983 UE
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_3_9_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.
5 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc96337955]References
	[1]
	R5s220335:   Supporting information for addition of ENDC testcase 7.1.1.3.9




