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1. [bookmark: _Toc122434485][bookmark: _Toc101278368][bookmark: _Toc104541053]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 7.1.1.9.1 which is part of the ENDC test suite. 
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. 
[bookmark: _Hlk90298041]Contact:	Kalahasti, Narendra
	Narendra.Kalahasti@anritsu.com
0. [bookmark: _Toc101278369][bookmark: _Toc104541054]Verification Test Summary 
Test Case: 	7.1.1.9.1
ATS Version:	iwd-TTCN3-B2020-09_D22wk12
System Simulator used:	Anritsu Protocol Conformance Test System ME7834NR,
UE used:	Qualcomm SM 8450+SDX65 5G UE
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc101278370][bookmark: _Toc104541055]Corrections required
1. [bookmark: _Toc104541056][bookmark: _Toc30685521][bookmark: _Toc97137453][bookmark: _Toc101278371]Change 1
	Function name
	fl_TC_7_1_1_9_1_ENDC_EUTRA_TestBody

	Reason for change
	The reconfiguration in steps 3 and 22 is changing both SCG and RBconfig (not just RB config).


	Summary of change
	Changed ENDC_DRB_Configuration type in steps 3 and 22 

	TTCN module
	7_1_1\MAC_ENDC_EUTRA.ttcn

	MCC160 Comment
	



Before Change
	  
    function fl_TC_7_1_1_9_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC
  {
    // Send trigger to NR to test on SCG bearer
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);
  
    // Wait for RRC Reconfiguration message to be handed over in step 3 from NR PTC and then handle it
    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, RBConfig_Only);
    
    // Wait for RRC Reconfiguration message to be handed over in step 22 from NR PTC and then handle it
    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, RBConfig_Only);

  }
-



After Change
	       
  function fl_TC_7_1_1_9_1_ENDC_EUTRA_TestBody() runs on EUTRA_5GS_PTC
  {
    // Send trigger to NR to test on SCG bearer
    f_EUTRA_NR_SendCoOrd (NR, cms_EUTRA_NR_Trigger);
  
    // Wait for RRC Reconfiguration message to be handed over in step 3 from NR PTC and then handle it
    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, SCG_RBConfig); 
    
    // Wait for RRC Reconfiguration message to be handed over in step 22 from NR PTC and then handle it
    f_EUTRA38_508_ENDC_Reconfiguration (eutra_Cell1, SCG_RBConfig);  

  }



1. [bookmark: _Toc104541057]Change 2
	Function name
	f_TC_7_1_1_9_1_Step5to9A

	Reason for change
	Stopping the UL grant in step 5A should be configured as soon as possible after reconfiguration is completed in previous step. Otherwise while executing other SS configurations, those that currently forgo the stopping of UL grant, the UE may send SR and an incoming UL data may cause unfair test failure. This change improves stability of the test. 

	Summary of change
	Moved step 5A (stopping of UL grant) at the beginning of the f_TC_7_1_1_9_1_Step5to9A function.

	TTCN module
	MAC_TC_Common_NR.ttcn

	MCC160 Comment
	



Before Change
	  
  function f_TC_7_1_1_9_1_Step5to9A(DRB_Identity p_NR_DRB_Id, B6_Type p_LCID, template (value) NR_RadioBearerList_Type p_NR_RadioBearerList) runs on NR_BASE_PTC
  { //@sic R5-206320 sic@
    var NR_MAC_SDU_Type v_EncodedRlcPdu1;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);
    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;
    var SubFrameTiming_Type v_TimingDL;
    var SubFrameTiming_Type v_TimingUL;
    var default v_IgnoreNRSR:= null; //@sic R5-204418 sic@
    var template (value) NR_HarqProcessConfig_Type v_NR_HarqProcessConfig_DL := { SpecificSubset := {0,2,3,4,6,7 }};//@sic R5s211710 sic@
   
    // @siclog "Step 5" sigloc@
    // void
    // @sic R5-213132 sic@

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, p_NR_RadioBearerList);
  
    //The SS gets prepared for SR indication and stops default UL grant allocation.
    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
    
    //@siclog "Step 5A" siclog@ //@sic R5-204418 sic@
    //The SS ignores scheduling requests and does not allocate any uplink grant.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    //@siclog "Step 6" siclog@
    //The SS transmits MAC PDU using same HARQ process and NDI as in step 1.
    //PDCP SDU = (37B + 3B PDCP Header) + 3B RLC Header + 2B MAC Header = 48B = 384 bits (an allowed TB size as per 38.523-3 Annex B)
    f_NR_SS_CellConfig_DciDlInfo_ReOrNewtransmission(nr_Cell1,-,cs_NR_TransportBlockRetransmission(tsc_NR_DefaultGrant_Imcs), -, cs_HarqProcessConfig(5));//@sic R5s211710 sic@
    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL
    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100); // 100 ms later
    v_EncodedRlcPdu1 := 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_37B)));     //@sic R5s201457 R5s210896 sic@           //Anritsu TTCN CR R5s220581
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_Now,
                                               {cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding ( {cs_NR_MAC_SDU_SubPDU_LI8(p_LCID ,v_EncodedRlcPdu1)}, omit)},cs_NR_HarqProcessAssignment(5))); //@sic R5s200855  R5s211710 sic@      //Anritsu TTCN CR R5s220669

    // @siclog "Step 7 " siclog@
    //Check: Does the UE transmit a Scheduling Request
    SYSIND.receive(car_NR_SYSTEM_IND(nr_Cell1, cr_NR_SystemIndication_SchedReq));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7: UE sent Scheduling Request");
    v_IgnoreNRSR := activate(a_NR5GC_SR_Handler(nr_Cell1)); //@sic R5-204418 sic@
  
    //@siclog "Step 8" siclog@
    //The SS allocates single UL grant sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission redundancy version to be used as 0.
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(384, v_NR_UplinkBWP); // 384 bits
    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation, cs_HarqProcessConfig(5));//@sic R5s200855 sic@ //Anritsu TTCN WA required for 7.1.1.9.1.NR5GC
    
    //@siclog "Step 9" siclog@
   DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id,  cr_TimingInfo_Any,
                                                {cr_NR_UL_MAC_PDU ( {cr_NR_MAC_SDU_SubPDU(?,?)},*,*)}));
    deactivate(v_IgnoreNRSR);   //@sic R5-204418 sic@
  
    //@siclog "Step 9A" siclog@
    // The SS transmits a STATUS PDU.
    // Restrict the SS to use of the HARQ proccess id used by the test case
    f_NR_SS_CellConfig_DciDlInfo_Automatic(nr_Cell1, -, v_NR_HarqProcessConfig_DL); //@sic R5s211710 sic@  //Anritsu TTCN CR R5s220506
   
    f_NR_RLC_Status_MAC_PDU_Tx(p_LCID, 1, p_NR_DRB_Id);
  
    //@sic R5-213132 sic@
  }
-



After Change
	       
    function f_TC_7_1_1_9_1_Step5to9A(DRB_Identity p_NR_DRB_Id, B6_Type p_LCID, template (value) NR_RadioBearerList_Type p_NR_RadioBearerList) runs on NR_BASE_PTC
  { //@sic R5-206320 sic@
    var NR_MAC_SDU_Type v_EncodedRlcPdu1;
    var NR_UplinkBWP_Type v_NR_UplinkBWP := f_NR_CellInfo_GetUplinkBWP(nr_Cell1, tsc_NR_BWP_Id);
    var NR_ResourceAllocation_Type v_NR_ResourceAllocation;
    var SubFrameTiming_Type v_TimingDL;
    var SubFrameTiming_Type v_TimingUL;
    var default v_IgnoreNRSR:= null; //@sic R5-204418 sic@
    var template (value) NR_HarqProcessConfig_Type v_NR_HarqProcessConfig_DL := { SpecificSubset := {0,2,3,4,6,7 }};//@sic R5s211710 sic@
   
    // @siclog "Step 5" sigloc@
    // void
    // @sic R5-213132 sic@

    //@siclog "Step 5A" siclog@ //@sic R5-204418 sic@
    //The SS ignores scheduling requests and does not allocate any uplink grant.
    f_NR_ULGrantConfiguration_Stop(nr_Cell1, -, cs_NR_UplinkTimeAlignment_Keep);

    f_NR_SS_CommonRadioBearerConfig(nr_Cell1, p_NR_RadioBearerList);
  
    //The SS gets prepared for SR indication and stops default UL grant allocation.
    f_NR_SS_SystemIndCtrlConfig(nr_Cell1, cds_NR_SystemIndCtrl_SchedReq(enable));
    
    //@siclog "Step 6" siclog@
    //The SS transmits MAC PDU using same HARQ process and NDI as in step 1.
    //PDCP SDU = (37B + 3B PDCP Header) + 3B RLC Header + 2B MAC Header = 48B = 384 bits (an allowed TB size as per 38.523-3 Annex B)
    f_NR_SS_CellConfig_DciDlInfo_ReOrNewtransmission(nr_Cell1,-,cs_NR_TransportBlockRetransmission(tsc_NR_DefaultGrant_Imcs), -, cs_HarqProcessConfig(5));//@sic R5s211710 sic@
    v_TimingDL := f_NR_GetNextSendOccasion_DL(nr_Cell1); // Timing of DL
    v_TimingUL := f_NR_GetNextSendOccasion_ULafterDL(nr_Cell1, v_TimingDL, 100); // 100 ms later
    v_EncodedRlcPdu1 := 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_37B)));     //@sic R5s201457 R5s210896 sic@           //Anritsu TTCN CR R5s220581
    DRB.send(cas_NR_DRB_COMMON_REQ_MAC_PDUList(nr_Cell1, p_NR_DRB_Id, cs_TimingInfo_Now,
                                               {cs_NR_DL_MAC_PDU_SDU_SubPDU_Padding ( {cs_NR_MAC_SDU_SubPDU_LI8(p_LCID ,v_EncodedRlcPdu1)}, omit)},cs_NR_HarqProcessAssignment(5))); //@sic R5s200855  R5s211710 sic@      //Anritsu TTCN CR R5s220669

    // @siclog "Step 7 " siclog@
    //Check: Does the UE transmit a Scheduling Request
    SYSIND.receive(car_NR_SYSTEM_IND(nr_Cell1, cr_NR_SystemIndication_SchedReq));
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 7: UE sent Scheduling Request");
    v_IgnoreNRSR := activate(a_NR5GC_SR_Handler(nr_Cell1)); //@sic R5-204418 sic@
  
    //@siclog "Step 8" siclog@
    //The SS allocates single UL grant sufficient for one RLC SDU to be loop backed in a TTI, and NDI indicates new transmission redundancy version to be used as 0.
    v_NR_ResourceAllocation := f_NR_ResourceAllocation_UplinkGrant(384, v_NR_UplinkBWP); // 384 bits
    f_NR_OneULGrantTransmission(nr_Cell1, cs_TimingInfo_Now, v_NR_ResourceAllocation, cs_HarqProcessConfig(5));//@sic R5s200855 sic@ //Anritsu TTCN WA required for 7.1.1.9.1.NR5GC
    
    //@siclog "Step 9" siclog@
   DRB.receive(car_NR_DRB_COMMON_IND_MAC_PDUList(nr_Cell1, p_NR_DRB_Id,  cr_TimingInfo_Any,
                                                {cr_NR_UL_MAC_PDU ( {cr_NR_MAC_SDU_SubPDU(?,?)},*,*)}));
    deactivate(v_IgnoreNRSR);   //@sic R5-204418 sic@
  
    //@siclog "Step 9A" siclog@
    // The SS transmits a STATUS PDU.
    // Restrict the SS to use of the HARQ proccess id used by the test case
    f_NR_SS_CellConfig_DciDlInfo_Automatic(nr_Cell1, -, v_NR_HarqProcessConfig_DL); //@sic R5s211710 sic@  //Anritsu TTCN CR R5s220506
   
    f_NR_RLC_Status_MAC_PDU_Tx(p_LCID, 1, p_NR_DRB_Id);
  
    //@sic R5-213132 sic@
  }


1. [bookmark: _Toc104541058]Change 3
	Function name
	f_TC_7_1_1_9_1_ENDC_NR

	Reason for change
	 Currently the “No header manipulation” mode is set too early and may interfere with the RACH procedure triggered by the NR cell group addition. To avoid that this mode should be set only after NR group cell addition is done.

	Summary of change
	Postponed setting of “no header manipulation” mode after the NR cell group addition

	TTCN module
	ENDC\7_1_1\MAC_ENDC_NR.ttcn

	MCC160 Comment
	



Before Change
	  
    function f_TC_7_1_1_9_1_ENDC_NR() runs on ENDC_NR_PTC
  { // MAC Reconfiguration and Reset
    var template (omit) NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    var template (omit) DRB_ToAddModList v_DRB_ToAddModList;
    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;
    var template (value) NR_HarqProcessConfig_Type v_NR_HarqProcessConfig_DL := { SpecificSubset := {0,2,3,4,6,7 }};//@sic R5s211710 sic@
    //Init Cell parameters
    f_ENDC_NR_Init();

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1); //@sic R5-204418 sic@
    v_MAC_CellGroupConfig.schedulingRequestConfig.schedulingRequestToAddModList[0].sr_TransMax := n64;
    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    //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);

    //set PDCP parameter discardTimer to 60ms
    v_DRB_ToAddModList[0] := cs_38508_DRB_ToAddMod(tsc_NR_DRB2, // DRB id
                                                   cs_38508_PDCP_Config (-, len18bits, len18bits, omit)); // default is 18 bits from 38.508-1

   
    //Configure on SS the SCG DRB in No MAC header manipulation in DL and RLC and PDCP in transparent mode
    v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};

    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, v_SS_Drb_ConfigList, omit, omit, v_DRB_ToAddModList);

    // Wait for Trigger from EUTRA indicating start of Test Body
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    //Restrict the SS to use of the HARQ proccess id used by the test cases
    f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_DciDlInfo_REQ(nr_Cell1, cs_TimingInfo_Now,
                                      cs_NR_DciDlInfo(cs_NR_DciFormat_1_X_ResourceAssignment(-,-,-,-,v_NR_HarqProcessConfig_DL),
                                       -, -)));//@sic R5s211710 sic@

     
    f_NR_TestBody_Set(true);

    fl_TC_7_1_1_9_1_ENDC_TestBody(tsc_NR_DRB2);

    f_NR_TestBody_Set(false);
    // Send Trigger to EUTRA indicating Finish of Test Body
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

    //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_9_1_ENDC_NR() runs on ENDC_NR_PTC
  { // MAC Reconfiguration and Reset
    var template (omit) NR_RadioBearerList_Type v_SS_Drb_ConfigList;
    var template (omit) DRB_ToAddModList v_DRB_ToAddModList;
    var template (value) MAC_CellGroupConfig v_MAC_CellGroupConfig;
    var template (value) NR_HarqProcessConfig_Type v_NR_HarqProcessConfig_DL := { SpecificSubset := {0,2,3,4,6,7 }};//@sic R5s211710 sic@
    //Init Cell parameters
    f_ENDC_NR_Init();

    v_MAC_CellGroupConfig := f_NR_CellInfo_GetMAC_CellGroupConfig(nr_Cell1); //@sic R5-204418 sic@
    v_MAC_CellGroupConfig.schedulingRequestConfig.schedulingRequestToAddModList[0].sr_TransMax := n64;
    f_NR_CellInfo_SetMAC_CellGroupConfig(nr_Cell1, v_MAC_CellGroupConfig);

    //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);

    //set PDCP parameter discardTimer to 60ms
    v_DRB_ToAddModList[0] := cs_38508_DRB_ToAddMod(tsc_NR_DRB2, // DRB id
                                                   cs_38508_PDCP_Config (-, len18bits, len18bits, omit)); // default is 18 bits from 38.508-1

   

    //REMOVED v_SS_Drb_ConfigList  := {cs_NR_SS_RadioBearer_MAC_TestMode(tsc_NR_DRB2, cs_NR_MAC_TestModeInfo_NoHeaderManipulationDL_UL)};
    f_NR_ENDC_ConfigAM_UM(nr_Cell1, 1, 0, -, omit, omit, v_DRB_ToAddModList);

    // Wait for Trigger from EUTRA indicating start of Test Body
    f_EUTRA_NR_WaitForCoOrd_Trigger(EUTRA);

    //Now set the no header manipulation  
    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);

    //Restrict the SS to use of the HARQ proccess id used by the test cases
    f_NR_SS_CommonCellConfig(nr_Cell1, cas_NR_DciDlInfo_REQ(nr_Cell1, cs_TimingInfo_Now,
                                      cs_NR_DciDlInfo(cs_NR_DciFormat_1_X_ResourceAssignment(-,-,-,-,v_NR_HarqProcessConfig_DL),
                                       -, -)));//@sic R5s211710 sic@

     
    f_NR_TestBody_Set(true);

    fl_TC_7_1_1_9_1_ENDC_TestBody(tsc_NR_DRB2);

    f_NR_TestBody_Set(false);
    // Send Trigger to EUTRA indicating Finish of Test Body
    f_EUTRA_NR_SendCoOrd(EUTRA, cms_EUTRA_NR_Trigger);

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



1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc101278376][bookmark: _Toc104541059]Branches executed 
On Anritsu, the test case was executed on NR band n41 using NR ciphering nea2 and integrity algorithm nia2.
3 [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc101278377][bookmark: _Toc104541060]Execution Log Files 
3.1 [bookmark: _Toc97137458][bookmark: _Toc101278378][bookmark: _Toc104541061]Qualcomm SM 8450+SDX65 5G UE
[bookmark: _Hlk90552893]The Qualcomm SDX UE passed this test case on Anritsu Protocol Conformance Test System ME7834NR. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Anritsu\ TC_7_1_1_9_1_LOG.xml
· PICS/PIXIT parameter file:
Anritsu\ TC_7_1_1_9_1_PIXIT.txt


4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc101278379][bookmark: _Toc104541062]References 
	[1]
	R5s220717: Supporting information for addition of ENDC MAC test case 7.1.1.9.1 in FR1



