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1. [bookmark: _Toc122434485][bookmark: _Toc95813261]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.3.1a which is part of the 5G NR5GC 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. 
Contact:	Shaun Harry
	shaun.harry@keysight.com
0. [bookmark: _Toc95813262]Verification Test Summary 
Test Case: 	11.3.1a
ATS Version:	iwd-TTCN3-B2020-09_D12wk49	
System Simulator used:	Keysight S8704A Protocol Conformance Toolset
UE used:	HiSilicon Balong 5000
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc95813263]Corrections required
1. [bookmark: _Toc30685521][bookmark: _Toc95813264]Change 1
	Function name
	f_TC_11_3_1a_NR5GC

	Reason for change
	1. Test loop mode needs activating for step 15
2. According to 38.523-1 11.3.1a.3.1, UE should be in state 3N-A at the end of preamble

	Summary of change
	1. Configure the 2nd input parameter of f_NR5GC_Preamble_Steps1_13 to TESTModeB_ON
 
2. Configure the 3rd input parameter of f_NR5GC_RRC_Idle_Steps15_20 to noRrcConnectionRelease


	TTCN module
	UAC_NR5GC

	MCC160 Comment
	



Before Change
	  function f_TC_11_3_1a_NR5GC() runs on NR5GC_PTC
  { // UAC / Access Identity 0 / 0% access probability / Uplink User data transfer / RRC_INACTIVE
…
…
    
    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    
    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13(nr_Cell1);// @sic R5-216195 sic@
…
…
    
    // Preamble Steps 15 - 20
    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell1, TEST_LOOPModeB_ON, -, -, v_IP_PDU_delay);

    f_NR_TestBody_Set(true);

    fl_TC_11_3_1a_TestBody();

    f_NR_TestBody_Set(false);
    
    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);
  }



After Change
	  function f_TC_11_3_1a_NR5GC() runs on NR5GC_PTC
  { // UAC / Access Identity 0 / 0% access probability / Uplink User data transfer / RRC_INACTIVE
…
…
    
    f_NR_SetCellPower (nr_Cell1, tsc_NR_ServingCellSSS_EPRE_FR1, tsc_NR_ServingCellSSS_EPRE_FR2);
    
    v_GMM_MobilityInfo := f_NR5GC_Preamble_Steps1_13(nr_Cell1, TESTModeB_ON);// @sic R5-216195 sic@ 

…
…
    
    // Preamble Steps 15 - 20
    f_NR5GC_RRC_Idle_Steps15_20(nr_Cell1, TEST_LOOPModeB_ON, noRrcConnectionRelease, -, v_IP_PDU_delay); 

    f_NR_TestBody_Set(true);

    fl_TC_11_3_1a_TestBody();

    f_NR_TestBody_Set(false);
    
    f_NR_Postamble(nr_Cell1, STATE_IDLE_1A);
  }



1. [bookmark: _Toc95813265][bookmark: _Toc30685522]Change 2
	Function name
	fl_TC_11_3_1a_TestBody

	Reason for change
	1. The resumeCause in RRCResumeRequest at Step 7 shall be mt-Access in accordance with 38.331 s5.3.2.3 as it is triggered via Paging. 
2. Postamble is executed in STATE_IDLE_1A, SS does not send rrcSetup because the PRACH procedure has been configured with cs_NR_RachProcedureMsg4WithNoRrcMsg   at step 3
3. Depending on the UE behaviour, UE may send rrcResumeRequest with resume cause mo-Data as soon as it reads the modified SIB at step 5. This optional behavior needs to be handled.

4. Step 14 and 15 can be received in any order


	Summary of change
	1. Use the default value mt-Access to build the expected cr_38508_RRCResumeRequest at step 7

2. Reconfigure the PRACH procedure to cs_NR_RachProcedureMsg4WithCcchMsg at the end of test body

3. Added optional steps to handle the UE behavior where it sends rrcResumeRequest with cause mo-Data and loops the data back

4. Handled step 14-15 in any order

Note : A prose CR on 38.523-1 associated with changes 1, 3 and 4 is raised at RAN5#94.


	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change
	    function fl_TC_11_3_1a_TestBody() runs on NR5GC_PTC
  {
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession());
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    var float v_TimerValue := 6.0;
    timer t_WaitTime;
    //KS R5sxxx change_11.3.1a
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1); 
    var octetstring v_EncodedRrcSetup;
    var template(value) DL_CCCH_Message v_RrcSetup;
    //@siclog "Step 1" siclog@
    //SS changes SIB1 according to Table 11.3.1a.3.3-1 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(7,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s16, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    f_NR_WaitModificationPeriods(nr_Cell1);
     
    //@siclog "Step 2" siclog@
    //The SS transmits one IP PDU.
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Step 3" siclog@
    //The SS transmits an RRCRelease message with suspendConfig IE and move the UE to RRC_Inactive state.
    f_NR_RRC_InactiveDef(nr_Cell1);
    
    //@siclog "Step 4 siclog@
    //Check: Does the UE transmit RRCResumeRequest message including mo-Data as resume cause within 6s?
    t_WaitTime.start(v_TimerValue);
    alt {
      [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data)))
      {
         t_WaitTime.stop;
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");
      }
      [] t_WaitTime.timeout {}
    }
    
    //@siclog "Step 5" siclog@
    //SS changes SIB1 according to Table 11.3.1a.3.3-1 and sends Short Message on PDCCH using P-RNTI. Wait for the new system information to take effect and T390 expire.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(4,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s16, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    f_NR_WaitModificationPeriods(nr_Cell1);
    
    //@sic R5-213502 sic@
    //@siclog "Step 6" siclog@
    //The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);
    
    //@siclog "Step 7" siclog@
    //The UE transmits an RRCResumeRequest message.
    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data))); 
    
    //@siclog "Step 8" siclog@
    //The SS transmits an RRCResume message.
    f_NR_SendRRCResume_Def(nr_Cell1);
    
    //@siclog "Step 9" siclog@
    //The UE transmits an RRCResumeComplete message.
    f_NR_RRCResumeComplete_Def(nr_Cell1);
    
    //@siclog "Step 10" siclog@
    //The SS transmits one IP PDU.
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Step 11" siclog@
    //The SS transmits an RRCRelease message with suspendConfig IE and move the UE to RRC_Inactive state.
    f_NR_RRC_InactiveDef(nr_Cell1);
    
    //@siclog "Step 12" siclog@
    //The UE transmits RRCResumeRequest message including mo-Data as resume cause.
    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data)));
    
    //@siclog "Step 13" siclog@
    //SS transmits an NR RRCResume message
    f_NR_SendRRCResume_Def(nr_Cell1);

    //@siclog "Step 14" siclog@
    //The UE transmits an NR RRCResumeComplete message to confirm the successful completion of the connection resumption.
    f_NR_RRCResumeComplete_Def(nr_Cell1);
    
    //@siclog "Step 15 siclog@
    //@sic R5-213502 sic@
    //The UE loop back the IP PDU recieved in step 5E.
    //The UE loops back the IP PDU received in step 10.
    DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Steps 16-17 siclog@
    //The SS transmits DEACTIVATE TEST MODE message.
    //The UE transmits DEACTIVATE TEST MODE COMPLETE message.
    f_NR5GC_Deactivate_TestMode(nr_Cell1);
    
    //@siclog "Step 18 siclog@
    //The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
    f_NR_RRCRelease(nr_Cell1);
  }




After Change
	    function fl_TC_11_3_1a_TestBody() runs on NR5GC_PTC
  {
    var template (value) QosFlow_Identification_Type v_QosFlowId := f_NR_GetQosFlowIdentification_ForDRBId(f_NR_GetDefaultDRB_ForFirstPDUSession());
    var SDAP_SDUList_Type v_SDAP_Data := { f_IPv4IPv6_IcmpEchoReply(f_LoopbackModeB_IP_Address_UE()) }; //Create the IP Data
    var float v_TimerValue := 6.0;
    timer t_WaitTime;
    var NR_PhysicalParameters_Type v_NR_PhysicalParameters := f_NR_CellInfo_GetPhysicalParameters(nr_Cell1); 
    var octetstring v_EncodedRrcSetup;
    var template(value) DL_CCCH_Message v_RrcSetup;
    var float v_TimerValue2 := 30.0; 
    //@siclog "Step 1" siclog@
    //SS changes SIB1 according to Table 11.3.1a.3.3-1 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(7,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s16, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    f_NR_WaitModificationPeriods(nr_Cell1);
     
    //@siclog "Step 2" siclog@
    //The SS transmits one IP PDU.
    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
    
    //@siclog "Step 3" siclog@
    //The SS transmits an RRCRelease message with suspendConfig IE and move the UE to RRC_Inactive state.
    f_NR_RRC_InactiveDef(nr_Cell1);
    
    //@siclog "Step 4 siclog@
    //Check: Does the UE transmit RRCResumeRequest message including mo-Data as resume cause within 6s?
    t_WaitTime.start(v_TimerValue);
    alt {
      [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data)))
      {
         t_WaitTime.stop;
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 4");
      }
      [] t_WaitTime.timeout {}
    }
    
    //@siclog "Step 5" siclog@
    //SS changes SIB1 according to Table 11.3.1a.3.3-1 and sends Short Message on PDCCH using P-RNTI. Wait for the new system information to take effect and T390 expire.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_1Entry(4,1),
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s16, '0000000'B)));
                                        
    //REMOVED f_NR_WaitModificationPeriods(nr_Cell1); 
    
    //@siclog "Step 5A" siclog@
    t_WaitTime.start(v_TimerValue2);
    
    alt{
      
      [] SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data)))
      {
        //@siclog "Steps 5Aa1" siclog@
        //@siclog "Steps 5Aa2" siclog@
        t_WaitTime.stop;
      }
      
      [] t_WaitTime.timeout 
      {
        //@siclog "Steps 5Ab1" siclog@
		    //@sic R5-213502 sic@
		    //@siclog "Step 5Ab2" siclog@
		    //The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
		    f_NR_Paging_Def(nr_Cell1, RRC_INACTIVE);
		    
		    //@siclog "Step 5Ab3" siclog@
		    //The UE transmits an RRCResumeRequest message.
		    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1))); 
		    
		    //@siclog "Step 5Ab4" siclog@
		    //The SS transmits an RRCResume message.
		    f_NR_SendRRCResume_Def(nr_Cell1);
		    
		    //@siclog "Step 5Ab5" siclog@
		    //The UE transmits an RRCResumeComplete message.
		    f_NR_RRCResumeComplete_Def(nr_Cell1);
		    
		    //@siclog "Step 5Ab6" siclog@
		    //The SS transmits one IP PDU.
		    DRB.send(cas_NR_DRB_COMMON_REQ_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data));
		    
		    //@siclog "Step 5Ab7" siclog@
		    //The SS transmits an RRCRelease message with suspendConfig IE and move the UE to RRC_Inactive state.
		    f_NR_RRC_InactiveDef(nr_Cell1);
		    
		    //@siclog "Step 5Ab8" siclog@
		    //The UE transmits RRCResumeRequest message including mo-Data as resume cause.
		    SRB.receive(car_NR_SRB0_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeRequest(tsc_NR_ShortI_RNTI_Value1, mo_Data)));
		  }
    }
    //@siclog "Step 6 - 12 VOID" siclog@
    
    //@siclog "Step 13" siclog@
    //SS transmits an NR RRCResume message
    f_NR_SendRRCResume_Def(nr_Cell1);

    //@siclog "Step 14 - 15 siclog@
    interleave {
      [] SRB.receive(car_NR_SRB1_RrcPdu_IND(nr_Cell1, cr_38508_RRCResumeComplete)){}
      [] DRB.receive(car_NR_DRB_COMMON_IND_SDAP_SDUList(nr_Cell1, v_QosFlowId, v_SDAP_Data)){}
    }	    
    
    //@siclog "Steps 16-17 siclog@
    //The SS transmits DEACTIVATE TEST MODE message.
    //The UE transmits DEACTIVATE TEST MODE COMPLETE message.
    f_NR5GC_Deactivate_TestMode(nr_Cell1);
    
    //@siclog "Step 18 siclog@
    //The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
    f_NR_RRCRelease(nr_Cell1);
    
    //KS R5sxxx change_11.3.1a
    v_RrcSetup := f_NR_38508_RRCSetup(nr_Cell1);
    v_EncodedRrcSetup := f_NR_RRC_DL_CCCH_Encvalue(v_RrcSetup);
    f_NR_SS_RachProcedureConfig(nr_Cell1, cs_NR_RachProcedureConfig_CBRA_Msg4Based(v_NR_PhysicalParameters, cs_NR_RachProcedureMsg4WithCcchMsg(v_EncodedRrcSetup))); 
      
  }





1. [bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665][bookmark: _Toc95813266]Branches executed
[bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666]The test case was executed on NR band n41 using NR ciphering nea2 and integrity algorithm nia2
3 [bookmark: _Toc95813267]Execution Log Files
3.1 [bookmark: _Toc95813268]HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Keysight S8704A Protocol Conformance Toolset. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test case execution log file:
Keysight/TC_11_3_1a_LOG.html
· PICS/PIXIT parameter file:
Keysight/TC_11_3_1a_PIXIT.xml


4 [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc95813269]References 
	[1]
	R5s220314 : NR5GC FR1 : Supporting information for addition of NR5GC multiayer test case 11.3.1a




